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Introduction

Overview

MZUKEN

This tutorial describes the basic operation and typical use of BoardModeler Lite. It is designed for
first-time users to become familiar with the common commands and to gain experience of using
BoardModeler Lite in a typical design flow with CADSTAR.

Further Information

For further detailed information on the topics covered in this tutorial, please refer to the on-line help
provided within the application. This can be accessed via the Help/Help BoardModeler... menu
option or by pressing the F1 function key.

For further clarification, the BoardModeler suffix of “Lite” implies that it is aligned with the CADSTAR
Product suite, whereas BoardModeler (no suffix) is aligned with the Zuken CR-5000 solutions.

Conventions and Terminology Used In This Document

The following conventions and terminology are used throughout the tutorial document

Commands, menu options or user interface operations are shown using bold italic text, for
example, Tools@Options

Names of file system objects (file paths, file names, folder names etc.) are shown in italic
text surrounded by single quotes, for example, ‘C:\BML_Tutorial_Data\BM\_Project’

Any values or settings that must be entered into the BoardModeler Lite user interface by
typing text are shown enclosed in double quotes, for example, “0.5”. Note that the
quotation marks should not be entered as part of the text input.

Throughout this tutorial, the ‘BoardModeler Lite’ application name is usually abbreviated to
‘BML".

This Symbol indicates an HTML link to a demonstration video. This icon will appear E'JJ
frequently throughout the tutorial. An internet connection is required to see the videos.
They are best viewed with Internet Explorer (c) 10.0 or newer and Firefox (c) 21.0 or newer.

Software Tools Used By This Tutorial

This self-teach tutorial guide requires the use of the following tools:

BoardModeler Lite 16.1
CADSTAR 2022 or later
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What is BoardModeler Lite?

BoardModeler Lite (BML) provides a powerful design environment to bridge the gap between electronic
(ECAD) and mechanical (MCAD) design. BML is a tool for use by the PCB designer, to combine the
twodimensional (2D) board design data and the three-dimensional (3D) mechanical design data in a single
environment. It also allows for easy exchange of data between the electronic and mechanical domains.

Mechanical CAD CADSTAR

BoardModeler Lite
BoardModeler Lite addresses the following main functional areas:
- 3D Representations for Electrical and Mechanical Parts

BML provides the functionality to import the 2D CADSTAR PCB design data and 3D mechanical design
data and to combine it in a single environment. It is able to display realistic 3D models to represent all
aspects of the design, such as the board outline, PCB layers, electronic parts mounted on the board and
a mechanical case or chassis. This is all presented in a single window and allows the user to view the
data in 3D, from any required viewpoint.

«  Clearance and Collision Checking

BML provides the features to check a design (either interactively or in batch check mode) for collisions
between components mounted on the board and between the components and board shape and any
enclosing mechanical constraint (e.g. a case or chassis). It is also possible to measure sizes of design
objects and measure the clearances between them.

Back-annotation of Design Changes from 3D to 2D
BML allows changes made to the component placement in the 3D environment to be passed back to the
2D CADSTAR PCB design. This also covers the ability to pass initial board outline shape, critical
component placement and keep-out or height limitation areas, supplied by the MCAD department, into
the 2D CADSTAR PCB design.

All of these areas will be covered in this tutorial.

> M ZUKEN
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Data File Structure for BoardModeler Lite

The design data used by BoardModeler Lite is stored in a defined folder structure in the file system on disk.
The location and naming of these folders is set up in BML on the Project tab of the Tools@Options dialog

(as shown in the image below).

The location of the Document root folder is set during the software installation process (the default
location is ‘CADOCUMENT) but this can be changed later through the Tools@Options dialog. However,
it is important to note that these locations can only be changed when no Project data is loaded into
BML. Also note that if you do not have ‘Administrator’ privileges you will need to first select the Private
option on the Tools@Options dialog in order to be able to modify the folder paths.

Document Root Folder BoardModeler Options X

Confieration file type (¢ Recommended " Private

This is the main folder that contains all design data Project | Golor | Graphics | Operation | Other |

relating to BML. When this location is defined the Docurment root folder : || CADOCUMENT ]
following four sub-folders will be created automatically Project raot folder : | | C:ABML_Tutorial_Data\CADS TAR\Self Teack
inside a folder called ‘BM’ in the Document Root Folder. Library root fokder: || C\BML_TwtorL D8 oy |- |
v Save BML project in the same location as the CADSTAR design
_Project _Library Part library folder titles
_Interface Level 1: [ Parts (Level 1 (simp Level 2: [ Parts (Level 2)
_Resource level 3: [(Parts (Level 9 Level 4: [ Parts (Level 8
Level 5: [_Parts (Level 5) Level 6: [ Parts (Level 6 (prec

Project Root Folder

Interface for mechanical CAD systems

Element matching file (CSV) : |

This folder is used to store data for individual projects
created in BML. The default location for this folder is;
‘<Document Root Folder>\BM\_Project’, although it can
be changed to a different location of your choice.

Note : Setting available while no projects are opened.

Library Root Folder

This is the folder that is used to store the 3D model data
to be used to represent how the components (parts) will Aoply Gloss
be viewed in BML. The default location for this folder is
‘<Document Root Folder>\BM\_Library’, although it can
be changed to a different location of your choice.

Underneath this folder are six separate folders (‘_Parts (Level 1)’ to ‘ Parts (Level 6)’), which allow 3D
models of up to six different levels of detail to be used to represent each component. The required level of
detail to use for display can be chosen from within BML. This will be covered further later in the tutorial.

Save BML project in the same location as the CADSTAR Design

When checked, BML will create a folder (called 'BML') in the same folder as the CADSTAR PCB design
file. Inthat BML folder, it will create the <design_name>.bma file along with a folder called <design_name>
where is stores all its other files for the project.
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Task 1 - Configuration Set-up for the Tutorial

This tutorial expects the design data to be located in a folder called ‘C:\ BML_Tutorial _Data’ and so we will now
go through the steps necessary to configure BML to access this data. To begin, ensure that you have extracted
the tutorial example data from the zip file (‘BML_Tutorial Data.zip’) supplied with the tutorial into ‘C:\
BML_Tutorial_Data’.

Note: If you choose to put the example data in a different location, you will need to substitute all the file paths
in the following tutorial to match the actual location of the data.
Now perform the following steps.

1. Select All Programs@BoardModeler Lite@BoardModeler from the Windows Start menu.

BoardModeler Lite will run up.

. . File Project View Library Tools Window Help
2. From the main menu bar select Tools@Options Dd s & e
to display the BoardModeler Options dialog and e R |
ensure the Project tab is active. BoardMod| Assembly | Lirary | EDA U | i ~~‘| € board... A
ConfigrationI file type o " Private
3. Specify the folder locations as shown in the Project | Coor | Graphics | Operation | Other |
image. Note that once you have entered the path Document root folder : | C:ADOCUMENT =]
for the Document root folder and clicked [Apply] Project root folder: [ C\BML_Tulorial_Data\CADSTAR\Self Teact . |
the paths for Pr_oject and Library root folders will Library root folder [ EXBML TutoriaData\BM'_Liray i
be set aUtomatlca”y' /{Sa\mL project in the same location as the ﬁTARrsign 5
— — — A — —
Note: If you cannot edit these locations, you may gatlbsrickegiites
need to close any open prOjeCt. Level 1: | _Parts (Level 1 {simp Level 2: | _Parts (Level 2)
Level 3: | _Parts (Level 3) Level 4 : | _Parts (Level 4)
If you do not have ‘Administrator’ account level 5: [Parts (Level 5] Level 6: | Parts (Level 6 (prec
privileges on the computer, make sure that you
select the Private option to enable the folder interiace fopmechanicalCAbIsYStoms
paths to be modified. Element matching file (CSV) : | =]
The adjacent operations will direct BoardModeler Note : Setting available while no projects are opened.
Lite to access the folder structure as shown in the
image below.
= () BML Training
2 _Temp
R 9 m
% ) _Interface
® () _Library Aoply | [ Close |
@ [ _Project
I _Resource
# ) CADSTAR

The example CADSTAR data which will be used during the rest of this tutorial is located in the

‘CADSTAR’ folder.

above.

4. To keep your BoardModeler design localized to your PCB design folder, check the option circled

M ZUKEN
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In order to make sure that you can match the operations described throughout the following tutorial, ensure
that the settings on each tab of the Tools@Options dialog are set as shown in the following images. The

most important settings are highlighted with a red border.

BoardModeler Option:

BoardModeler Options X

Configration file type
Project | Color  Graphics | Operation | Other |

Driver type
i~ Performance tuning
Approximate accuracy

¥ Enable display list

& Recommended " Private

OpenGL v
high hd

v Display de-clutter threshold
~ During view operations

v Display de-clutter threshold
& All design objects

|V Geometry display simplification

=i

Color
Configration file type (¢ Recommended " Private
Project Graphics | Operation | Other |
tem GUI

Backeround: Ml Top j Bottom
Highlight : [ PreSelect (W] Select Measure
Baseplane: M Plane Grid 1
Cutting plane : [l Plane | | | Grid 1

[l Capping plane
Comman : O Edees v assimilated

|| Temporary

IV Prior color set in 3D models

~PCB Elements
| ] Part I | | Board | [T Mecha hole |
Il Viahole I [7]  Conductor I 7] Mask pattern |
[ Symbol mark | I Keep-in/out I "] Height limit |
[ Document | W Wirine carrier I

X Mecha Elements

}[] Mechanical parts

Apply | Close I

BoardModeler Options

— except shapes BT Doard a]ﬂ components

" Force wireframe view

™ Do not raw edees

[~ Display marker for invisible part

Rendering of wiring carrier

small laree

Transparent v

Configration file type

Project | Golor | Graphics Operation | Other |

# Recommended " Private

[~ Mouse OEevatinn

EM Checker/CADSTAR 3D

“="Press center + right and drag
Press center and drag
Rotate center wheel, or
Press center, click right and drag

~Shortcut Keys 1

Pan
Zoom In/Out

Category Current Key
File v Gtrl+N
Lanwsnd R
New Project.. ~ Ctrl
PCE.. Llcy
Library model I~ Alt
Oy Project...
he o8 [ Shift
3D model ~
Library model
Close Project I—
Save Project
Save as Project...
Glear fissien
Delete Project
GADSTAR Import...
IDF Import.. o Dekte |
Marhanical fila  Tomnort

Reset All

Configration file type &+ Recommended

Project | Cokor | Graphics | Operation [Other |

Resource

Language : |English -

" Private

Note : Restart tool for switching resource settings.

Impart/Export

™ Refrieve instance name at mechanical import

¥ Open automatically aiter importing the PCE/PANEL
— — ——

¥ Heal at STEP{Part) import

Show the results dialog after impart/export
* Always
" If errors or wamnings were generated
" Only if errors were generated

Save

™ Log output GClear log I

[~ Save the panel of measurement history

[ T A P R L e e e e —

Do not allow parts to be moved off the board surface
ﬁﬁ'lheh_— -
¥ Check if parts are moved cutside of the board outline

Start up
¥ Automreload the last open project

5. Click the Apply button followed by Close.

6. Select File@EXxit to close down BoardModeler Lite

End of task

dovy | [Cows |

MZUKEN
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Task 2 - Basic Operations — Becoming Familiar with the U.I.
In this section we will take an initial look at BoardModeler Lite and become familiar with the different areas
of the user interface and how to perform such common operations as selecting objects in the design or
changing the view of the design (i.e. rotate, pan and zoom, setting colours etc.)

Start by loading CADSTAR and then opening the Basic Operations workspace (‘BasicOperations.csw’)

Note: If you have changed folder locations in Task 1, the CSW 2 by el ] Took Liob

. . ‘, P B, Advi
files will not operate correctly. ] l& M @:ﬂ\ 2 s
 Advise
oSl Board Fietld | =
Verify = Modeler Solver

1. From the CADSTAR Tools menu, select theBoard Modeler... ! a2 LGN

option. Select OK to confirm the dialogs that appear.

Board Modeler

Note: If you have already run all or part of the tutorial P
before, you may see two further dialogs prompting for '-9' Transfer this job to Board Modeler?
permission to overwrite the existing data. Select OK

and then Yes in these dialogs. Cancel

Board Modeler

The CPA file for this design already exists.
It will be overwritten.

Importing PCB data from CADSTAR

Cancel [ &% PCB data was detected. (BasicOperations)

o | Do you allow to overwrite it?

No | Cancel |

CADSTAR Import X

2. Set the options as shown @

GPA path : ] CABML Training\CADSTARA\Self Teach'BasicOperations _I
Select:Top Placement” from the pull down list as i
the name of the CADSTAR layer that contains the Simple part shape eqoaration
default 2D component geometries that will be Geometry layer : HEM
displayed in 3D within BML. Replace geometry of components
¢ Don't replace
Alternatively you can select Top Silk or Top € With Library of BoardModeler
Assem b|y Precision level : |Level 2 =l
3. Select [OK] Height attribute :

3D Model Name
Library ID: " Component Name ( Reference+Alternate ):
" Part Name

BML will first convert the CADSTAR CPA file into the

. " Attribute 3D_Model
necessary files for BML to read.
Simplification
[V Import pads
BML will then continue to load the design and create the ¥ Import inner layers
H H Gonductive : v
necessary graphics data to be displayed by the §0 0 130 chere
. . v Import netlist
application.

[v Import tracks

v Import copper items

The PCB design will be automatically opened for display | — o,y tickness : (50000 e
in BML and should look similar to the image on the next o ]

page.
from the ‘CABML_Tutorial_Data\CADSTAR\Self Teach’ folder.

Cancel

End of task
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The different sections of the BML user interface are shown labelled in the image below and you should
spend a few minutes to acquaint yourself with the different areas and their names. They will be referred
to throughout the rest of this tutorial.

.E BoardModeler Lite - [BasicOperations]

ﬂfile Project View PCB Library Tools ﬂidow Help
NedHd @09 Rd||@@d L EEE|HH X STi D wE

Project Browser

Assembly Library | EDA L/F | IDF I/F |

2 X Control Panel

=] _Parts (Level 2)

4 BA15.8-2
.4 cap-07200250-0508
.48 cep-dia055-0200
.4 cep-dial05-0508
.4 dio-04500185-do35-1016
4% DIP-8-300mils

#4 led-dia0300-0254

#4 mec-holed30-non-plated
.4 NEC_TOKIN_UC2
..44# PCB PWR CON

Preview window

[ soscoperstors.

| Mechanical parts | Nets | ¢ [»

Q

Layers ] Paj
) Renderﬁartf\: 1o Dletanl:_l\tnr

i
Vit | UEL Type |
1 ~ N Top Placement Keep-infout *
3 : I
| 3| ¥ Top Paste asking
| 4| & Top sik Symbol
_5 4/  Top Solder Resist
_S « TopElec
7| &~ BottomElec
v | | 8| & Bottom Solder Resist
3| &~ Bottomsik
_'IIJ_ 4/  Bottom Paste Masking |
l 4/  Bottom Assembly Keep-infout |
| 12| « Bottom Placement Keep-infout |
13| & TopElec| i
| 14| &~ BOARD_| |
K I 0|1 1B

EEOExm 85

| Measurement History Panel

For Help, press F1

|Select model.

