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About Printed Circuit Board (PCB)
Design

Main Rules Reminder

Electrical design is mostly done in external ECAD system. This system needs to be integrated to Mechanical
design, so that Mechanical design can use the space reservation of electrical data and Electrical designers
can use circuit board shape that has been designed in CATIA.

For each set of data a maintaining system must be decided. This allows making changes to data and using
that data as a reference in another system. In this design processes this should be divided as following:

MCAD (CATIA V5) ECAD
PCB outline X
PCB constraint areas X
Component shape X
Component existence X
Component position X
Panel layout X

PCB board outline and Constraint Areas are created and updated in CATIA.
All updates are sent to ECAD. Because library files cannot be exported, all area and component space
reservations must be done by Constraint Areas.

Components are created and updated in ECAD and all updates send to CATIA. Only some component
modifications shall be made at CATIA and updated to ECAD.

WORKFLOW Reminder

1. Hardware assembly contains Flexible PCB board, Mechanical components divided into Top and
Bottom side subassemblies and component subassembly from ECAD

2. Flexible PCB board outline and Constraint Areas are created by Mechanical Design with CATIA. This
means that PCB board should always be created in CATIA and maintained there, it should never be
imported from ECAD system.

3. Critical Components area placed in 3D together with constraint area

4. Flexible PCB board is unfolded in CATIA.

5. A model of the FPCB is created and structured. It is ready for export and drafting creation

6. Flexible PCB is translated to ECAD via IDF file.

7. All electrical components are created and placed in ECAD
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8. All modifications are translated back to ECAD by IDF file.
- Component
o Placement along with
2 the Sheet Metal Part ¢ A
kel i & | unfold Flexible BoarQ
- - 1
Design of the FPCB Creation or Update o
outline in 3D using the Board with link

Generative Sheet Metal
Design @.
- &

6

Import into MCAD an
Refolding of data using
Bend from Flat

Export data under IDF
2.00r3.0

EDA routing and
generation of new idf
file

General Recommendation

The recommended methodology to create a flexible PCB part is to use Generative Sheet Metal Workbench.
Once the flexible PCB shape is done, this model is to be sent to an Electrical Engineer.

Based on Generative Sheet Metal Design, Circuit Board Design workbenches and automation tools, this
Flexible PCB workbench provides a way on how to populate a “Sheet Metal” part with electrical constraints
and how to make it “ready for any EDA system via the IDF (Intermediate Data Format) file.

To be able to create a “sheet metal feature” in the Flexible PCB workbench, the activation of the option “create a
geometrical set must be set to OFF.

Options E‘El

{f optons Genersl | Display | Part Document ‘
- DM Gereral ‘when Creating Part

- Wl Cisplay [[] Create an axis system

B Parameters and Measure [5]

[] Create a 30 work support
[ Display the *Mew Part™ dislog box

L% Devices and Virtual Reality
v-InFrastructure

-8 Product Structure Hybrid Design

-!Material Library [[] Enable hwbrid design inside part bodies and bodies
when created, locate wireframe and surface elements

I catalog Editor @ o

I Photo studio

[ Enable hybrid design For parameters and relations inside part bodies and bodies

% Real Time Rendering
Color On Import Management

B @«’_ . w'hen creating a new part, features created through copy paste as result with link
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Flexible PCB deliverables

The Flexible PCB deliverables are provided as an executable package including the following functions:

1. Constraint Area %

Creation of 3D zones to help the electronics engineer for the FPCB Layout: Where are the
zones for components? Where are the zones forbidden to components? Where are the bend
(flexible) areas?

2. Fold/Unfold Board _ﬁ

Flatten and fold a master sheet metal part, attached components and constraint areas.

3. Fold/Unfold Multiple Parts E

Flatten and fold current active sheet metal part and other sheet metal parts in the parent
product of current sheet metal product provided their current view is the same as the active
sheet metal part.

B
4. Component Placement

Attach a mechanical component to a flexible PCB. With this function, the attached
components will move along with the sheet metal model’s flattening and folding.

5. Generate CBD Part _@

Format the Sheet Metal model into a ready for export flattened board. The specification tree
structure allows an easy drafting generation.

6. Update CBD Part %6

Update the master sheet metal model and the formatted model. Both are fully associative
through the use of this function.

I0F
7. Export As IDF File

Generate an IDF files that can be read by any EDA tool.

8. Import In Context

Import an IDF file and place it at the same location as its flexible PCB master model.

5
9. Refold Flexible Board

Fold the constraint areas and components of the imported IDF file according to the master
flexible PCB part.
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These capabilities can be access through the use of a CATIA V5 workbench, available and accessible from
top menu Start/“Equipment and Systems”:

% | CATIA V5 - [Part1]

At

Eguipment, & Systems :
J  Dighal Process for Marafacturing  # . - i %)
< Machining Sengdstion , 1R Eectrcal Harness Disciplne 5

Erggnomics Dwsign & dnalysis v R Hvac Disciplne . 5
o Enovdedgevears 3 a Piti-C . B
p LPert % Ereliminary Layout ¥ »

1 Phone Contsxt.CATProduct RY Fiping Discplne . .

2 Flexible PCE Done. CATPart % Tubing Disciok . r;

3 IntersctiveBoard CATPart

4 Flexible PCB.CATPart Struchure Discipline b -

im.cﬁTPﬂ':ﬂ.ﬁt _"ﬂ -+ Flexiblea PCE

[
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Generation of Constraint Area

Constraint Area means the communication channel of the specifications between the electronics realm and
the mechanical realm. Through them, the mechanical engineering indicates where the areas which are
available or forbidden to electronic component placement are located.

Figure 1 is a picture of our starting point. We are working in “part” context, but assembly context is also
supported.

AU flex 3D
Flexible PCB £

xy plane .
':]'.CI.JL-!HE;‘ &*,}*F@: [‘L‘lud
_-: x plane

- - Axis Systems

J— et Metal P _
--ﬁ::- Flexible PCB Shape “Flexible PCB” toolbar

=~ Wall

v Flange 4

£~ Wall7
L. Cylindrical Bend.3
| - Cylindrical Bend.4

¥
.i Body .3

3 publication
ﬁ Axis System.1

Figure 1

The constraint area will be created and gathered into body “Constraint Area”. The function related to
constraint area translation identifies the body called “Constraint Area”, automatically. This body is created on
the fly the first time “constraint area function is launched.

Sketch in body “Constraint Area” or in any other Solid body or Geometrical Set, constraint area profiles in 3D
context.
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Constraint Areas Default Configurations

Constraint area default configurations are accessible through Tools/Options/Equipment & Systems/Flexible
PCB dialog.

Options ‘Elg‘

o=
{ Options Configurations ‘
General Default Configuration
Moy P -
EE Compatibility Constraint Area
P MCAD Mame EDA Mame Red | Green | Blue | Transparent | Height Limit Mudlfz
Parameters and Measure Component Area PLACE REGION 0 @ 7 Add
TR Davices and Virtual Reaity Keep OUt Area PLACE_KEEPOUT 255 0 0 127 0.4 e
Cover Layer Opening  YIA_KEEPOUT 255 0 0 127 0.05 _ Remove |
.Infrastructure Stiffener ROUTE_KEEPOUT 255 255 1} 127 o1 Import From File

Mechanical Design
' Shape
Analysis & Simulation

AEC Plant

[ Mult-Domain
Mathining Flex Area
@it Mockop [we_KEEPOUT |

= Equipment & Systems

*- 30 Electrical Cabling Discipline
30 Electrical Harness Discipline
3 HYAC Discipline
3§Piping Discipline
3§Tub\ng Discipline

E@ Structure Discipline

2 Flexible PCB
b&# i ik Prard Nician

b
pl i
.

@ oK | OCan(all

Configurations |

Default Configuration

ED# Mame Red | Green | Blue | Transparent | Height Limit Modifx I

PLACE REGIOM 0 add i

MCAD Mame

Companent Area

Default Configuration:

By default, there are 3 different types of constraint area configurations available:

Configurations |

Default Configuration

Constraint Area

MCAD Mamme ED& Name Transparent | Height Limit Modifz I
PLACE _REGION Add

Keep Cuk Area PLACE_KEEPCUT .