10
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Manipulating the Display

Using the Standard Views
BML provides a number of toolbar icons to quickly switch between different, pre-set views on the design.

These cover the standard 2D views (top, bottom, front, back and both sides) in addition to 3D ‘Isometric’
views of the top and bottom of the board.

VO BEOBD D

1. Hover your mouse cursor over each icon to see the tooltip which describes its function. Experiment
with the different toolbar options to see the effect on the graphics display. Select the top (A-side)
Isometric option when you have finished, return to the standard 3D view.

Note: The same functions are also available from

the View® Orthogonal view menu if preferred. 8 File Project View PCB Library Tools Window Help
v Project browser ® & Hi @ B | L
i v Preview window X Control Panel -

2. If you would rather see the 3D view as a e R Layers | Parts | Mechanical
perspective projection (rather than orthographic) Bl Document sclector Rendering of parts: [Dafaul
you may select this option from the B i V] P
VIeWo PrOJectlon mOde menu. Measurement history _1__ 4«7  Top Placement

§P File Project View PCB Library Tools Window Help L Orthogonalview > A-side lsometric :
V' Project browser & ® ;' @ D ‘ L B Projection mode > B-side Isometric i
v Preview window X Control Panel Sfe.n.e.rendering i Top
Toolbar > Layers lPar(s | Mechanic Veihility 2 Bottom ;
et s Camera > Front
»  Document selector A | Rendering of parts:  [Def :
Selected model rendering > Back
v Status bar 4 View I Laye Copy view to clipboard Left 1
Measurement history % v TpPIace Vi 4 Right £
Dimension unit > =1 < Top Paste |8 Switch-Tact T3] &/ TonFlec PLACE
—Orthogonalview _ __ IRV e
I_Projﬁn mod; - :I Perspective E
Scene rendering > n Orthographic

Orthographic Perspective

1 M ZUKEN
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In a similar way, BML provides a set of toolbar icons to quickly switch between different, ‘scene rendering’
modes. These offer ‘Shaded on Wire’, ‘Shaded’ and simple ‘Wireframe’ views.

Ir X1

1. Experiment with the different modes by selecting the icons from the toolbar or from the View / Scene

rendering menu option.

The scene rendering mode chosen will have an impact on how much CPU resource is required to
manipulate the display (when rotating, panning or zooming, for example) and it will also affect which
features of the design data can be selected. These differences are summarised in the following table.

Icon Rendering Mode Performance Selection
Shaded on wire
Slow
@ (especially with All
large designs)
@ Shaded
Surfaces are
Medium selectable, but
not edges
@ Wireframe
No surfaces are
Highest selectable — only
edges

Itis also possible to control the rendering mode individually for
each object in the design (e.g. parts, board, mechanical
constraint, etc.), and in these cases it is possible to select a
‘transparent’ rendering mode and a ‘hidden’ mode (where the
selected object is not displayed at all). We will return to this

feature later in the tutorial.

12
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 Contral Panel

Layers | Parts | Mechanical parts | Nets | WCS |
Renderineg of parts:

Default |

View I

Lay

Default
Shaded on wire

AEEE
<

BOARD

Bottom &

Bottam
Bottom

Pt

Shaded
Wireframe

Hide
Paste

Bottom Elec

Pt Flac

Placa
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You may change the rendering mode for all
parts in the design with one operation. At the
top of the Control Panel in the Graphics
Window, there is a drop-down list box which
allows the different rendering modes to be
selected. The image to the right shows the
effect of selecting the ‘Transparent’ mode.

See the effect of the different modes by

selecting the options from the drop-down
list in the Control Panel. When you have
finished, restore the display by selecting

the ‘Default’ option from the list.

Changing the view — Pan, Zoom and Rotate (Orbit)

BML provides a set of toolbar icons to invoke commands to change the view of the design in the graphics
panel. These include standard 2D pan and zoom operations, but also a 3D rotate (or ‘orbit’) function. The
full list of available commands is listed in the table below.

Note: selecting the Rotate, Zoom, Pan or Frame icogiwill set a ‘mode’ that will continue to be active until

|

another command is selected. Pick the Select icon -} from the top of the 3D Model Toolbar or press the

‘Esc’ key to cancel these commands.

If you use the Mouse Tool short-cuts instead, then these operations (Rotate, Zoom and Pan) can be used at
any time (even during the execution of other operations — for example, the Move command) and the tools
are only active while the mouse keys (in combination with the ‘Ctrl’ key) are pressed.

Icon Meaning Mouse Tool
gl Rotate (Orbit Drag while pressing both ‘Ctrl’ key and the left
mouse button.

Zo0m Drag while pressing both ‘Ctrl’ key and the
oy middle mouse button. Drag upwards to
- zoom out and downwards to zoom in.

g Drag while pressing both ‘Ctrl’ key and the

L Pan right mouse button. Drag in the direction in
which you want to pan the design.

ol Zoom by area

—‘— (select the area to be displayed)

(0| Z00m Selection tohn;y ?;a;:iigle ﬂ:n an object is selected in

(zoom to show selected object) grap P '

3 Zoom to Extents

(zoom out to display the entire design)

13 M ZUKEN
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=9 Re-center
(pans the display so the selected object
is at the centre of the screen)

only available when an object is selected in
the graphics panel.

o Experiment with these icons to see how they operate and get used to manipulating the view of the
design. You can use these operations in combination with the rendering mode commands (see

above) to explore different views of the data.

Tip: Use the View Extents icon to bring the entire design back into view in the graphics panel at any

stage if you get lost!

It is possible to cycle backwards and forwards through previous views of the design using the -t

Back and Forward icons on the toolbar.

o When you are satisfied that you are familiar with these operations, perform a View All command then

chose the Select icon from the 3D Model Toolbar.

Note: The 3DConnexion Space Navigator ® is a great alternative
to using a 2D mouse since provides 6 axis levels of control.

14
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E'J“‘ Selecting Objects

Design items can be selected in BML in several ways. They may be selected individually by clicking on
them in the graphics panel, multiple objects may be selected at once by drawing a selection rectangle
around them and items can be selected in the Control Panel (on the left of the Graphics Window), which
will then be highlighted in the Graphics Panel.

The type(s) of item which will be included in any selection is governed by the current setting of the Selection
Filters and these are displayed as a row of icons at the bottom of the Graphics Panel.

n:==

neE

LLEN
mnn

LY P

The name and meaning of each filter is explained in the following table.

Icon Filter Description

Board Allows the PCB board itself to be selected

Allows any holes (representing vias or

Hol .
o€ component pins) to be selected

Conductive Pattern Allows routes/tracks and copper areas to be

selected
i s option | _
2t Mask Pattern This op.tlon is not currently relevant for BML
please ignore.
E Symbol Allows the silkscreen pattern from within the
y component footprint (if any) to be selected
_E Component Allows the components (parts) themselves to

be selected

Allows restriction areas included within the
Restriction Area component footprint to be selected (for
example, placement shapes)

Height Limitation | Allows any height limitation areas defined in
Area the design to be selected

v

Allows any mechanical parts (also known as

‘if‘ Mechanical Part ‘constraints’) imported into the design to be
& selected
This option is not relevant for BoardModeler
Document . i
Lite — please ignore.
M gins (working coordi
WCS Allows any WCS origins (working coordinate

system) to be selected

15 M ZUKEN


http://www.zuken.com/cadstar

MZUKEN

Chassis

This option is not relevant for BoardModeler
Lite — please ignore.

Cross probing with CADSTAR

Design items can now be selected using the cross probe feature. This feature can be used at any time

once both applications are opened.

In Board Modeler Lite the cross probing function is enabled in the ‘Tools > Options’ dialog ‘Other’ tab.

In CADSTAR the option found on the ‘File > Options > Cross Probing’ tab for ‘Enable selection from

CADSTAR to Others for single select’ should be enabled.

Configration file type (¢ Recommended

Project | Color | Graphics | Operation Other

Resource

Laneuage : |English v

Import/Export

[ Retrieve instance name at mechanical import
[ Unite element at mechanical import
[~ Heal at STEP(Part) import
7 Auto-output the panel for confieuring properties
Show the results dialoe after import/export

« Always

" If errors or warnings were generated

" Only if errors were generated

-Save

™ Log output Clear log

[~ Save the panel of measurement history
Move/Align

(in the Z-axis

Start up
v futo-reload the last open project

Note : Restart tool for switching resource settings.

v Open automatically after importing the PCB/PANEL

— Do not allow parts to be moved off the board surface

[~ Check if parts are moved outside of the board outline

Uross probing
v Enable cross probine between BML to CADSTAR

Apply

16

Once the option ‘Enable cross probing
between BML and CADSTAR’ is enabled
within Board Modeler you will be able to
select a part, or a route to cross probe.

Cross probing from Board Modeler Lite will
automatically highlight the selected item
CADSTAR.

The cross probing is currently limited to only
parts, routes and copper areas associated to
a signal.

Note: When Board Modeler Lite is launched
from the start menu before CADSTAR is
started the cross probing function will be
disabled, and a warning message will be
displayed. When this dialog is shown BML
will automatically disable the cross probing
option.

Cross probing will need to be enabled
manually in BML once CADSTAR has been
started if you require cross probing to be
used.

MZUKEN
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Task 3 — Selecting objects
Try the following examples to get used to the different ways of selecting items within the design.

1. Ensure the Board and Component filters are active (click the icons
so that they look as though they have been pressed in).

2. Hover a component in the Graphics Panel. The object changes to
the Preselect color, in this case yellow.

3. Select a component in the graphics panel using the left mouse
button. The selected component will be displayed in the Select’
color

The Preselect and Select colors can be changed in the Tools@Options [Color] tab dialog.

BoardModeler Options X

Confieration file type {* Recommended " Private

Project Color | Graphics | Operation | Other |

~System GUI

Zoo I — Battan
] PreSelect | |

[] [] |
Cutting plane : 1 Plane | | | Grid |
[ Cappine plane |

Backeround :
Highlight :

Plane

Base plane :

Hold down the <Shift> key on the keyboard and click on some
different components. Notice that they are added to the
selection set and also drawn in the ‘Select’ color.

Now click on the background of the graphics panel where there
are no design items. This will clear the current selection.

In the Control Panel (to the left of the Graphics Panel),
make sure that the Parts tab is displayed and try selecting
a row of the table (for example, the one corresponding to
J1). The corresponding component will be highlighted in
the graphics panel in the ‘Select’ color.

While still holding down the <Shift> key, click on the PCB board
in an area where there are no components. The board is also

added to the selection set. o
17 M ZUKEN
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To select a range of components in the control panel 2| v TR4-Pitch§

(e.g. from R1001 down to R1006), first click on the res=07000250-mrs26-1270

R1001 row then hold down the <Shift> key and click 1002 res-07000250-mrs25-1270
. . 3 res~07000250-mrs25-1270

on the R1006 rovy. AII components- in-between will :_ PRy T T

be selected and highlighted on the display. 1005 ree—07000250-mrs25-1270

res~-07000250-mrs25-1270
NEGC_TOKIN_UG2

Note: To sort the parts by ref des, click the <L.M.B.> on
the column header Ref.

Note: If you select components by clicking on the design in the graphics panel, the corresponding rows in
the table on the Parts tab are also selected.

Flip the design (Camera View) over so that you are looking at the bottom ri W- 1 sl I
of the board (using the Rotate command) and add the ‘Conduct ive —
Pattern’ filter to the active set.

Select any part of the large copper area and notice
that it is selected along with al the routing
patterns.

Change the Camera view to B-Side Isometric
using the tool bar icon.

Click the Select Net tool bar icon on the right side
of the graphics panel. This will change the
Control panel to the [Nets] tab.

Select the net 12V.

Layers | Parts | Machmlca[panl Nets Ii@ b

Bundle | Signal | Col Nets ta

sa e

46 Signal i [l

signal ine [l
n

1
1
1
1
1
1 n
1 signal ine Il
1 signal ine [l
12V_Relay_enable| 1 signal ine [l
467 1 signal ine Il
68 1 signal ine [l
83 1 signal ine [l

1

1

1

1

1

1

1

1

1

1

1

1

[o]e]~]o[][-]~]-

=

I

I

i

[=[z]

473 signal ine [l
71 signal ine [l
SPKsIN signal ine [l
signal ine [l
Signal line|

signal ine [l
signal ine [l
Signal line|

signal ine [l
signal ine [l

&

I

Ed

l

=i

SPK+OUT
$82
$76
$45

I

3

475
77
1
AGND
12/ 6

signal ine [l

Signal line

]
27 [GND T

x[s]s]x[s]z]

Signal ine

Tip: Change the Rendering of Parts to Transparent or Hide to make is easier to see net objects.
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In BML select the Options dialog and ensure that on the Other tab that the option ‘Enable cross
probing between BML to CADSTAR’ is enabled.

Ensure that the CADSTAR design editor window is not minimised and visible.

In CADSTAR ensure that the option to ‘Fit to Selection’ is enabled in the CADSTAR
‘File > Options > Cross Probing’ tab.

I System File Locations  Library Paths  Interaction Display Constraints  Cross Probing  Reports  Tools  Macros  DS-1

Cross Probing Features Enabled
- Enable Selection Between CADSTAR Designs

) Fit To Selection
Enable Automatic Tile After Cross Probe [not available in Tabbed Document mode]
| Enable Selection From CADSTAR to Others for Single Select
[C] Enable Selection From CADSTAR to Others for Multiple Select

ViewDraw Options
Using the methods described above to select a part locate SW2 in BML and select the component.

The CADSTAR window will now display SW2 and fit the selected component in the available window.

M .9 [YEET & @ Q [ EJ = Waiting for "Board Modeler to be clos.x
Home Compone Net/Shap Design  Library  Report Tools  Manufacti  View A ©

» ecord | | o f |
g 4 A8 §P File Project View PCB Library Tools Window Help
Beate ‘ s | o2 ¢ | Fe | e CEH00PAIREM@AS|LEER| I ersaBRD

Macro Embedded PREditor st BM | Field Solverl EMC Adviser| User Control Panel 2

& = Leyers (P& | Mechanical pa 4| * |

= View | Ref. [G| G4
=3 vU_ v Laf TREF
g 2| &~ * TR4P
a O 2| v TReP
23| v TR4P
u| v = resO7
5| v~ s
EIRY cepdi
27| &~ BATS
28| v BATS
|23| &~ mech
| 30| &~ mech
| 3| v mech
{ | 32| & * o LEY21
{ 13| & = DIP$
| 34| & NEC_
| ol 3] & Slde-s
G [ 36| v Slide
| 4 M startPage ¥ RainMaker7_cs.pco B RainMaker7_CS.scm - Sheet1 3 ]% =t
| [§] BusReport |[@] DesignRuleErrors |g#] Electrical Rules Check |[1] Overlapping Connections | [S] 39| o~ PCP
| Ready . -3684 447.9 wl v cap i

In CADSTAR select any component, or Route.

In BML the selected item will be highlighted and fitted to the window area.