Cowver Layer Opening  VIA_KEEPQUT 255 127 0.05 ) REEE
Stiffener ROUTE_KEEPOUT 255 127 0.1 ImEDrt From File
[ Multi-Domain

Flex Area
|v18_KEEPOLIT -

Type 1:
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Configurations

Default Configuration

Constraint Area

MCAD MName EDA Mame Red | Green | Blue | Transparent | Height Limit Modifz I
Componenkt Area PLACE_REGICN = 27 \ add
Keep Ouk Area PLACE_KEEPOUT 255 0 1] 127 0.4
Cover Layer Opening  YIA_KEEPOUT 255 0 i} 127 0.05 Remave
Stiffener ROUTE_KEEPOUT 255 255 1] 127 0.1 ImEc-rt Fram File I
' Multi-Dornain
Flex Area
|w1a_KEEPOLIT |
Type 2:
Configurations
Default Configuration
Constraint Area
MCAD Mame EDA Mame Red | Green | Blue | Transparent | Height Limit Mocﬂ‘
R Eine ITE_QUITLINE add
Place Cutline PLACE_QUTLINE 0O u] 255 125 0.4
Gold_1 OTHER_CUTLINE 255 0 755175 0.4 _&]
via Keepout WIA_KEEPOUT 253 128 i} 125 0.4 II‘I‘IEDrt From File I
Place Keepout PLACE_KEEPOUT 255 O ] 125 0.4
Place Region PLACE_REGION 73 152 179 125 0.4
Route Keepout ROUTE_KEEPOUT 220 190 24 125 0.4
[ Multi-Domain
Flex Area
|w1a_KEEPOLIT |
Type 3:
Configurations |
Default Configuration
Conskraint Area
MCAD Mame EDA MName Green | Blue | Transparent | Height Limit Modin
PLACEREGION 0 @ z add
keep Out Area PLACE_KEEPOUT 255 0 u] 127 0.4
Cover Layer Opening  WIA_KEEPOUT 255 0 0 127 0.05 AE@:R

Stiffener ROUTE_KEEPOUT 255 255

o
—
M3
-
o
—

Irnpart Fromm File

Constraint Area:

e List of available constraint areas
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Modify:

Modify Constraint Area ! @

MCAD Mame
ED Mame

Color

Transparent

Height: Lirmit

| Route Cutline:

|RoUTE_oUTLINE ~|

[ — -
iz

[0.4

@ Ok I GCanceIl

Modify a selected constraint area type

Add Constraint Area \ @

Add:

MCAD Mame |ty Mew Constraink Area

EDA Name  [y1p kEEPOUT ~|
Sk | I ~ |
Transparent; BID
: .
i,

Height Limit |71

@ oK I GCanceIl

Add a new constraint area type

Remove:

Remoye Co

nstraint Area

| : Are wou sure you want ko remove this Constraint Area from the list?
-

Remove the selected constraint area type

Import from file:

File Selection

&

My Recent
Documents

Laak in: | I graphic

~| & ® e E-

FPaConfiguration. kxk
FPOCanfigurationWithOTHER_OUTLINE. kxt
FPa5tandardConfigur ation, bxt

I” Open as read-only

[ Shaw Preview

ky Computer
™ File: hame: | j Open |
My Metwork  Files of type: | Tent files ~| Cancel
Places

Import constraint areas definition from an existing file
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Multi Domain:

Specific configurations files defined prior to Delivery 7 can be imported.

Here is a sample of the format of the text file to be used:

B FP8ConfigurationWithOTHER_OUTLINE. ixt - Notepad Mi=1E3
File Edit Faormak  Wiew Help

Component Area, PLACE_REGION, O,0,255,127,0.4 mm
Keep OuUt Area, PLACE_KEEPOUT, 2535,0,0,127,0.4 mm

Cover Layer opening,vIA_KEEPOUT,Z255,0,0,127,0.05 mm
stiffener, ROUTE_KEEPOUT, 255, 255,0,127,0.1 mm
other,OTHER_QUTLIME, 255,255, 0,127, 0.1 mm

[ Multi-Domain

Flex Area

|v1A_KEEPOLIT ~|

Option of allowing multi-domains sketches for constraint area

Pulti-Dronnain
Flex Area I
VIA_KEEPOUT -
Flex Area: | =l

There are 7 types of constraint area that could be used for flexible areas when generating CBD board:

VIA_KEEPOUT
PLACE_KEEPOUT
PLACE_REGION
ROUTE_KEEPOUT
ROUTE_OUTLINE
PLACE_OUTLINE

OTHER_OUTLINE
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Component Area Generation

The creation of any of them follows the same procedure. Here is an explanation for
Component Area.

Flexible PCB

1. Select Function “Component Area” in toolbar “Flexible PCB*
2. Select inputs required to create this area

N U1 flex 3D Hexible PCB [%
= xy plane &ﬁ,.‘: 9. L &
= yZ plane

Constraint Area

Constraink Types
[companent area PLACE_REGION

Parameter.1

Wall 1
— Flange 4
== Wall.5
i Cylindrical Bend.2

&' Hem.5

# wall On Edge.1
Cylindrical Bend.4

africal Se Constraint Height
Sketch.13

Sketch.14

3. If necessary, set another area’s limit and press OK

A body for the Constraint Area’s 3D shape in the folded view and unfolded configuration is created.

AN UI flex 3D ——
‘-"j"xy plane 7 9 *'.‘: & 0. u e
w1 yz plane
= 7x plane
ﬁ Sheet Metal Parameter.1
3 Flexible PCB Shape

‘l'hﬁ, Geometrical Set.2
‘“1., Constraint Area \
- & Component Area PLACE_REGION

(& Height
Fi Sketch.14
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All the constraint areas are gathered automatically in the body “Constraint Area”.
After all constraint areas creation, the Constraint Area body will gather all constraint areas definition.

-‘Ul flex 30

xy plane Flexible PCB

i &*}9@7@@

2x plane

f’r, st Metal Parameter, 1
f -{¢ Flexible PCB Shape
:v: X Area
J- EMKeep Out Area PLACE_KEEPOUT
JI ~ f‘iiwon it Area PLACE |
&> CP Keep Out Area PLACE
J 'Li.' eep Out Area PLACE
Jl‘ S Keep Out Area PLACE
e C; Keep Out Area PLACE KEEPOU
3= B Keep Out Area PLACE_KEEPOU
= CM Keep Out Area PLACE_KEEPOUT
> C9 Keep Out Area PLACE K
&= B9 Keep Out Area PLACE
'r‘i‘r—’ ) Out Area PLACE_KEEPOUT
= CP Keep Out Area PLACE_KEEPOUT
=Ry eep Out Area PLACE_KEEPO
= CW Keep Out Area PLACE _KEEPOU
= T Keep Out Ares PLACE_KEEPOU
-f‘l-w— Wt Area PLACE_KEEPOU
‘r‘i'-—-—’»‘ wut Area PLACE_KEEPOUT
‘ﬁ eep Out Area PLACE_KEEPOU
¢3%= CP Keep Out Area PLACE_KEEPOU
= 9 Keep Out Area PLACE £
"‘i'r p Out Ares PLACE_KEER
‘r(ir-’f" Out Area PLACE_KEEPOU
Component Area PLACE_REGION
Component Area PLACE_REGION
Component Area PLACE_REGION
-omponent Area PLACE_REGION
Component Area PLACE_REGION
Component Area PLACE_REGION
Component Area PLACE _REGION
omponent Area PLACE_REGION
Stiffener ROUTE_KEEPOUT
Stiffener ROUTE_KEEPOUT
Stiffener ROUTE_KEEPOU
-f"i tiffener ROUTE_KEEPOU

)
|
|
|
)
|
)
|
)\
I3
|
)
|
)
)
|
s
e
L
L
L
il
15
1 -
)
I
1
i
1
X

The selected sketch must lie within the flexible PCB’s outline
Selection of isolated sketches is forbidden
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Creation of constraint areas with holes

Selection of closed profile sketches with holes allowed if the multi-domain option is set in the configuration:

[ Multi-Domain

Flex Area

|v1A_KEEPOLIT ~|

Multi Domain:

By default, only configuration Type 2 does come with this option selected.