NOTE:

Data transferred from CADSTAR into the BML design, such as silkscreen and placement outlines, are
actually part of the component footprint and are not separately selectable items themselves (i.e. they
cannot be selected by clicking on them in the graphics panel). However, it is possible to view these items
and control the visibility of them by turning on or off the relevant layer in BML. This is explained further in
the following section.
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End of Task

Viewing by Layer

BoardModeler is a layer based application with

oo =
links to 3D objects. Each Layer is a 3D object in  Layers | Parts | Mechanical parts | Nets | WS |
itself. Rendering of parts:  [Shaded on wire v |
i i i View ] Layer Type l Side ] Color
This section will help you to see the layers that are 1| o O T e i
imported from the host CAD SyStem. The z + Top Assembly Keep-infout Top Elec -
CADSTAR layer names are listed in the Control | 8 | & Top Paste Maskine  Top Elec =
Panel [Layers] tab. This tab controls both the || & Topsik _ Symbol  TopElec [N
Iayer’s visibility and color. | 5 | & Top Solder Resist Masking Top.EIec -
6 | & TopElec Conductor  A-side -
7 | &~ Bottom Elec Conductor  B-side
8 | + Bottom Solder Resist | Masking Bottom Elec -
9 | & Bottomsik Symbol Bottom Elec -
| 10| + Bottom Paste Masking Bottom Elec -
Note: All layer colors can be changed except 11| & Bottom Assembly | Kesp-in/out Botiom Elec [N
| 12| & Bottom Placement Keep~infout Bottom Elec -
BOARD—FIGURE' | 18| &2 Top Elec_ PLAGEMENT| Height limit Top Elec '
14| & BOARDFIGURE Board Layer irrelevant
_L + Hole Hale Transparent 5
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Task 4 — Viewing by Layer
1. Click the Layers tab in the Control Panel
2. Change the graphical view using the A-Side Isometric view icon.

3. Tick each box in the View column to make the layers visible as in the image shown below,

Tip: Clicking the View column header button will turn

) 5 |
all layers on and off simultaneously. e e o
5 ide v
View | m i Side GColor

1 | & Top PlagShaded out Top Elec
Z &  Top Ass w;ifsra;r:zm out Top Elec -
3| & Top Poc RN  Topcec [N
4| &~ Topsik Symbol Top Elec I
5 | & Top Solder Resist Masking  Top Elec -
| 6| & TopElec GConductor  #A-side BE=a
7| &~ Bottom Elec Conductor  B-side
| 8 | +# Bottom Solder Resist | Maskine Bottom Elec -
9| &~ Bottomsilk Symbol Bottom Elec -
10| & Bottom Paste Masking Bottom Elec -
_11_ 4/ Bottom Assembly Keep-infout Bottom Elec =

12 | «# Bottom Placement Keep-infout Bottom Elec

» [+ |Top Elec_PLAGEMENT| Height limit Top Elec |
| 14| & BOARD_FIGURE Board Layer irrelevant [
i 4/ Hole Hole Transparent

4. From the Rendering of parts: drop-down list,
select the Hide option to hide all the components
in the design. You should end up with a screen
similar to that shown (7]

The items remaining represent two Height limitation
areas.

Inthe Layers tab of the Control Panel you should
notice that there is a ‘tick’ in the View column for
every layer listed as shown above.

Control Panel o
Layers |Parts I Mechanical parts] Nets I WCS I
5. Experiment by turning or ticking layers on and off  Rendering of parts:  [Hide -]
to see the appearance in the graphical window. View | Taver Tre Side GColor
2]
6. Clear all the ticks except for the ‘BOARD | »| ¥ Topsik Symbol  Top Elec
’ 3 1L 5 op Solc st M )
FIGURE’ and ‘Top silk’ layers. a =
L 7 Bside
| 8 | Bottom Elec
9 Bof
10 ‘Bottom Elec
11 Bottam Elec
12
5] (] | Topee
| 14| &/ BOARDFIGURE Board Layer irrelevant [0
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7. Try changing the color of Top silk to white. This should be the result... @

Tip: When creating closed component outlines in the CADSTAR Design Editor, BML will interpret them as
filled. This is obvious in the image shown above. To avoid this, change any closed shapes in your PCB
components to Open. They will appear as outlines.

Note: Pads are shown in the image above. Typically, when viewing a silkscreen, pads are not shown. The

reason for the pads being displayed is that BML takes the default pad diameter and displays it on the silk
screen. Hint — Take advantage of Pad Code reassignments for the silk screen layer(s).

Note: BML does not display reference designators that are placed on any layers.

End of Task
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Task 5 — Controlling the Display of Individual Parts

By using a combination of the operations we have learned up to now, it is also possible to have different display

settings for individual components (parts) within the design.

1. From the Control Panel [Layers] tab, select the ‘Default’ option for Rendering of parts.

2. Select power connector, J1 in the design (using any of the methods from above) and press the right
mouse button. A pop-up menu will appear.

3. For the moment, ignore all the other options. Using the <R.M.B.> select the View @ ‘Transparent
option and observe the result. Note: only component J1 is affected.

Default

Shaded
Shaded

on wire

Wireframe

Hide

~

Transparent

-

Select

Move

View
Open selected model

Collision check

Fit to selection

Recenter
Associate shape...

Replace with Library...
Precision level >
Delete

Filtering >

PCB shared...

4. Try assigning different options to other components and note that you can combine different viewing
options (rendering modes) on a per component basis.

5. Select the Board shape and apply individual rendering mode such as transparent.

6. Select the conductive metal patterns and change the rendering to transparent.

7. Zoom in for a unique viewing perspective

Control Panel

Layers | Parts | Mechanical parts | Nets | WoS |

Rendering of parts: Shaded b

View

|m|m|w|mlm|blw|~|—ﬂ

=l

|N|

[-l=
<

&
<
Ge
z
g

Layer inelevant [0

Transparent

End of Task
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Preparing BML for use with a CADSTAR Layer Stack

In order to setup a proper CADSTAR to BML relationship for seamless collaboration, we need to provide
BML with some information about a default CADSTAR layer stack. This will allow us to start a design within
BML, importing a board outline and a placement height limitation area which we can then transfer back to
CADSTAR. To do this we need to know which layer should be associated with the height limitation area.

' Bl x|
. . Assembl L' FUF
In the Project Browser panel, switch to the [EDA I/F] tab. You Sl [ |

will see the layers defined which match the layer-stack for the Category : [PCB Layers ~|
current design.
Max. conductive layers : |2 :‘;‘
Layer name L# l Hook
Simply select Apply button. This will update the configuration for ¥ Froo Placement 13 v
BML and allow it to use this layer data as a default when a new 9 [Top fissembly '15 v
project is created locally within BML (without passing any design 3 _|Top Paste 21
data from CADSTAR first). This process will become clear in the 4 |Top silk 1 v
next section of the tutorial. 5 |Top Solder Resist 19 v
6 |Top Elec 6 v
7 _|Bottom Elec 8 v
8 |Bottom Solder Resist 20
9 |Bottom silk 12 v
10 |Bottom Paste 22| W
11 |Bottom Assembly 16 v
12 |Bottom Placement 14 W
13 |Top Elec_PLACEMENT |29 v
14 |Bottom Elec PLACGEMENT[30
15 |BOARD_FIGURE 3 v
16 |Hale k|2 W~

| 2

Add.. ] Remove l I

[~ Hide removed layers

Load PCB I BasicOperations _]
| Apply I Reset l

4
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Task 6 - Working with Design Data
Now that we have become familiar with some of the basic operations of BML, we can move on to working
with design data. In the next section we will import a board outline into BML — which we have theoretically
received from the MCAD department, set up the origin of the board and finally load this data into a new
CADSTAR design which only contains the unplaced components as a result of passing a design forward

from CADSTAR schematics.

MZUKEN

We will also see how placement changes can be made in BML and back-annotated into CADSTAR and
how we can choose how components are modelled and displayed within BML (from simple extruded ‘boxes’

to complex, true 3D models).

Starting a new PCB Design

e If you still have BML running select File@Close®@Project. (no need to save it) and EXxit,

e Select All Programs@BoardModeler Lite@BoardModeler from the Windows Start menu to start

BML again.

e Create a new BML project called ‘Tutorial’ by select
File@New®@Project and enter ‘Tutorial’ in the

Creating new project dialog. Click [OK]

The new project will appear in the Project Browser. @

B save A >
1+ « CADSTAR » Self Teach > BML v o Search BML P
Organize New folder (2]
2| Documen ts A
& Downloads
dm
&= Picty
B Videos 3KB
‘i Local Disk (C) 3kB
File name: [ Tutorial T
Save as type: | BoardModeler Project (*.bma) v
~ Hide Folders Cancel
- A
&~ BoardModeler Lite
File Project View Library Tools Window Help
Project Browser a3 x
Assembly | Library | EDA L/F | IDF I/F |
Tutorial
=] Assembly
“.] _Document

¢ Inthe Project Browser click the Right Mouse Button on the Assembly folder and select New PCB from
the popup menu. Enter ‘Tutorial’ again as the name of the PCB.

Assembly | Library | EDA I/F | IDF I/F |

Tutorial

SR Assembly/

o New PCB...

Node property...

Setting new PCB name X

List of existing PCE :

Assembly | Library | EDA L/F | IDF L/F |

Tutorial

2] Assembly
~{Z] _Document
&-§P Tutorial

PCB name : [Tutorial]

o]

Cancel

The Project Browser tree will

update to show the new contents

of the project.
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Importing a Mechanical file

We will now import the board outline to be used for this ~fssmeb | terar | E0AVF | 10F VF |

design from a STEP format file supplied to us by the MCAD ?Silmw
(2] _Document
department. e
Open PCB
Right-click on the Tutorial PCB folder in the Project Sl
. . CADSTAR >
Browser and select Mechanical file@Import... from the i ,
popup menus. [Alternatively, ensure the Tutorial PCB Mechanical i > Import...
folder is selected in the Project Browser and then use the PCB shared.. Export. I
File @Mechanical file@Import... menul]. s

For the next dialog you must tell BM how to support the mechanical file REFELEEEIERTERTE
that is to be imported. It is either an Assembly File or a Part File. Since
the file contains more than one part it is an Assembly file. @

(¢ Assembly File ¢ Part File

Cancel |

Note: it is important to request this type of data from your MCAD system. 'Assembly' is a STEP

structuring level and should be understood by most/all MCAD systems that support STEP
import/export.

Browse to the C:\BML_Tutorial_Data\BM\_Library\ Constraint folder in the Open dialog and select
the Mechanical.stp file.

i Open X
™ « BML_Tutorial_Data > BM > _Library > _Constraint v O Search _Constraint yel
Organize v New folder == v [H o
I Desktop L] Name Date modified Type
&] Documents | | casing_bottom_earplug.stp 30-6-2017 11:05 STP File
¥ Downloads | | casing_panel.stp 2017 11:05 STP File
! Jeroen's iPhone | | casing_top_with_spkr_earplug.stp 3 17 11:05 STP File
D Music | ] Mechanical.stp 30-6-2017 11:05 STP File
| Pictures
B videos
“aes Local Disk (C:) v < >
File name: | Mechanical.stp V‘ 3D model file (*.sat;*.sab;* stp;* v

The .STP file is converted to an ACIS file which is native to the 3D kernel being used. Upon completion,

a report dialog will be displayed. If the dialog contains any output, you can open the report to review
it or else select [Close]
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The file will be imported and the display should look similar to the image shown.

As you can see, we have not only imported the board outline shape, but six pre-placed components
and two additional shapes that represent height limitation areas.

.

“# Tutorial - Mechanical file import (23|

‘Decimal count |0 j\ ‘

Panel for Configuring Properties a
Name Import I Element kind I Instance name | Side | Parts origin | Local Axis I Offset X I ¥ I 2 I X I ry | rz I
» [B0ARD +  Unknown | S| 0000 0000 0000 0.00 -0.00 -0.00
2 |LGY21081701F '  Unknown = [ 4076876 3000.936 0.000 0.00 -0.00 23250
|3 | PcB PWR CON ' Unknown E ] [ 28425520 1267.717 0.000 0.00 -0.00 270.00
|4 | Slide-potHorizantal ' Unknown | [ 1098425 1118110 0.000 0.00 -0.00 180.00
| 5 | SlidepotHorizontall | &7 Unknown = ] [ 2929133 1118110 0.000 0.00 -0.00 180.00
6 | Tactie-Suitch ' Unknown B [ 4330709 1767.716 0.000 0.00 -0.00 180.00
7| Tactile-Switch0 ' Unknown = [0 909192 1944.881 0.000 0.00 -0.00 -0.00
|8 | TopElec_PLACEMENT| &/  Unknown e [ loooo  0ooo 0000 0.00 -0.00 -0.00

We now need to do a small amount of set-up so that BML knows how to interpret these different items
of data.

In the table at the bottom of the Graphics Panel, | Name Import | Element kind | Instance name
for the first item, set the Element kind to be ./ | BOARD ~ |Board _~|5RD
‘Board’. 2 | LGY21031701F v [Pat

3 | Pce PwR CON o |Keepinfout

= - Height limit

The Instance name will be automatically set to 4 lidepoitiviond A °a’d s

5 | Slide-pot-Horizontal-1 v qeumern
BOARD. ;s ) Masking

6 | Tactile-Switch +  |Conductor

7 | Tactile-Switch-0 v |Symbal

Mechanical parts
8 | Top Elec_PLACEMENT| 4« U‘K“_—‘E—‘—n AOWN
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e Set the remaining entries in the table to match those shown in the image below.

Par =S
Name Import I Element kind I Ihstance name

P | BOARD &  Board BOARD

2 | LGY21031701F +  Pat J2

3 | PCB PwR CON +  Pat J

4 | Slide-pot-Horizontal +  Pat P2

5 | Slide-pot-Horizontal-1 «  Pat P1

6 | Tactile-Switch &  Pat SwA1

7 | Tactile-Switch-0 &  Pat Sw2

8 | TopElec_PLACEMENT| 4  Height limit Top Elec_PLACEMENT
<

I Side ’ Parts origin I Local Axis

Auto

Notes:

* For Element kinds that are physical Parts, you enter the corresponding ref des used in the PCB design.

l.e. J1, J2, SW1 etc.

* The item on Top_Elec_PLACEMENT is set to be an Element kind of Height limit. The Instance name

choices are non-electrical placement layers.

Setting the Origin

All that remains is to set the origin for the board. We are going to locate it at the bottom left-hand corner (seen

when looking down on the board from directly above).

From the 3D Model Toolbar select the Move

Origin icon. &

This will display the standard move
‘manipulator’ in the Graphics Panel.

This could be used to move the origin interactively by
dragging it.

In this case, we will specify the exact location where
we want the origin to be as the intersection of two
sides of the board.

Note: the pre-placed components and height
restriction area will not be displayed during this
process).