Flewibile pCR [

R W RN

This constraint area contains holes.

For all types of constraint, IDF format supports closed enclosure with holes. Those internal contours must not
have a contact with the outer outline.

O O O

\_ NOT SUPPORTED because of hole in contact
: with enclosure and profile outside enclosure

Supported constraint area
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Placing Standard Component with Axis
Systems

1. Create an Axis System in the Sheet Metal master part

This axis system corresponds to the location of the standard part to be instantiated later. XY plane is the
base plane and Z axis define the vertical direction.

M Electronic Assembly
-‘jfﬁ UI flex 30 (UI flex 3D.1)

Axis Systems
Sheet Metal Parameter .1
Flexible PCB Shape

J‘ =’ Geometrical Set.2 .
'L & Constraint Area _AXIS Svystem

-Applications

The Axis System Origin must lie within a face
of the Sheet Metal part, otherwise it cannot be
unfolded

2. Instantiate the standard component at the assembly level or into a sub assembly

Iech‘onic Assembly
ff‘ UI flex 3D (U flex 3D.1)
-2 UI flex 3D

— 1 . .
FLILTTICacin iy

_H‘ TS A0S SO TOs T Ao 1
| ‘if_-';- T LT T L 1'\.1"! [ L L L v s -J.!

Applications

The standard component must
have a local axis system. This
system is used internally to
attach the part to the Sheet Metal
Part.
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Everything is ready for component placement on the Sheet Metal Master part

3. Activate the Sheet Metal Master Part. If necessary, switch into folded view using Function
“Fold/Unfold Board”

.f‘ Electronic Assembly

MU flex 3D (UI flex 3D.1) Sp—

=i 50 LA

“publications
I_" qﬁ 87267-0850 (87267-0850.1)

Applications
The attachment of the standard component is done at
the sheet metal part level

4. Select Function “Component Placement” in toolbar “Flexible PCB”

5. Select the Axis system defined in the Sheet Metal master Part. This Axis system is the location of
the Standard Component in the flexible PCB part (folded view), and XY plane of Flex PCB axis
system must lie within a SMD face.

6. Select the standard Component. (If no component is selected, then creation of the moving axis
without automatic assembly constraint)

7. If there is a published axis system in component, it will be display in the command panel or use
have to select a axis system from component part

I‘Elecb'onic Assembly S———
exinie

AU flex 3D (UI flex 3D.1 - '
( o~ T e

' '*3" UI flex 3D ‘ Selection:[Axis System. 1
w Z7 Component
P ;
P= Xy plane Selection: [87267-0850 |
{¥z plane . Axis

[ Show Axis
¢ zx plane

*% ) Axis Systems

\

2;" Sheet Metal Parameter.1
*>-2F Flexible PCB Shape
=8’ Geometrical Set.2
%k Constraint Area
- M §7267-0850 (87267-0850.1)

Applications

8. Select OK

A group is created in the sheet metal master part. This group is linked to the axis system.1.
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This group behaves like a “moving axis”, it follows the fold or unfold of the sheet metal part.

An assembly constraint, Coincidence “Axis to Axis” is created between the Standard Part Axis system and
the Sheet Metal part “moving axis”. This coincidence can be modified manually with any other assembly
constraints such as offsets.

N Electronic Assembly

‘f‘,Ul flex 3D (UI flex 3D.1) Flexible PCB [£3)

- flex 30 R TN L)

xy plane
yz plane
=
==7x plane
> ) Axis Systems
8 Sheet Metal Parameter .1
Flexible PCB Shape
"-"‘i Geomelrical Set.2

) Constraint Area . .
L7 : 2 5 Movina Axis Group
=20 Moving Axis of Axis System.1 {

* Moving Axis of Axis System.1
S5 Axis System. 1
**Publications
&= {!S'I?()/-OSSO (87267-0850.1)
-] Constraints
‘[ L < Coincidence.1 (UI flex 3D.1,87267-0850.1)

I TR
FOULGOUNS

Bl pub-Axis System.1_1 Axis to Axis Coincidence

Applications

Therefore the standard component can follow the switch folded or unfolded when done with the function
“Fold/Unfold board”

Flexible PCB

Folded view
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Placing Standard Component with
import from external part file

DASSAULT
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1. Activate Flexible PCB Sheet Metal Part. If necessary, switch into folded view using Function

“Fold/Unfold Board”

2. Select “Component Placement” function

3. Choose Axis system created in the Sheet Metal Part. This Axis system is the location of the
Standard Component in the flexible PCB part (folded view), and XY plane of Flex PCB axis

system must lie within a SMD face.

4. In order to get a component from an external part file, select the ._I button in Component

Placement window

File Selection

Look in: IE‘ Electical Components j - EF '
Lé Bl|74A008_S01C, CATPart &l|oa-130411-001,CATPart
4 8l 74FB03_S0IC. CATPart SPALI6R4_PLCC.CATPart
My Recent  @ilicn snnznd caTo Blres123.CATPart
Documents | SWITCH_SMDSWITCH, CATPart
@ |57 3532-0620.CATPar
Bl 57332-0820,CATPart
Desktop | Be7aai-0617.CaTPart

&l|=7351-0818.CATPart
Bl ACT08 5014, CATPart
Bl|cap123.CaTPart

&l cap7ae.CATPart

Component Placement |E| |z|

— AxisfSketch
f'l Bl cap2234.CATPart
= [ seleckion @DIODE.CATPart
—Compaonent My Computer &l 0a-120020-015. CATPart
Selection: Mo selection | _
Axis Mo selectian .g File name: fi [=] gpen |
: Iy Metwork .
L] shaw fus laees  Files of ype: | CATPart fles x| Cancel |
- [~ Open as read-only
[~ I |
n [ Show Preview A

5. Choose and select the component to be placed
6. Display the published axis system of the component in the panel.
7. Press OK button

8. The component is inserted in the top product and placed on the sheet metal
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Placing Standard Component with
Input sketch

1. Create a sketch in the Sheet Metal master part or use the profile of a constraint area

This sketch corresponds to the location of the standard part to be instantiated. It can be a profile already used
for a Component placement constraint area. The standard part local axis system will be centered on the
barycenter of the sketch with Z axis orthogonal to the sheet metal face.

N Electronic Assembly
-f‘ UI flex 3D (U1 flex 3D.1)
-3 flex 30 S Flexible PLB ®

= xy plane > & * .ﬁ: e @." H E @

= yz plane

s 7y plane

e
= Axis System.1

¢4 Sheet Metal Parameter.1

Input Sketch

“*Publications

Applications

2. Instantiate the standard component at the assembly level

M Electronic Assembly
-*ffﬁ UI flex 3D (UI flex 3D.1)
-2 UI flex 3D

-Publications

P:--ﬂ,ﬁ 87267-0850 (87267-0850.1) [
“applications
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3. Activate the Sheet Metal Master Part

M Electronic Assembly
--::lﬁm flex 3D (UI flex 3D.1)
*- U flex 3D

I
S*Publications

Flexible PCB

=35 M 87267-0850 (87267-0850.1)

L

Applications

4. Select Function « Component Placement » in toolbar “Flexible PCB”
5. Select the Axis system defined in the Sheet Metal master Part

6. Select the standard Component

N Electronic Assembly
-'»EUI flex 3D (UI flex 3D.1)

Flexible PCB 53]

W When the Axis of the standard

NI flex 30

xy plane

yz plane

part is not published, it must be

: AxisjSketch
=i zx plane wm:é—a—a—sg— selected by hand by the end user
)~ Axis Systems Component
~ EE Selection:[87267-0850 |

== Axis System.1 Aods

‘Q_/ﬁ:sheet Metal Parameter.1 (] show Axis Option to hide axis created

*-£F Flexible PCB Shape
| = :
-2 Geometrical Set.2

ot s
~%% Constraint Area

“*Publications

[@ ok | @cancell

- M 87267-0850 (87267-0850.1)

LApplications

7. Select OK

by the command

A group is created in the sheet metal master part. This group is linked to the input sketch.
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Switch to Unfold View