From the tool bar icon at the bottom of the Graphics
Panel (tool tip: Ways to specify the origin, select the
Intersection of two edges option. (7]

28

P~ }Position]ﬂﬂﬂ[l 0000 (0000 | An

Vertex
Middle point of edge

v Intersection of two edges

Center of geometries
Position of geometry
Origin of model

Center of arc

Normal vector to the face

Cross vector of the two edges

e Perpendicular to face center
2 WCS
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Select the two edges of the board which intersect at the bottom left-hand corner. Once the second
edge has been selected the Manipulator will be moved to the intersection point.

Select the tool bar button “Set Board Thickness”. Here you can select the top and then bottom
surfaces of the PCB to obtain the board thickness or enter a numeric value in the field available. The
Value will be displayed in the lower left corner of the graphics window.

Finally, select the bottom icon from the 3D Model t oolbar to accept all the changes
we have made and ‘register’ this information in the project. Review the Import result
dialog and then close it when finished.

o
echanical parts | Nets | WCS |

.| C | Component Name | Part Name
LGY2109-1701F

PCB PwR CON
Slide-pot-Horizontal

Slide-pot-Horizontal-1
Tactile-Switch
Tactile-Switch-0

K I |

Shown above is the imported parts of the STP Assembly file. Note the parts listed on the Control
Panel [Parts] tab.

Save the Project.
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Task 7 - Importing BML data into CADSTAR

MZUKEN

We have now prepared the board outline shape with the required  [PriectBiawser # X Contrl Panel
.. . . Assembl ibrar Layers | Parts
origin and are ready to export this data for use in CADSTAR |t | EAYELEFVEL el
Design Editor. Egésfénfzmem [ven ]
& 5 i bl v I
Clear PCB
1. Right-click on the Tutorial PCB folder and select G EDSTAR > an
> port...
CADSTAR@®EXxport... from the pop-up menu. Mechanical ile > T |
PCB shared...
Node property...
: 2JF TOp EIECPLACEMENT
2. Set the following paths for the RIF and RINF files in the LADSTAR bpart %
CADSTAR Export dialog and then select [OK] RIF path :  [3Data\CADSTAR\S e Teach\Tutorial . |
RINF path : ]I_Dala\EADSTAR\SeIfTeach\TukoriaI.frs _I
Please nott? the folllowmg export path and filename (do T
not overwrite the file “Start Placement.frs”)!
: 3 Report(Mecha Import) l l r

C:\BML_Tutorial Data\CADSTAR\Self = Teach\Tutorial.rif

Teach\Tutorial.frs

C:\BML_Tutorial_Data\CADSTAR\Self

Make sure you include the correct file extensions (.rif and .frs) in the names.

3. Select File@EXxit and then choose Yes when prompted to save the data and quit BML. If BML was
started from the Tools menu in CADSTAR you will be now be prompted to reload changes into the
CADSTAR design. Select No, and close the design without saving.

4. Start CADSTAR and load the ‘Tutorial workspace (‘C:\BML_Tutorial_Data\CADSTAR\Self
Teach\Tutorial.csw’). The display should look similar to that shown below.

Home = Component  Net/Shape  Design  Library  Report  Tools  Manufacture  View A @
i o AAFind | <3 Move = =] )1 Connection | [~ e Measure w,
(i) y - 7 Copper - =
3 .
=7 K i Mirror £ Attribute & separation

Select Item [elle Part or T OO0 &F Embedded

- Properties A& Rotate | 2 S component~ A Text 1_ Add~ -
Select Item Move Flags Add Add Shape Dimension Tools Clipboard Undo

TOPPLAC TOPASSE TOPRESI TOPPAST TOP BOT BOTPAST BOTRESI BOTASSE BOTPLAC AllElec All Al off

salpadoid way £l

Thou Grid: 25.0

Ready... 121.0 -862.4
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5. Select File@File Import... and set the format  [|,,o1 pesign %
to be P.R.Editor XR Files. Use the [Browse] :
button to select the ‘Tutorial.rif’ file from the ke : ,
‘C:\BML_Tutorial_Data\CADSTAR\Self C:ABML_Tutorial_Datah...\Tutorial if
Teach’ folder. Format: | PREditor XA Files v
Do not change any other settings and simply HphaiEE
select [OK]. Mapping Fie

Use Map

6. Change the CADSTAR view by performing j
View All to see all available details. l.e. Select e Mt n Tt by
[View] tab @ View All or hold down the <alt> S T
keyboard button and press <F8>. oK Cancel Help

The board outline and height limitation area
shapes from BML will be imported into the CADSTAR PCB design.

7. Repeat the same File@File Import. process but this time set the format to be RINF Netlist and use
the [Browse] button to select the ‘Tutorial.frs’ file from the ‘C:\BML_Tutorial_Data\CADSTAR\Self
Teach’ folder.

q B startPage  ¥8 Tutorialpch EJ 3

8. The six pre-placed components will be positioned in the correct location on the board per the
Mechanical.stp file. Select them and click the <R.M.B..> to Fix them.
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9. To quickly place the remaining components on the board and for the purposes of this tutorial, import
the RINF file StartPlacement.frs from the C:\BML_Tutorial_Data\CADSTAR\Self Teach location.

TFHQGZ.

TFHGB.

® Dia

0O o020 0000

®
TRIAa! @ . ® ®
®

Image shown above has layer Top Placement turned off and component names repositioned for clarity.

10. Using the same process which we used earlier in the ‘Basic Operations’ section of the tutorial, transfer
this design to BoardModeler Lite. This will be used in the next Tutorial section.

Note: When creating a new PCB outline using Mechanical data files, the CADSTAR PCB design
containing the parts must already exist. This process will not import P.R.Editor XR file into a new
CADSTAR PCB Design unless a netlist is present containing parts.

End of Task
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Changing How Parts are Displayed in 3D

Your design in BML may look similar to the image shown if you chose
to use the Top Placement layer component shapes. The default 3D
view of the components on the board is a very simple representation,
created by extruding the shape drawn on the placement layer (in the
PCB footprint) in CADSTAR to a defined height. The height of each
component can be specified either by adding an attribute to the part
definition in the CADSTAR library, or by setting the height directly in
the component footprint. In this tutorial, we have used the second of
these two methods.

MZUKEN

However, this simple representation may not be accurate enough for our needs (for example to check for
collisions between components and a system case or chassis) and we may have more detailed 3D models

available for some or all the components we are using in our design.

With BML it is easy to replace the simple representation with a more
detailed 3D model and also to switch between the different
representations as required.

Many parts vendors, such as manufacturers of connectors, will
supply their 3D CAD data on their website in either STEP or ACIS

file format.

BML offers the 3D Model Wizard in the event locating a proper model

becomes difficult.

An objective at this stage is to collect the critical 3D part geometries and
store them in a safe place. This is commonly located in the BM Installed
DOCUMENT folder.

For this Tutorial we have provided you with some higher details shapes in
a project structure in place. See “C:\BML_Tutorial_Data\BM\Library”,

| _Constraint Mechanical enclosures for collision checks

) _Parts_1 Lowest level of parts detail
, _Parts_2
, Parts_3
, Parts_4
, Parts_S

\. Parts_6

BML Tutorial 3D Parts are stored here.

specifically the _Parts_2 folder.

Shown to the right is a view of the _Parts (Level 2) folder containing a
small number of 3D Models. @

To preview any model in the library before adding it to the design select the
View @ Preview Window option.

33

Project Browser a x
Assembly Library | EDA I/F | IDF I/F |
"] _Library A

(] _Parts (Level 1 (simple))
B _Parts (Level 2)
.44 cep-dia055-0200
#4 dio-04500185-do35-1016
##% DIP-8-300mils
.4 led-dia0300-0254
#% 1gy2109-1701f
.48 NEC_TOKIN_UC2
## PCB PWR CON
#4 res-07000250-mrs25-1270
4% RY-LB-0012-00021
.4 Slide-pot-Horizontal

.4 Switch-Tact
.. &% Tactile-switch o
Preview window X
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Task 8 - Changing How Parts are Displayed in 3D

Select one of the slide pot
components in the design (P1 or P2)
and click the right mouse button.
From the assist menu select the
Replace with Library... option.

In the dialog that appears, ensure that the
Library Path field is set to “Level 2” and select
the Replace button.

Click [Yes] to confirm that the dialog should be

You should now notice that the simple

Select

Move

View >
Open selected model
Collision check

Fit to selection

Recenter

Associate shape...

Replace with Library...
Precision level >
Delete

Filtering >

PCB shared... closed.
Property...

representation for the selected component has been replaced by a more

detailed model.

#7: Replace part with library shape

PCB name : | Tutorial Library folder : |Level 2 -
041 parts

Status of replacement :
P2 => Slide-pot-Horizontal ... OK

Replacing shape of part

4 i 1 Library checking has finsihed.
‘@' [Replace] button starts data processing.

[V Prior shared shape replacement

|¥ Update eraphics concurrently

Replace Close |

Once completed select one of the components
with a detailed 3D model and then click the
<R.M.B.>. Fromthe pop -up menu select
Precision level and then Level 1.

The representation for the component has now
returned to the default, simple representation.

Multinle components can be selected (usina
<Shift>+<L.M.B.> or bv frame selectina the
components) and set the precision level for all
selected components in one operation.

Repeat the same process with a few more of
the components in the design.

Replace with Library.
Precision level
Delete

Filtering >
PCB shared.
Property...

34
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It is possible to make the display of the detailed 3D models the default option when the design is passed from
CADSTAR to BML and we will see that in operation very shortly.

The relationship between the components used in the design and the detailed 3D models is handled
automatically based on 1 of 4 methods

1. The ‘Reference’ and ‘Alternate’ names defined for the parts used within CADSTAR matches the
name of the 3D model.

2. The Part name in CADSTAR matches the name of the 3D Model

3. Auser attributed such as “3D_model” is added in the CADSTAR Part library or just with in the local
design attributes.

4. Using an XLS file that can be referenced by BML

If we take the diodes (D1001, D1002) as an example, in CADSTAR (using Item Properties) you can see
that the reference is ‘dio-04500185‘ and the alternate is ‘do35-1016°. Based on this, BML will look for a 3D
model to represent this part with the following name: dio-04500185-do35-1016.sat.

This mapping can be seen on the Parts tab of the Control Panel in BML, in the Library ID column — as
shown below.

Component Definition Details

Item properties window in CADSTAR

Beference: |dio-04500185 |

Alternate: do35-1016 g2

Library Path: [ {Selt Teach Library}peb.lib Control Panel
Height: 728 Thol Layers Parts ]Mechanical parts] Nets [ WCS I
Design Version: 3 View | Ref. | G | Component Name | Part Name | Library ID [
Library Version: 3 ~ Q1 ¥  t092-CBE 2N3904 t092-CBE

1
> 100 dio-04500185-do35- 1016 1N4 148 dio-04500185-do35-1016
E =

dio=04500185-do85-1016 1N4148 dio=04500185-da35-1016

Control Panel in BML

The file name for the 3D model is built by combining the reference name with the alternate name, separated
by a hyphen. The ‘“.sat’ file extension is added automatically. In the case for the transistor Q2, the alternate
name is blank, the name of the 3D model simply becomes the CADSTAR reference name (t092.sat).

If you use Windows Explorer and | B [ pas2 = O X
navigate to the folder Homem, Share _iView L2
{X}\BML - v « BML_Tutorial Data > BM > _Library > _Parts2 v o Search P.. 0
Tutorial_Data\BM\_Library\ Parts_2 4 Quick sccess © o [eatseast ] RY-LB-0012:00021 sat
. || cap-07200250-0508.sat | ] Slide-pot-Horizontal.sat
you can see the 3D model files used for & Oncbrve I} et ot ot [ Sttt
this tutorial design. i (7] dio-04500185-do35-1016:5at | ] Tactile-switch.sat
ThiseS ] DIP-8-300mils.sat [ 7] TESTPOINT-con-soldereye-010.sat
I Desktop | | led-dia0300-0254.sat J to39.sat

Note: For existing CADSTAR 3D users, ) Rocuments [1gy2109-170tf sat [Jto30-EBC.sat

. . & Downloads [] NEC_TOKIN_UC2.sat [ ] to92-CBE.sat
BML provides a very simple and B Jeroen's iPhone [ PCB PWR CON.sat [7] TR4-Pitch.5.sat
straightforward way of converting any b Music v [1res-07000250-mes25-1270at
existing 3D model libraries into a form L E

suitable for use with BML]. See
Appendix - A
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Now that we have seen how to change the representation for individual components interactively within
BML, let’s look at how to have the detailed 3D models displayed by default when the design is passed from

CADSTAR to BML.

3. Exit from BML (File @Exit) and return to CADSTAR - there is no need to save the project.

4. Select Tools@BoardModeler... to pass the design to BML again in the same way as previously —
but we now need to change the settings on the CADSTAR Import dialog.

Make sure the settings are as shown in the image — specifying that we want to use the representation

from the BoardModeler library at precision level ‘Level 2'.

CADSTAR Import X

GPA path : | CABML TraininghCADSTARNSelf Teach, v e e ,v._l

[ Update EDA I/F

~Simple part shape generation

Geometry layer : ITop Placement Ll

- Replace geometry of components —

C_Don't replace
(¢ With Library of BoardModeler

Precision level : ILeveI 2

Height attribute :

-3D Model Name
i [ (¢ Component Name | Feference+fliernate

" Part Name

" Attribute 3D_Model

-Simplification
v Import pads

v Import inner layers

[~ Set board thickness : ] 60.000 thou

As an alternative to using the combination of the reference
name and alternate name to form the name of the detailed
3D models, it is possible to configure BML to use the part
name. To use this option, ensure that the relevant 3D
models are named correctly based on the CADSTAR part
names (e.g. ‘1TN914.sat’) and select the Part name option for
the Library ID: field on the CADSTAR Import dialog.

36

Note: Some 3D models are not present in this example.
This is a good test to find which models are missing or
need to be reassociated.

Conductive : 3D Shape v

v Import netlist . . . .
L When the design is loaded into BML the detailed 3D
¥ Impert copper ftems models will be used immediately.

You may switch back to the simple pre cision for
ok | Cancel individual components in exactly the same way as
described above.

~ Replace geometry of components

(" Don't replace
(& With Library of BoardModeler

Precision level :  |Level 2 v
Height attribute :

3D Model Name

Library 1D : " Component Name ( Reference+Alternate )
& partlans

" Attribute
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Note: Another alternative is to create an Attribute of Components in the CADSTAR Parts Library or within
the local attributes of the PCB design (Shown below). For those 3D models specified in the attribute value
they will automatically be used when the 3D Model Name — Library ID: is set to Attribute.

Attribute Editor

Components IPins | Nets I Part Deﬁnﬂionsl Component Definition | Test

Components

Manufacturers P
Number

BA15S6K0104)—

BA158K01(
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Task 9 - Moving Parts in 3D and Collision Checking

Now that we have our design in 3D, we can investigate how to change the component placement by moving
components in the 3D environment. During this process we can also perform on-line ‘collision checks’ to
make sure that we are not causing errors in the design.

We will also investigate the use of the ‘measure’ functionality to measure sizes and distances and the
‘clearance’ tool which allows us to identify all objects which lie within a specified clearance distance of a
selected component or other design item.

Finally, we will see that having changed the component placement, the new component positions are
backannotated to CADSTAR to update the 2D PCB design.

1. Start by selecting capacitor C4 and then choose the ‘Move’ icon
from ,@ the 3D Model Toolbar.

You will see movement ‘manipulator’
appear, at the components origin. @

Selecting and dragging on the red, green or blue-coloured
arrows (if visible) will move the component, but it will be
constrained to move only in the direction of the axis you have
chosen (corresponding to the arrow).

The component can be rotated by clicking on the blue circular-
shaped arrows located at the top of the manipulator. The top
control (with only an arrow at one end of the arc) will rotate the
component through 180 degrees, whereas the lower control
(separate arcs with an arrow on each one) will rotate through
90 degrees.

It is possible to disable the grab handles in the Z-axis. (i.e to
lift items off the board). This setting is located in the
Tools@Options[Other] tab. If you did not select this option, then you
will also see a third, blue arrow forming the Z-axis part of the
manipulator

v Do not allow parts to be moved off the board surtace:
i (in the Z-axis

[~ Check if parts are moved outside of the board outline

Note: Z-axis movement is not back annotated to CADSTAR as a height change. However it will affect
the clearance measurements in BML which may not be valid.
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Before we move the component, select the icon at the bottom of the graphics panel to Synchronize
Collision Check.

Now click and drag on the small black cross with 4 arrows and move the component so that it lies
somewhere close to another component . Try to collide with it and then release it.

Notice that both of the components have
turned red and an entry has appeared in
the ‘Collision’ table.

S~ | Position [4377.26[3607 72 [0.000 Anele
Measurement History Panel
Measure | Clearance Collisio lick

Refl | Element | Ref2 | i

3 Part  |R? |Pa [

Correct this error by moving the component (in the same way as before) until it is clear of the collision
location, or we could simply use the Reset icon (from the bottom of the graphics panel) to
immediately return it % toits original location.

Experiment with these controls to see how they work until you are comfortable with their operation.
You can always Reset the component position at any time or use the Undo/Redo icons to step
backwards and forwards through individual move operations. Note that you can select multiple
components (using <Shift>’" <click> etc.) and move them together in one operation.

Locate and move C1001. Any small movements of the component should result in a collision check
error with the height limitation area rule. Attempt to correct the placement of these components.

Components may be swapped to the other side of the board using the Reverse icon (located at the
bottom of the graphics panel) and component positions and rotations can be set by typing in exact
values in the input fields (again, at the bottom of the graphics panel).

Enter position and rotation values Reverse

\

2k v | position [151356[176.992[-0016 | anele | [B00 | “m~ B 7 g o

As you move the components, you should notice that for every ‘collision’ error that you cause, a line
will be added into the Collision table below the graphics panel. If you click on any of these table rows,
the corresponding items, which are involved in the collision, will be highlighted on the display.

Measure | Glearance Gollision |

Refl | Element | Ref2 | Element |
1 |WCCOV Part AGND Part
» [Top Elec PLAGEMENTIHeight limit
3 W& Click?art Ri Part
4 QN Part c1 Part
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To make a finer detailed identification of the colliding
surfaces, click the Collision item row in question, then
click the <R.M.B.> and select Detailed Highlight

Detailed highlight
Focus

Delete selected
Delete all

Once you have finished experimenting and you have a modified placement, save the project and exit
from BML to go back to CADSTAR Design Editor.

Board Modeler
You will be asked to verify that you want to re-build the =

results of the changes made_ in BML, back into |:0;, Rebuild Board Modeler resuts into layout 2
CADSTAR. Select Yes, and notice that the placement —

of the components in CADSTAR has changed to match
m_es

that set up in BML. No

Task 10 - Measuring Distances and Checking Clearances

In this task we will investigate the use of the ‘measure’ functionality to measure sizes and distances and
the‘clearance’ tool which allows us to identify all objects which lie within a specified clearance distance of a
selected component or other design item.

1. Load the ‘3D Enclosure’ workspace into CADSTAR Design Editor (‘3D Enclosure.csw’
from the ‘C:A\BML_Tutorial_Data\CADSTAR\Self Teach’ folder).

2. Transfer this design to BML in the usual way — select the option to use the detailed 3D
models in the CADSTAR Import dialog (set the Precision level option to “Level 27).
Also set the Import Netlist options to import tracks and copper in 3D.

3. Zoom/rotate the display onto the two testpoint
components, SP1 and SP2.

4. Selectthe PCB®@ Verification @Measure Distance tool
to perform a measurement of the distance between SP1
and SP2 by selecting the face on each part closest to each [
other. Alternatively you may select the Measure tool from
the 3D model toolbar.

The minimum distance between the two components is
measured, an entry is added to the Measure table (below

the graphics panel) and a red line is drawn on the display to indicate
this minimum distance.
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Measwement History Panel. <
Measure IOIearance | Gollision |

Distance
150.001

Distance| SP

If you change the view of the display (zoom, rotate, etc.) then simply clicking on the entry in the table will
draw the measurement line again. If you have multiples entries in the Measure table, then clicking on the
required table row will show the corresponding measurement line.

If we do not want to simply know the minimum distance between objects, but perhaps the distance between
two specific points or surfaces on the

components, then we can also use the Measure
tool to do this.

Select the Level for shape icon
(at the bottom of the graphicsl
panel) and set the value to
“Geometry”

Now select the face shown, towards the top of
the first testpoint component.

Rotate the display so that you can see the
parallel face on the second testpoint and select
the face (notice that it will highlight individually).

The distance between these two faces is measured and shown on the display and in an entry in the
Measure table.

Measurement History Panel

Measure |Olearance | Golligion |

| Distance | Type | Reft | Ref2 | xi y1 21 x2 y2 22 | LenX | LenY | LenZ | Time
} ) SP2 SP 712.992 3 2| 30.000 562.99 737.992| 30500 | 150.001) 0.290 | 0.000 | 09:53

With the Level for shape option set to “Geometry”, it is possible to measure distances between different
points on the same component in addition to distances between components.

8. Continue to experiment with the Measure tool to become familiar with the operation.

Using the Clearance tool.

9. Switch to a top view of the board so it is easy to see the measurements.

10. Turn off the Board Filter to eliminate any unecessary selections.
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11. Select the Clearance Check icon from the 3D model toolbar and select component SP1 AL
In the design
From the toolbar at the bottom of the - L
graphics window, select the ‘min’ icon. This Clearance 0000 ) | lick
will measure the distance from SP1 to the (2

next nearest component — or in other words,
the minimum clearance. In this case,
component R1.

122.029
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The distance is shown as before with the red measure line on the graphics display and an entry is
added into the Clearance table.

Measurement History Panel

Measure Clearance lOoIIisionl

Distance | Refl | Element | Ref2 | Element x1 z1 x2 w2 z2 | LenX | LenY | LenZ

9. Now, ensure that SP1 is still selected, and enter a value of “150.0” Clearance 150000 2= | min
into the Clearance field. This time select the ‘Val’ icon and BML will I
find all components (or other objects) which are closer than this
specified clearance distance to component SP1.

For each object identified, a row will be added to the Clearance table. In this example case there
should be 2 rows in the table.

10. Click on each row in turn to see the corresponding red measure line displayed on the design.

122.029 130440

N

B TH E:EE B b {}m @ & | Clearance [150.000 =y | o
Measurement Histary Panel
Measure Clearance | Gollision |

LenX | LenY

11. Continue to experiment the Measure and Clearance tools until you are comfortable with their operation.

12. Choose the Select icon from the 3D model toolbar, or press the Esc key on the keyboard to cancel
the Measure or Clearance tool and switch back to the 3D isometric view.

End of Task
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Task 11 - Replacing the Board Outline

Even after the PCB design has progressed to an advanced stage (e.g. placed and routed), it may still be
found necessary to change the shape of the board (for example, to accommodate more components or to
fit the PCB into a modified casing, etc.).

This can be achieved very simply within BML and the new board outline shape can be back-annotated to
CADSTAR Design Editor to update the 2D design.

We can see how that is done in the following operations.

1. Adjust the display of the design to show it as a Top view.

If we were to jump ahead and import the 3D case enclosures for
this project, we would find that the board outline collides with the
bottom case once it was aligned properly. This can seen in the
image to the right where the collision intersection has been Detail
Highlighted. The same collision occurs on the right opposing
side of the PCB.

For this step we will reassociate a new corrected PCB outline that
addresses this fit issue.
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2. From the Main menu, select the PCB @Substrate @Associate board... function. In the file window,
browse to the ‘C:\BML_Tutorial_Data\CADSTAR\Self Teach’ folder and select the file called
‘modifiedboardoutline.stp’.

N Open X

T « CADSTAR » Self Teach > v O Search Self Teach o)
Organize v New folder v M @
~
[ Desktop A Name Date modified Type
[ Documents BML 6/27/2016 1:45PM  File foldd
¥ Downloads | Mechanical.stp 6/24/2016 1:53PM  STP File
) Music ﬁ] modifiedboardoutline.stp I 6/27/2016 1:49PM  STP File
[&=| Pictures
n Videos
%o Local Disk(C) v <€ >
File name: | modifiedboardoutline.stp v I 3D model file (*.sat;*.sab;*.stp;* v ‘

BML will warn that a board outline is already

associated with the design and ask for 5. Associating of board causes saving of the project.
confirmation that it should be replaced. Select A\ Areyousureto continue o do?
OK from this dialog.

OK o

The new board shape will be imported and will replace the
original one. The display should now look like this.

Note: The new modified board outline only addresses the physical change to the board shape. This will
not compensate for other layers such as Top_Elec and Bottom_Elec where copper polygon areas have
been generated. These copper areas will have to updated using the CADSTAR Design Editor or
P.R.Editor to conform to the new modified board shape.
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3. Save the project and exit from BML, returning to CADSTAR Design Editor. You will be prompted to
import the design changes from BML. Select OK from the dialog. The modified board outline is
imported into the PCB design.

Before After

As simple as this task is, it is hot always easy to re-align a new board shape. In most real world cases the
board shape is coming from the master MCAD design where the origin is placed somewhere other than
what was translated from CADSTAR. In this tutorial it is easy to visualize since both Board shapes were
aligned using the same WCS or Origin.

Tip: Import the replacement board shape as a temporary constraint shape for initial inspection. If the New
MCAD board shape does not align with the one imported from CADSTAR, it is recommended that it be
returned to the MCAD user for adjustment.

Tip: BML will allow you to create a 3D Library part where the new board shape can be imported and aligned
in the desired orientation. Once aligned it can be exported as .STP file and then associated to replace the
original Board shape.

End of Task
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Adding Mechanical Enclosures

The ability to import a true 3D enclosure is the ultimate comparison using the PCB Designers placement
scheme

In this section we will go through the
process of importing a mechanical
enclosure (or ‘constraint’

in BML terminology) into the
design, correctly positioning it relative to
the electronic data (i.e. the PCB) and
running collision checks to make sure
the board and the components fit in the
case correctly.

In an earlier section we used the on-line
collision checking function which is
provided as part of the Move command.
That approach could be used just as well
here, but to explore more of BML’s
functionality, we will use the batch
Collision check option this time.

We will use the Align tool to locate the imported mechanical data in the correct position in relation to the
PCB data.

Unfortunately, it is not common for PCB Design and MCAD design to have a coincidental origin. This is
one area in the world of advanced EM collaboration that is still evolving. However, with BML we can stream
line the process and still save a lot time.

Importing an enclosure can be made easier by first placing an additional ‘local’ origin (a WCS or ‘working
co-ordinate system’) on the BML PCB design. This is not strictly necessary in this case and we could
achieve the alignment operation without the additional WCS, but in a more complex situation it is a method
that may simplify things considerably.
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Task 12 — Adding Mechanical Enclosures

Before we actually import the enclosure, we are going to add an additional, ‘local’ origin to the board, which

will help us in the alignment process. Make sure that the ‘Board’ and ‘Mechanical part’ selection filters are
active before we start.

wleocemseeix|[ e

1. Identify the hole in the board nearest to component P2 (in the bottom left corner when looking from
the top of the board). Flip the board over so that you are looking at this hole in the bottom of the board.

Note: only three layers are being displayed as a means of less clutter

2. Optional Step - Either select the Add WCS icon from the 3D Model toolbar or select the PCB®@ Add
WCS menu option.

&~ | position [0.000

center of geometry
v center of arc

0.0

From the icon at the bottom left of the graphics panel make sure that the
option is set to ‘center of arc’ and then select the edge of the hole on the
bottom surface of the board.

A pale-coloured orgin marker will be drawn at the position where the WCS will be added. In this case, it should
be at the centre of the hole. If the z-axis in pointing in the opposite direction to the one we want select the icon
at the bottom of the graphics panel to reverse the direction of the z-axis.

Complete the operation by confirming that the WCS
position by selecting the Do operation icon (at the

panel).
=

The WCS will then be drawn in the normal, solid
red, blue and green colours to show that it has been
successfully added.

@:{( ﬂ )j 2y should be added at this
bottom of the graphics
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3. Optional Step - You can now flip the PCB back again so that it is the correct way up. Choose the
Select icon from the 3D model toolbar or press the ‘Esc’ key to cancel the Add WCS command.

Now we can add the mechanical case to the design and then align it in the correct position.

4. Either select the PCB® Constraint® Add constraint... : % I” _
menu option or right-click on the °_Constraint’ folder in f-E) Library. [ |
the Project Browser and select Add constraint.... ) ; N"; — .
ode property...
' 111

Open the file browser in the Add Constraint
Shape dialog, browse to the

Add Constraint Shape X

File path : I C:ABML_Tutorial_Data\BM*_Library\_Constrainthcasing,

‘C:\BML_Tutorial_Data\BM\_Library\
_Constraint’ folder and select
‘casing_bottom_earplug.stp’.

Shape name : ’ casing_bottom_earplug

Glearance : [ 0.000 thou

N « _Library > _Constraint v O Search _Constraint r
BML will then convert this STEP Srganzey Nesfoldy B2 X e
format file into a, ACIS “.sat’ file I Desktop A Name ) Date modified Type
(‘Casing_bottom_earplug.sat’) and 5] Documents ¥ casing bottom, earplugstp j §/22/2016 247PM  STP File
the dialog will remain displayed ¥ Downloads T cesing_panelstp 5 ATPM  STP File
a||owing you to confirm that this file D Music J casing_top_with_spkr_earplug.stp 6/22/2016 2:47PM  STP File
should be imported_ | Pictures | Mechanical.stp 6/24/2016 1:53PM  STP File
B videos
%o Local Disk(C:) Vv < >
Select OK from the dlalog File name: ]casing_bottom.stp \/| 3D model file (*.sat;*.sab;* stp;*

The display should now
look similar to this (zoom
out a little if necessary).

Note: the lower left corner
of the Board outline is
aligned with the PCB board
mouting boss in the
Case_bottom.

Had we used the WCS
descrbed on page 44 the
case_bhottom would have
aligned perfectly.

However the purpose of this
task is practice using the
Align function.
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L

xR Exm BF

6. Use the Move function to push the part in the

Hint:use the manipulator and click the blue arrow.

Tip: If the blue arrow is not visible, please check
Tools® Options...® Other @ Move/Align “Do not
allow parts to be moved off the board surface
(in the Z-axis)”.

7. Select the Align tool from the 3D model toolbar
and ensure that the Element kind option (at the
bottom of the graphics panel) is set to

E l v v ‘:‘

" Component [

Vertex

s — - i Middle point of edge

iclr Intersection of two edges

Center of geometries

Position of geometry
v Origin of model

Center of arc

WCs

5. Select the tool bar button for Mechanical part. negative Z-direction. “Constraint”.

8. Setthe Coordinate system option to be ‘Center of arc’ and rotate the design so that you can see
inside the case and can see the locating boss where the board is going to sit. See image below for
reference.

9. Click on the case once to select it and then click on the face of the locating boss that the bottom of
the board will be aligned with. See the image below to make sure you get the correct surface.
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10. Now set the Coordinate system option to be ‘Origin of model’ and select the WCS orgin, in the
middle of the locating hole in the board, that we added earlier. If you chose to not add the WCS
you may select the Circle used for the hole for the same effect.

A preview image will now be shown to indicate where the case will be moved to and a straight line
is drawn joining the origin point selected on the case with the WCS origin selected — i.e. where the
select point on the case will end up after the Align operation is complete.
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11. Select the Do operation . icon (at the bottom of the graphics panel) to confirm and execute
the operation.

You can now add the top of the case and the rear panel into the design yourself. The data can be found
in the file called “casing_top_with_spkr_earplug.stp” and “casing_panel.stp” located in the same folder.
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¥ Open X
T~ « BML_Tutorial_ Data » BM > _Library > _Constraint v O Search _Constraint r
Organize v New folder =~ M @
I Desktop o Name Date modified Type Size

|| Documents

d casing_bottom_earplug.stp 017 11:0 STP File 814 KB
¥ Downloads U] casipg_panelte. o S STPFile 95 KB
} Music LJ casing_top_with_spkr_earplug.stp STP File 1.961 KB

—— - — -
= Pictures || Mechanical.stp STP File 8.487 KB
m Videos
‘e Local Disk (C:)
24 CD Drive (D:) WD Unlocker v
File name: | casing_top_with_spkr_earplug.stp VI 3D model file (*.sat;*.sab;* stp;*

As a hint, set the Coordinate system option to ‘Vertex’ and select appropriate corners on the top and
bottom of the case to align them together.

Tip: set top case as transparent for a better view

12. Select the Align tool from the 3D model toolbar and ensure that the Element kind option (at the
bottom of the graphics panel) is set to “Constraint”.
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13. Set the Coordinate system option to be ‘Vertex’ and click on the case lid \
once to select it and then select the corner as shown (a small purple spot ‘
will appear over the corner when the cursor is in the correct postion). Intersection

Middle point of edge

Center of geometries
Position of geometry
Origin of model

14. Select the corresponding corner on the bottom of the case (a small blue
dot will be shown) and confirm the alignment with the Do operation icon.

The top of the case will be positioned correctly on top of the bottom section
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Casing_Top aligned with Casing_Bottom with view of constraints set to transparent.

Reminder — You can use <CTRL>-+ <Left, Middle and Right> mouse buttons when performing Align
or measurement functions to zoom, pan, orbit.

Placing the Casing Panel is a bit more challenging. This panel slides into a shallow groove. Zoom
into the groove and explore the geometry options. In the example below using the “Middle Point on
Edge” option allows for easy selection of an outter corner edge on the panel and the corresponding
mating inner corner on the bottom case.
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Once the panel has been aligned to the
case edges you will find that the hole for
the power jack is not aligned. @

This instance justifys the use of Board
Modeler as you will see in the next section.

16. At this point it would be a good idea to save the project (File®@Save®Project). Once the project has
been saved with the imported mechanical data in place, then it will remain part of the project even if
the design is modified within CADSTAR Design Editor and passed forward again to BML.

End of Task
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Task 13 - Running Batch Collision Checks

arlier in this tutorial we experimented with component to component collision | Layers | parts | Mechanical pa <>
1ecking. Now that three pieces of mechanical constraints have been entered, We |Rendering of parts:  [Default
an perform a more thorough collision check.

View Layer

Setting the layers shown in the image to the right as visible.

Change the View rendering of the three mechanical constraints to be transparent. 8
9

1.2.
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Name : I 3D_Enclosure Level : | PCBE

. —Combination of data type : -
3. Select PCB®@Collision check®@All... from the R
v Component to Component

menu and set the ‘Collision Check for All’ dialog [ Ganvonentitn HLA (Heieht Limitation Aeea)
options as shown. [v Component to Mechanical Part/Chassis

[~ Mechanical Part/Chassis to HLA

[ Mechanical Part/Chassis to Board

r

-

For now, we are just going to look for collisions
between the components and the casings as well
as the components to other components.

Cancel

»

Select the [Start check] button. All the items which are in error (the two components and the case
itself) will be highlighted in red on the display and there will be an entry added to the Collision table for
each individual error.

>8 MZUKEN


http://www.zuken.com/cadstar

MZUKEN

Measurement History Panel o

Measure | Clearance Collision I

Retf1

Element Ref2 Element Gomment

[0l FL1 | Part

Shortly, depending on the speed of your computer, you will see the items that have been identified as
Collisions on the Collision tab.

The first error (shown in the image above identifies
R1002 to R1006.

5. Click on the line number 1, Click the <R.M.B.> and
select Detail highlight,

The two parts appear to intersect each other. This is
obviously a problem based on the 3D Model used
for these component reference shapes.

If you wish to adjust the placement to correct the
collision, please do so. Note that the routing of the
copper will not be corrected automatically.

6. Click on lines 2 and 3 of the collision report details. They appear to be similar to line 1.
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7. Click on the error — J1 to Casing Panel then click the
<R.M.B.> and select Detail highlight.

Depending on how you aligned the panel with the
Casing_Bottom you may get 1 of 2 results in error.

1. The panel maybe colliding / intersecting with
J1.

2. The panel maybe touching J1 where two

true intersection. If so you may receive the
following message.

Detailed highlight

y '_\5 An collision part cannot obtain because of a touch state.

MZUKEN

surfaces share the same space hence no

banel slightly to correct the collision, please do so.

to the collision details. It will be retained with the project.

\Measurement History Panel
Measure | Glearance Collision '
Retl ] Elementl Ref2 Element I Comment l
|1 |R1002 Part R1004 Part
|_2 |R1001 Patt R1003 Part
|3 |R1006 Patt R1002 Part
4 | C1001 Part casing_top_with_spkr_earplug Mechanical parts
\ casing_panel | Mechanical parts | Part must be aligned
Part casing_bottom_earplug Mechanical parts

8. Click on the line for an interesting error pertaining RL1. You will have rotate the camera view to the left
side view. Here the leads from RL1 are intersecting the Case_Bottom constraint. BML offers a solution
for this which will be discussed in the next task, called Trim Leads.
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9. Click on the error related to C1001 to the Casing_Top constraint. This error is quite visible as it should
have been caught earlier in the design process since the component position violated the Height
Limitation area that exists.

It is possible to combine all or any subset of the checks at the same time, as required. You can also use
the Measure and Clearance tools to check distances between the components or board and the
mechanical case.

The batch collision check can also be limited to selected objects — rather than the whole design. Simply
select the objects which you wish to check and use the PCB@Collision check@Selected Data command.

10. The last step in this task is to adjust the part placement using your BML skills. Once you have resolved
the errors to your satisfaction, save the project. You may also exit BML and allow the changes to be
rebuilt into the CADSTAR PCB Design.

Note: Many critical parts have been “Fixed” in this design. You may change the status from fixed to unfixed
by accessing the [Parts] tab on the control panel. l.e. Unfix J1 before adjusting its placement.

End of Task
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Task 14 - Trimming Through Hole Part leads
When importing 3D models from vendors or using the 3D Part model wizard, it may be necessary to alter
through hole part lead lengths to replicate the final assembly length.

Do not worry about lead lengths
during the creation stage. Long
leaded part models can be trimmed
to fit once they are in place.

The use of this functionality is
based on the proper identification of
the geometries within a model.

BML acknowledges pins and their
various types such as Through hole
leads.

1. Select part RL1. As we noted in the previous task it's leads were colliding with the bottom case
constraint. Click the <R.M.B.> and select Open Selected Model.

. . . HOe0F LEBEE I eSS E8E
2. With the model open it a new graphics Conitl Panel 2
window expand the tree view of the ;:‘LL;" i
model on the [Geometry] tab located B2 CABML Training) CADSTAR\Se
B & Body-l (LEAD) [1]
on the control panel. - Soay-2 £AD) 2]
= Body-3 (LEAD) [3]
= Body-4 (LEAD) [4]
= Body-5 (LEAD) [5]
& Body-6 (LEAD) [6]
. - - = Body-7 (LEAD) [7]
3. Clickin one of them to select the_ R e
corresponding body in the graphics = Body-9
window.
Control Panel
4. Select the [3D model] tab. From this Geometry 3D model |
tab Pin numbers can be assigned to | Model | Type | Drawing direction | Pin number |
bodies as well as declaring them as ./ Body-1lead v|' !
Lead. 2 | Body-2 | Unknown 2
3 | Body-3 jold 3
. . . . __4__ Body-4 Lea = 4
Thls preview 'of the 3D Model editor is o [ 5
important as it will be used when 6 |Body-6 Lead  +Y §
creating detailed models 7 |Body-7 Lead  +Y 7
8 | Body-8 Lead +Y 8
9 | Body-9 Unknown - =
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5. Close the 3D Model window and return to the PCB window

6. Select PCB@Utilities@Trim leads of parts

Enter a Default Protrude length of “30” (th)

|
Note: Select only the desired parts

(Hook) you want trim leads to apply ReEnae: |0k

Board thickness : 36.378 thou

Click the [OK] button. Packsse mouttype:  [SMD 7 Lead [V Unknown
Default protrude leneth : l 30000 thcll
Packaee list :

Package Shape Mount | Precision | Hook «

oK Cancel I

The result is a modified local instance of the 3D part model assigned to the parts in the PCB design.

I ] 2
e ] AR
IVI I:;’ [ I //”/ /

jrid
va

! pratl

Note: The actual library model is not altered. To return the part to its original state, simply use the
“‘Replace with Library” function.

End of Task
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Creating Detailed 3D Part Models

Acquiring 3D part models can be very time consuming, especially when electronic parts manufactures do
not provide 3D models for download via their web sites. However, it is worth the search and even to contact
the Vendor for the actually 3D CAD model.

In the event of a failed WEB search, BoardModeler Lite provides a 3D component wizard which allows
detailed 3D representations of the components in your designs to be created quickly and easily — there is
no need to rely on a separate M-CAD department to supply this data. In fact, this application can be used
by the M-CAD department to help with the critical parts selection process.

In BML this feature is referred to as the Create Part Model |l miueeon= e
§P File Project View PCB Library Tools Window Help

[ o ﬂ 9 6@ @ Create part model...

Project Browser Open Library model
Assembly I Library | EDA I/F | 1c Add shape...

Create part model X

Search template

Part type Packaee type Pin count
|Connector v | |Pin Hedaer(Straight) 1 Row-2 | Catalog 10 |
Search result
Template name | Pincount | A& | A2 | D | b1 | b2 [ op | E | E1 | E2 | E5
» [CN-PHSD1E2-0010-00001 10 507674 507.674 1656603 126772 126772 155006 389.764 179.134 210630 27959
«| I 2l
Edit template
D Dim. na.. | Dim. val.. | | 4]
oo A1 R =
— Y K
ES, -2
E ] %Ag a— E2 | 3]|p 1656693
; UEEEEEEE‘ — "1 [ ¢ |of 126772
f t e| 4 5 |D2 126772
i & |op 155.906
Aq 7 |E 389.764
T“" =A2 8 |E1 179.154
9 |E2 210630
g i ]
$ET 1 I 10 | E5 279528
LUU MR » 1L 0.000
b1 12 |11 137.795
= DP == D2 19 14 95 107 Ll

Model name ION—PHSDlB?—ﬂDID-OUUUl

Precision | Parts (Level 3)

=l
Sub folder |- _J
Compile I Close I

< >

Size of figure

function.
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Note: This is a user selectable option during the installation of BoardModeler Lite and must be installed for
this section.

Task 15 - Creating Detailed 3D Part Models
In this task you will learn how to use the Create Part Model function to generate detailed 3D models and we
will also consider the additional steps you may need to perform to prepare the models for use with your

CADSTAR designs inside BML.

This operation is part of the library management for BML and as such can be performed without any other
project data being loaded in the application.

So to begin this section, if you already have BML running close any open projects (File / Close / Project)
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h5 BoardModeler Lite - [3D_Enclosure]

1. Start BML from the Windows Start menu or desktop icon 8 Fie Project View PCB Library
NedHd 9086866
Project Browser
2. In the project browser, switch to the Library tab. You should see Assembly Library | EDA I/F | IDF UF |
a display similar to that shown @ |

(2] _Parts (Level 1 (simple))

3. Startthe Create Part Model function either by selecting the g :z::z Etzz: g

Library / Create part model... menu option or by selecting the (0] _Parts (Level 4)
Create part model... option from the RMB menu on one of the six || ~(1 _Parts (Level 5
library folders (_Parts (Level 1) to _Parts (Level 6). We have -0 _Parts (Level 6 (precise)
chosen to use _Parts (Level 3) for this example.

Assembly Library | EDA L/F | IDF L/F |
1 _Library

[0 _Parts (Level 1 (simple))

(0] _Parts (Level 2)
B} Parts (Level 3)]
5 Create part model...
-]

hb BoardModeler Lite - [3D_Enclosure]
#P File Project View PCB Library Tools Window Help
D@ E © 0 & @  Createpat model...
Project Browser Open Library model
Assembly | Library | EDALF |IL  Add chape..

Create part model

4. The Create Part Model S
dialog will be displayed as = Fee e , il
9 play —] | N [ E—
S hOWI’] Search result
l Template name l Pin count I
Edit template
Dim.na... | Dim. val..
Model name |
Precision |_Par(s (Level 3) LI
Sub folder [ =]
Size of figure JI Compile I Close |
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5. First select the drop -down list in the top left of the dialog labelled Part
type. This allows us to select the type of part we wish to create a

detailed model for (e.g. capacitor, resistor, IC, diode, etc., etc.).

For this example, select ‘IC’ from the list.

Having select ed the part typ e, we can now go on and specify the

particular package type that we require.

Select the Package type drop-down list and select ‘QFP’ from the list of

package types.

As an alternative to chaosing the package type from this list, select
the Catalog button and choose the required package type from the

images shown.

MZUKEN

Create part model

Search template
Part type

c ~|
SelDelay line A
Fuse
FET
Filter

| 7= —

Inductor
LED

Oscillator

Photo coupler
Photo diode
Photo transistor
Photo transceiver
Transistor
Resistor
Regulator

Relay

Ed|Socket

Surge absorber M
Siiteh

Search template

Part type Package type

Pin count

o ~| |oFp

Search result

G| e [ —

Package catalog

)

Pin count

BGA

1
w o
(2=

= 176
o 1] Cencel 184

Packaee type

BGA A
CSP

DIP

SSOP(with HeatSink)

LCC{with GND)

LCC 4 Sides

LCC Type 4 Sides-2

LQFP

PGA
QFJ

QOFF
QFF 3 Sides
SC-50

It is possible to filter the search
results further by selecting a
specific number of pins from the
Pin count option.

Whichever method is used, after making a selection the remainder of the dialog will be populated with
results of the available templates for the selected part and package types. For example, if we select
‘168’ from the Pin Count list, the number of different options presented in the table will be limited to

only 5 entries.
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Create part model X
Search template
Part type Packaee type Pin count
[Ic ~| |oFp | Catalog | [168 -]
Search result
I Template name I Pin count EL
» |IC-QFP-0168-00001 0| 0.6750] 31.2000| 0.6500| 28.0000| 0.6750] 0.6750] 31.200
2 |IC-QFP-0168-00002 168 35600 0.1500 3.2000 28.0000 06750 06750 312000 06500 28.0000 06750 06750 31.200
3 |IC-QFP-0168-00003 168 35600 0.1500 3.2000 28.0000 06800 06800 31.2000 06500 28.0000 06800 06800 31.200
4 |IC-QFP-0168-00004 168 35600 0.1500 3.2000 28.0000 06800 06800 312000 06500 28.0000 06800 06800 31200
5 |IC-QFP-0168-00005 168 35600 0.1500 32000 28.0000 06750 06750 312000 06500 28.0000 06750 06750 31.200
«| | ~
Edit template -~ -
L Dim.na.. | Dim. val.. I =
I 3 b |A 39500
== 3 | A2 34000
L L E4§E2 ¢ D 28,0000
[=is 1 ¢
% —|— % o == nd 5 | D1 06750
% ::E =5 6 |D2 06750
o o= T [EP 7 |DL 31.2000
Q r [_J | $E34E1 § |DP 06500
i e ole oo _
10 | E1 06750
{ R Y 11 |E2 06750
T AZ p 12 | EL 31.2000
f ‘}‘u’ ) 12 lep NREAN l]
L B")e B -
MR ?); Model name IIC—QFP-[]IBS—UU[][]I
Precision b
Sub folder |- I
Size of figure jI Compile I Close I

The search results presented correspond to the number of standard templates for the selected package that
the Create Part Model wizard has defined.

The columns in the dimension associations table (with headings A, Al, A2, D etc.) correspond to the values
for the specific dimensions shown in the graphics window in the bottom left of the dialog. If one of the rows
in this tables gives the correct sizes required for the package, then you can simply select the desired row.

Search result
| Template name | Pincount | & | a1 [ a2 | o [ o [ b2 | oL [op| E | B1 | E2 | EL |

> IIO-QFP-[H 68-00001 168 39500 02500 3.4000 28,0000 0.6750 06750 31.2000 0.6500 280000 06750 0.6750 31.2000 d
2

2 |10-QFP-0168-00002 168 35600 01500 32000 280000 06750 06750 31,2000 06500 280000 06750 06750 31.2000 C
3 |Ic-0FP-0168-00003 168 35600 01500 32000 230000 06800 06800 31.2000 06500 280000 06300 06800 31.2000 €

4 FC-QF P-0165-00004 168 35600 0.1500 3.2000 28,0000 06800 0.6300 312000 0.6500 280000 0.6300 0.6800 31,2000 C]
|5 |Ic-QFP-0168-00005 168 35600 01500 32000 280000 06750 06750 31.2000 06500 280000 06750 06750 31.2000 C

Note: Units in the examples shown above are displayed in millemeters.
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However, if none of these standard sizes matches your Sl =
requirement, it is possible to specify custom sizes for the i i —
dimensions in the panel at the bottom right of the dialog. 12 |a 0.2500
3 a2 34000
4o 280000
) ) . . ) | 5 |o1 06750
Simply enter the required sizes in the table. Note that you will 6 |p2 06750
need to make sure all the dimensions for the package are | 7 oL 312000
consistent and do not conflict with  each | |.8.|oP 06500
other | 9 |E 28,0000 =
' 10 |E1 06750
_ . _ |11 |e2 06750
If you need to enlarge the image in the graphics panel to see | |12 |eL 312000 =]
a” the 12 Irn necnn
Size of figure Jl dimensions
clearly, use the ‘Size of figure’ slider at the bottom of
the window.
7. For the purpose of this example, select one of the templates from
the Search result table.
Model name  [IC-QFP-0168-00004
) Precision I_Parts (Level 3) L]
8. Accept the default model name and libray folder
name shown in the dialog and select the [Compile] | S folder l- -
button. I Compile |I l Close l
Create part model
BML will Compile the 3D m0de| f0r the Selected Iol Part model generation has finished.
package, using any customized dimension values
and pin count, and confirm successful completion.
Assembly Library | EDA I/F | IDF L/F |
9. Exit the Create part model dialog with the Close "] _Library
button and open the relevant folder in the Library tab (1] _Parts (Level 1 (simple))
of the Project Browser. You will see that the 3D -] _Parts (Level 2)
model has been created and added to the library. =] _Parts (Level 3)
B -0 o1es-o0004
C] _Parts (Level 4)
Parts (Level 5
10. Select the new model in the _Parts (Level 3) folder Q] Parts (Level 5
in the Library tab and from the RMB menu select the

Open Library model option. The new model will be
opened and displayed in the Library Model editor
graphics window.

As you can see, it is very easy to quickly create

complex 3D models and add them to the BML
library!
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11. Finally, select File/Close/Library model from the main menu to exit
from the 3D Library model editor.

End of Task

Task 16 - Modifying Detailed 3D Part Models

In this task you will repeat the steps of Task 15 to explore the Create Part Model wizard in more detail and
try generating detailed 3D models for different types of component packages.

Now that we know how to create detailed 3D models, we can look at the extra steps we may need to
perform to make those models ready for use in BML to represent the components in your CADSTAR
designs.

In order for the models to be useful, we need to make sure that the position of the origin and the orientation
of the component match between the definition of the 2D footprint in the CADSTAR library and the definition
of the 3D model in the BML library.

So, let’s create an alternative representation for one of the components in our tutorial design and see how
to set up the required configuration (the 1N914 part).

By referencing the datasheet information below for this part and the existing CADSTAR PCB design, we
can determine that we need to create a model with the following basic dimensions:

Body diameter = 80 thou Body
length = 200 thou Pin pitch = 400
thou Lead diameter = 20 thou

1. Start off by making sure that you have BML running with the BasicOperations project loaded (transfer
the design from CADSTAR
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to BML if necessary).

Switch to the Library tab in
the Project Browser in
BML, select the _Parts
(Level 5) folder and from
the <R.M.B.> menu select
the Create Part model...
menu option to launch the
wizard as before.

Select a part type of ‘Diode’
and a package type of
‘General(Axial).

The Search result table will
be populated with a range
of possible package
templates.

Since there is no template
matching the specification,
we can select a model
template where the d iode
body diameter is 200 thou.

Create part model

Search template
Part type

Package type

MZUKEN

Pin count

|Diode
Search result

~|  |General(Axial)

~]| Catalog 12 v

Template name I Pin count l

H|A1|A2[D|DP|E|El|E2|FD|Fd[Ll£_I

|1 | D-DAX-0002-00001 2 114961 - 114961 247441 492,126 114961 57480 57480 114961 31.890 0000 (
2 | D-DAX-0002-00002 2 337.008 - 337.008 239.961 492126 337.008 168504 168504 337.008 51575 0.000 (
P | D-DaX-0002-00003 AP 2000 000 0f 100.0 00
|4 | D-DAX-0002-00004 2 78740 - 78740 94488 78740 15748 0.000 (
|5 | D-DAX-0002-00005 2 77953 - 77953 177.165 492126 77953 38976 388976 77953 19.685 0.000 (
|6 | D-DAX-0002-00006 2 94488 - 94488 114173 295276 94488 47244 47244 04488 22441 0.000 (
7 | D-DAX-0002-00007 2 106.299 - 106.299 196.850 492.126 106.299 53.150 53.150 106299 23622 0000 (+
T | n
Edit template
7
4
2 1A >
| 3 |A2 200.000
| 4 |D 375.000
r 5 |DP 688976
E 4 6 |E 200000
! El | 7 |E1 100000
- | 8 |E2 100.000
] | 9 |FD 200,000
= | 10 |Fd 50,000
L 0.000
A 12 |d 0000 =
od Al 12 la nnnn l.l
¢ : Z
Lu Model name |D-DAX-UUU2-UUUB3
Precision |_Parts (Level 5) |
Sub folder [ =

Size of figure

|
|

| o=

Compile
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We can quickly see that the rest of the dimensions
do not exactly match the sizes we want to use, so
we need to edit the template and create a custom
package.

Enter the custom dimensions in the dialog so that
they match the values shown in the adjacent
image. @

Set the Model name and Library folder so that
they are also as shown in the image, then select
the Compile button.

In the same way as before, open the newly
created 3D model in the 3D Library editor window.
The result should be similar to that shown below.

]
Now select the Move
origin icon from the 3D model
toolbar to see where the origin is currently
positioned. As you can see, it is in the centre of
the component body, not at pin 1 where we need
it to be.

We now know where to align the origin to make it
match with the 2D footprint origin defined in the
CADSTAR library.

To help with this alignment we will superimpose a
‘part guide’ onto the 3D model window.

Switch to the Assembly tab in the Project Browser.
Make sure the _Parts folder is expanded and
select the diode (dio04500185-do35-1016) from
the list.
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Dim. na.. | Dim.val...l _:J
1 1A 4
>
3 | A2 80.000
4 |D 200.000
5 |DP 400.000
6 |E 80.000
7 |El 40.000
8 |E2 40.000
9 |FD 80.000
10 | Fd 20000
11 |L 0.000
12 |d 20,000 ==
13 |e 20000 =l
Model name ldi0—04500185-d035-lﬂlﬁ|
Precision ]_Parts {Level 5) L]
Sub folder |- [
Compile I Close I

Assembly Library I EDA I/F | IDF I/F |
(_] _Library

. _Parts (Level 1 (simple))

] _Parts (Level 2)

(] _Parts (Level 3)

(] _Parts (Level 4)

E]{j _Parts (Level 5)

ﬂl dio-04500185-do35-1016
D _Par

Open Library model
Move to another folder...

Delete

Node property...

Assembly | Library | EDA L/F | IDF I/F | E]

&4 BasicOperations
=] Assembly
(] _Document
-1 BasicOperations
D BasicOperations
#(_] Substrate

#(0] Layers

=] _Parts
- =4 cep-dia055-0200
ot oA |||
# = led  Load part
- ) re%‘ Load part guide [}l
= TESTr e
#1082
[+ Zuken Text
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Load Part Guide

9. Now, from the RMB menu select Load part guide.
Select OK to accept the default footprint from the next

dialog that is displayed. oK | Cancel |

Notice that two numbered, origin symbols have been
added to the display, marking the position of the
component terminal positions as defined in the
CADSTAR footprint. @

10. Use the Front display icon to switch the view to a 2D
view of the front of the component. @

11. Select the Move origin n icon again so that we can re-position the origin in the correct location.

Since we know that the pin-pitch of the component in our design is 400 thou and the orign is currently
positioned at the centre of the component, we know we need to move the origin by 200 thou in the x-axis
direction.

We could simply repositon the origin by dragging on the red arrow in the Move ‘manipulator’, but to position
it in exactly the correct location, the easiest way is to type the required shift into the number field at the
bottom of the graphics window.

12. Enter ‘200’ in x-axis box and press the Enter key. The display
will be updated to show the new origin location.

| Position [ 200j00 [0.000 [0000 | Anele [0.00 [-00([-000 | “p+

(Isometric view shown)

@ File Project View 3D model Tools Window Help
13. Save the modified 3D model (File / Save / 3D model) and | New 188|888 | L
exit from the 3D Library editor back to the main project |™ % : 435 (et Berel
. Close > Geometry | 3D m
window. Save > Project Ctrl+S
Save to library 3D model
3D model > [ ] I
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14. Adjust the graphics display so that you can see the two
diodes (D1001, D1002) in the design.

15. Select both diodes and from the RMB menu select the

Select
Move

View >

Open selected model

Collision chieck Replace part with library shape X

Fit to selection -~ - g
PCB name : | BasicOperations Library folder : |Level § v
Recenter
Associate shape... Status of replacement : 2/2 parts
Replace with Library... D1001 -> dio-04500185-do35-1016 .. OK
D1002 -> dio-04500185-do35-1016 .. OK
Precision level >
Delete
Filtering >
PCB shared...
Property...

[~ Prior shared shape replacement

I~ Update eraphics concurrently

Check Library I

Close

‘Replace with library...” option.
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16. The Replace part with library shape dialog will be displayed. Set the Library folder to ‘Level 5’ and
select the Replace button and then Close the dialog

The original models have now been replaced with the new ones we have created.

You should now be able to create suitable 3D models to match the components used in your own designs
and use them to replace the simple, extruded models generated by BML.

End of Task

Task 17 - Setting colors in 3D models

After creating 3D models using the Create Part Model wizard, it is possible to change the colors which are
used in the models. The following steps demonstrate how to achieve this.

. L Assembly | Lib EDA L/F | IDF I/F
1. Open the model of the diode we created earlier in the 2 i 'a_ryl I l d
L . . $&4 BasicOperations
tutorial into the Library Model editor. B8 Assembly
(] _Document

=1-§P BasicOperations
BasicOperations
+-(_] Substrate
3] D _Layers
=] _Parts
[+ =4 cep—diaD55-0200
] et AR A B ESA |
Load part

[+ =4 Zuken Text ﬁ

2. Make sure that the Level for shape option (at the
bottom of the graphics window) is set to ‘Body’
and then click on the part of the model for which

you would like to set 7
the colour. EAd |
Element
v Body
B Geometry &

3. From the Library model menu, select the Set body color... option. This will
open a colour picker dialog which will allow you to select the desired colour for

the body. p
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3D model Tools Window Help
Undo edit
Redo edit
Verification >

~  Select

Color X
Move
Align
Align angle AN N 0§
Move origin E : = : =
Add WCS
A EEEEN 4. Repeat
’ EEEEN the process as

s ’ LRk I required to change
Edit model >
Gionp ) the colour(s) of
Detete body rt P P r': r'i E P r': other parts of the
Set color... .B mOdeL before
ot part. — ge“"ec“:""'f"’“” | saving it ( File /
Load part guide... _ Ll Save / lel’ary
Simplification of leads > model) baCk to the

library.

This completes the interactive exercises which comprise the BoardModeler Lite tutorial.

Appendix

Preparing CADSTAR designs for use with BoardModeler Lite

Please note: The remaining sections in this document are not intended to be part of the tutorial (i.e. you
do not need to follow any further steps or complete tasks). The information is presented as a reference to
assist in your future use of BML, when setting up your own designs for transfer from CADSTAR to 3D.

For a CADSTAR PCB design to be used successfully with BML, to obtain a meaningful representation in
3D, we need to ensure that suitable information is available within the CADSTAR data to define the
following:

* The height of the components mounted on the board

* The outline shape used by BML to create the simple representation of the components in 3D. This
shape is ‘extruded’ to the specified height

* The correct thickness and material for the electrical layers in the design

» Construction layers (e.g. laminate and pre-preg) to define the correct layer-stack for the design and a
material and thickness for these layers

In addition to the above, in order to pass a CADSTAR PCB design to BML, there must be a board outline

defined in the data — otherwise the transfer will fail. This board outline can easily be replaced later within
BML if required.

Specifying the Component Height
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The component height may be passed to BML in a number of ways, as follows:

* As an attribute defined in the parts library with the default name of ‘height’
* As an attribute defined in the parts library with a user-defined name (e.g. ‘Height/Inches’)
* As a component property specified in each footprint symbol

If a component has height information specified as both an attribute on the part and as a property in the
footprint, BML will use the specified attribute in preference to the setting in the component footprint. The
height in the component footprint will only be used if there is no height attribute present.

Please also note that as attribute names in CADSTAR are not case-sensitive, attribute names such as

‘height’, ‘Height’ and ‘HEIGHT’ would all be considered to be the same attribute. You may still use
capitalisation of any letters to assist with readability if required.

69

Specifying Height as a Part Attribute

To specify the height as an attribute requires that the parts library is edited. First add an attribute definition
to the library, using either the default name (‘height’) or any other name if preferred. In the example below
we have used an attribute called ‘Height/Inches’.

Set the Attribute Usage value to ‘Part Definitions’.

User Attributes X
Comppngnt Description A Add...
Description User Attributes - Change
Elec_Type Delete

[ Height/Inches -

Attribute Name:  Height/Inches

link Manufacturer

link On-line CADSTAR Datashee
link URL to manufacturers PDF ¢
Package

SI_PART

Technology Used

thm_power_diss Y Cancel Help

Rename...

Attribute Usage: [ Part Definitions .

Change...

Attibute Usage: | Part Definitions v

Close Help

Then for each part required, set the value of the attribute to the correct height for the part. You may also
decide to make the attribute ‘read only’ — but this is not necessary for BML to use the information correctly.

The height may be specified together with a suitable units specified (e.g. 300thou in the example below),
or if no units are specified, the value will be interpreted in whatever the current design units are.
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Component Symbols Pins  Gate + Pin Swapping Attributes

Attribute Text Read Only Type
Value 10uF ¥ Symbol and Co
Wattage
Tolerance
Price $0.10
Manufacturer Multiple

| KN I

Heightinches

thm_power_max
Technology

OOMNES

If you have used the default attribute name ‘height’, then this will be used automatically by BML and no
changes to the settings in the CADSTAR Import dialog are required (simply leave the Height attribute:
field empty).

However, if you have decided to use a different attribute name (e.g. ‘Height/Inches’ etc.) then in the
CADSTAR Import dialog you must specify the name of the attribute which you would like BML to use.

Specifying Height in the Component Footprint

The alternative approach is to specify the height as a ‘component property’ in the footprint symbol. To set
this up, select the required component in the design and open it for editing (select Edit Component from
the right mouse button menu or from the main Libraries menu).

claaz2 claa2 oé’ Move F2
S, N =
/—\ 7 "> Edit Component r
/ \ % o, Edit Part
'] A\ -
& (C) C1002 S link:On-line CADSTAR Datasheet

Once the component has been opened for edit, the height can be set on the Component Properties dialog
(Design Tab / Properties /Component Properties... ). Enter the value in the units specified. You will
need to re-load the footprint symbol into the design for any changes to be reflected in the design.
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Component Properties

Design Title  Component Properties  Component Attributes  Design Options

Name
Reference Name: ]

Alternate Name: [0200 ‘

@® Component O Jumper O Starpoint Item Properties - Component
O tesoan Component Details Component/Part Replace Mode
(O Replace
Properties Position: X |1163.0 (O Reload From Library
Y |2038.0 Reload Pin Labels

Version: %l Reload Library Attributes
I Height: |333 7A | Thoul Orientation: FRemave Other Attributes
— . D Eived Retain Altemate

Retain Local Reference Name

EN
<>

O %nwjred Retain Local Pad Information
ittec
Process
@ e Local Changes..
O Whole Design Browse.

Component Definition Details

R ce.  cep-dial55

0200

Library Path: |{BML Training}pch.ib

Although this value cannot be changed subsequently in [Heigh 3337 Thou |
the design (i.e. it can only be modified by editing the paSTE

footprint symbol again) , it can be viewed on the  Item

Properties dialog for the component. @ iga—

Library Version: 3

Number:

Library Path: [(BML Training}Parts

Part
Acceptance: ‘

Design Version: 1

|
Description: [4?uF 10V Electrolytic Capacitor ‘
|
|

Library Version: 1

Cancel Attributes... More... Help

Specifying the Component Outline Shape

To create the default, simple 3D view of components in the design, BML will use a single shape to create
a 2D outline, to which it will then add the specified component height (as outlined above), to create the 3D

representation.

Users may specify the CADSTAR layer name that the Simple 3D shapes can be read from. l.e. Top
Placement, top Silk, Top Assembly, etc., on the CADSTAR Import dialog as the design is passed forward

from CADSTAR to BML.
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CADSTAR Import X
GPA path : ] C:ABML_Tutorial_Data\CADSTARMS elf Te-an:-f'u"-.fi["-Eru::lx:v_J
v

Simple part shape generation

Geometry layer :

The image below shows the tutorial design in CADSTAR with only the Top Placement layer visible (since
there are no components placed on the bottom of the board).

It is possible to use a different layer (other than the placement layer) to define the outline which BML will
use to generate the simple 3D representation for the components. This can be achieved under the
following conditions:

. There must be a closed shape on the chosen layer to represent the component
outline. « The layer chosen must be a non-electrical layer.

As an example, let’'s assume that we have added a new non-electrical layer called ‘3D Model Shape’ which
will contain the component outlines which we want BML to use.

Top Profiling Non-Plated Non-Electrical 0.0 | None (None) 1 (No Swa l
L i 00| Nop= P 1

3D Model Shape Non-Electrical 0.0 | None Silkscreen 1 (No Swa

Top Glue Spot Non-Electrical 0.0 | None (None) 1 Bottom

To configure BML to use this new layer, we need to specify the correct layer name on the CADSTAR Import
dialog when the design is passed forward to BML.
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CADSTAR Import X

CP& path : I CABML Training\CADSTARASelf Teach\Basicherations._l

[V Update ED& I/F

Geometry layer :

‘~Simple part shape generation ’

Note that once the design has been loaded into BML, it is possible to see which layer has been specified
under Conversion Parameters on the EDA |/F tab of the Project Browser.

~Simple part shape generation

Primary layer : |30 Model Shar v |

Assemblyl Lheeten e |IDF I/FI Secondary layer 'll Model Shape vl
[

Category : [PCE Laye |

eters
{ L o—

Bottom silk
Bottom Glue Spot
Bottom Assembly
Bottom Placement
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Specifying a 3D model using an attribute in the CADSTAR Parts Library

. ) . CADSTAR Import X
It is possible to specify the preferred 3D model

name to be associated to a CADSTAR Part by CPA path: [ CABML_Tutorial_Data\CADSTARYSel Te-an:}'u‘in["_Encln:r-_I
using an attribute. |

Simple part shape generation

Create a new attribute in your CADSTAR Parts
Library I.E. 3D_Model.

Geometry layer : ITop Placement _v_]

- Replace geometry of components
" Don't replace
¢ ‘With Library of BoardModeler
Precision level :  [Level 2 ~|

Enter the 3D shape file name that exists in the
preferred Precision level. l.e. Level 2 of the
BM/_Library folder structure.

Height attribute : I
Enter the Attribute name in the empty field in the 3D Model Name
3D Model Name section of the import dialog. Library ID: ¢ Component Name ( Reference+Alternate )
" Part Name

@ Attribute | 30_Model|

Simplification
v Import pads

[~ Import inner layers
Conductive : |3D Shape L]
[v Import netlist

|v Import tracks

v Import copper items

[~ Set board thickness : | 1.0000 mm

OK I Cancel

Adding Construction Layers to the Design Layer-stack

The layer-stack for the design used in this tutorial is only a simple, double-sided board. Even so, for it to
be represented correctly in 3D within BML it is necessary to define the core laminate layer and assign it
the correct thickness. The same applies to the top and bottom electrical (conductor layers). The image
below shows data from the CADSTAR Layers dialog showing the layers and their thicknesses.
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Name Description Type Sub Type Physical Layer | Swap Layer| Routing Bias | Thickness (Thou) Material Embedding |]
Top Elec Electrical (Mone) 1 Bottom El (X 0.7 |Copper Foil Ahove
Laminate1 Construction (Mone) (Mo Swea Unbiased 63.0 FR4 None
Bottom Elec Electrical (None) 2 Top Elec X 0.7 |Copper Foil Below
Top Elec (0.7)
You should also set the correct ‘embedding’ for
the electrical layers.\

(

T

h

r

o

u

ﬁ Laminate1 (63.0)

H

o

|

e

)

Bottom Elec (0.7)
Blind Via | Unavailable Buried Via | Unavallable
All Layer Pairs Fit to Window

Materials for Electrical, Construction and Non-Electrical Layers

Although BML does not currently use the information
regarding the actual materials used for each layer, this
may change in the future and it is good practice to set-up
the design data so that it is correct. Other tools in the
CADSTAR suite (e.g. S| Verify) do require this
information to be specified in order to function correctly.

For non-electrical layers (for example, solder mask
layers), it should be noted that unless a material is
assigned to the layer in CADSTAR, the layer thickness

Material Details X
Material: lA-PPE Nelco 6000-21 I
Use for Layer Type: | Construction
Permittivity: Electrical

Non-Electrical
Loss Tangent: !
Resistivity: 1.750000 -8 0"m2/m
I oK ] ] Cancel \ | Help |
84

Materials X

4-PPE N 21
A-PPE S| Nelco 600021 Sl

Copper Foil

FR4

High Ta FR-4
Isola FR 408
Megtron
Megtron¥ 1
Nelco 400013
Nelco 4000-13 Sl
Rogers RO2810
Rogers RO4003
Rogers RO4350

Ddes

Details... |

v ‘ Report...

I Close I

| Help |

will not be output into the CPA file and therefore
would not be available for use within BML.

Materials may be defined or modified by selecting the
Materials button on the Layers dialog. If no suitable
pre-defined material exists in the list, select the Add
button to add a new one and enter the required
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values on the Material Details dialog. Any new material definitions added are saved with the CADSTAR

design.

Materials need to be given a name and a type (e.g. Construction, Electrical or Non-Electrical depending on
the type of layer they are to be associated with). Depending on the type of the material, one or more of the
Permittivity, Loss Tangent and Resistivity values must be specified.

Migrating 3D Libraries from CADSTAR 3D to BoardModeler Lite

Users of the previous 3D EM Collaboration tools

« CADSTAR 3D,
« EM Checker and
+ EM Designer

Companies who have a fully developed 3D Library, can easily migrate the legacy folder structure to be

BoardModeler (Lite) compliant.

. . . . BoardModeler Lite
To begin the legacy 3D models migration select Start@®@ Programs B3 20 Library Miaration
@BoardModeler Lite @ 3D Library Migration = BoardModeler
Document

The adjacent dialog will appear.

Select the Source setting depending on the
previous Zuken 3D applications, library
folder.

Specify the upper level folder containing
the 3D symbols

A default library folder location will be
derived from the current BML settings in
Tools/Options.

Click the Browse button to redirect the 3D

Symbols

Choose the precision level folder of where
the legacy symbols will be copied.

#41 LibraryCopy Tool . O X
File Library Help
Source

" EM Checker & CADSTAR 3D
3D Symbols Source Folder:

|C:\CADSTAR1 10_DemosiLibranA3DSymbols J
Destination

BM Library Root Folder :

CABML_Tutorial_Data\BM\_Library J

Precision Level : ]Level 4 Y.

Delimiter : - X

v CopyLog

CABML_Tutorial_Data\BM\_LibranACopyCADSTAR3D.log J

Start Copy | Exit |

Click [Start Copy]. A progress indicator will appear as shown below.
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Copying libraries [80%]

|D:\CSK_Data\Definiti0n\CADSTAR_3D\3—DLIB\SMD-S!ecker_MoleX\SZ?BU-l 009.sab

Upon completion the legacy folder and symbol name structure will be migrated into the BML folder structure
as follows;

3D symbol folder names containing the actual symbol are migrated as

3d Folder name {delimiter} symbol name @ _Parts (Level 4)
{Comp name - Alternate name}

0.1_Molex_2P - Vertical.sab @ 0.1 _Molex_2P-Vertical.sat
3D Symbol name

Comp name {No Alternate}
Soicl6.sat @ Soicl6.sab
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@ OneDrive ¥ Rafi19-Taster_vollauslsat 30052017 SAT-Datei 38K
s RES-17.5%5_BH.sat 30.05.2017 SAT-Dat 9KB
[ Dieser PC B o N e
% PR¥ SMD-1206.53t 30032017 SAT-Datei 49K8
] Bilder [ SMD-D2PAKsat 30.03.2017 13:39 SAT-Datei 55KB
B Desktop PR¥ SMD-DFN-8-3x3.5at 300520171358 SAT-Datei 6KB
[£) Dokumente % SMD-DIODE-DO-80.sat 30.05.2017 13:58 SAT-Datei 13KB
& Downloads ¥ SMD-DIODE-SMB.sat 300520171358 SAT-Datei 2k8
B Music PRy SMD-ELKO-B.sat 300520171358 SAT-Datei 18KB
Assembly ~Library | EDA I/F | IDF I/F | B Videos B SMD-ELKO-D.sat 00520171358 SAT-Datei ke
- -ELKO-E- 0.05.2017 13: -
[ Library = T ¥ SMD-ELKO-E-Exsat 30.05.2017 13: SAT-Datei 24K
: v B SMD-ELKO-FK-V-Esat 300520171358 SAT-Datei 9KB v
2 D _Parts (Level 1 (simple)) n 3
46 Elemente 1 Element ausgewahit (5,42 KB)
@] _Parts (Level 2)

s
@8 3-D-Test-0204
-#4 3DSelfTeach-3DTutorial
## 3_5dk-Pad_9mm
.4 Batterie-Akku
## D-SUB_Buchse_15-stehend_2xSchirm
¢ D-SUB_bUCHSE_25-stehend_2xSchirm
.4 D-SUB_bUCHSE_9-stehend_2xSchirm
.## D-SUB_Stift_15-stehend_2xSchirm
&4 DIODE-17,5:5_RM17,5_BH
488 Elko-D250_RM100
## Elko-D400_RM200
g4 EMV-Deckel-1000x750
) KK-VEC-97x50
#% LED-300x100_RM100
4% QUARZ-SMD_KXO-VO9E
--## Rafi19-Leuchtfeld_0.5x1
## Rafi19-Leuchtfeld_1x1
-4 Rafi19-Leuchtfeld_2x1
## Rafi19-Taster_vollausl
-## RES-17.5x5_BH
-4 SMD-1206 "
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