Fold/Unfold

Flexible PCB

Fold/Unfold Board

1. Select function “Fold/Unfold” in “Flexible PCB” toolbar to flatten the flexible PCB part.

[ It will reposition the attached electrical component along with the sheet metal master part as well ]

N Electronic Assembly
MUl flex 3D (UI flex 3D.1) Unfolded view

‘-"3*‘[ flex 3D

7 xy plane

= yz plane
= 7x plane
- )~ Axis Systems
“-25 Axis System.1
é" Sheet Metal Parameter .1
:%-2F Flexible PCB Shape

onstraint Area
- Moving Axis of Axis System.1
£*Publications
-t a 87267-0850 (87267-0850.1)
|

$*Publications

L

nstraints

Applications
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We can start the procedure to have this flexible PCB Part ready for export to any EDA System through IDF
format. A new part is generated to that purpose: “InteractiveBoard.CATPart”. This part is associative with the
sheet metal based master Flexible PCB CATPart.

Fold/Unfold Multiple parts

Fold/unfold of each sheet metal(SM) part in an assembly of SM parts is a tedious job.

So, we can use Fold/Unfold Multiple parts as shown below.

Flexible PCB

This command does the work of Flattening and folding current active sheet metal part and other sheet metal
parts in the parent product of current sheet metal product provided their current view is the same as the
active sheet metal part. Using the new command the user doesn’t have to fold/unfold each part individually.
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Generation of the Flexible PCB Part

The creation of the flexible PCB Part must be done in the unfolded view. Make sure you area in this view
otherwise a warning panel will remind you.

Generation of the flexible PCB outline (Main Board)

Flexible PCB

EXEr.

1. Select Generate CBD Part function in toolbar “Flexible PCB”

2. Select Tab Main Board

N Electronic Assembly Flexible PCB 3]

—‘Pw flex 3D (Ul flex 30.1) FEEEpnyres
-$¥[flex 30

= Xy plane

; ¥z plane

i zx plane

- )~ Axis Systems Main Board tab

-2 Axis System.1
ﬁ Sheet Metal Parameter.1

Constraint Area
% Moving Axis of Axis System.1
S*+Publications
M 57267-0850 (87267-0850.1)

3~ [8] Constraints

=Publications
Applications

3. Choose the Top of the Board by selecting any face on it

By default, the thickness of the Flexible PCB in the panel is equal to the Sheet Metal Part’s thickness. It
can be modified.
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Selection of the flexible areas

4. Select Tab Flex Area

5. Multi Select the faces of the area that are bent in the unfolded view of the master CATPart

Generate CBD Part

Main Board | Flex Areas |

Selected Bent Area

Flange. 4.55\Face
Flange. 4.55\Face
Cylindrical Bend. 2. 65\Face

Remave Al
|—Flex Area Thickness |

[t mm |

II @ oK I OCancell

6. For a bent area which does not correspond to an entire face of the sheet metal model, it can be done
through a sketch created in the flat view. This sketch can then be selected in the same Flex Area
Tab.
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This sketch represents a bent
zone of the flex PCB. This zone
does not correspond to an entire
Sheet Metal part face

Generate CBD

Main Board | Flex Areas
|—Selected Items

Flange . 4.55\Face
Flange . 4.55\Face
Cylindrical Bend. 2.65\Face
Sketch.52

Remove Al
|—Flex Area Thickness |

[trm |

@ oK I a‘CanceII

7. The default thickness is set to Imm and can be modified

8. Select OK to validate selection

Flexible PCB Design — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES

© 2010 DASSAULT SYSTEMES - All Rights Reserved

24




[3]CATIA V5

2at_ Ele Edt Vew [wet Jods Wndow teb
[JProduct
r‘ S Flexible PCB
&= 'o‘, InteractiveBoard (InteractiveBoard.1)
+-M87267-0850 (87267-0850.1)
‘Applications

[%] Etectronic Assembly with Component Placement Done.CATProduct

___“‘ Electronic Assembly
- PUI flex 3D (UI flex 3D.1)
- N[0T flex 30

xy plane
yz plane
= zx plane
Axis Systems
set Metal Parameter .1
«= Flexible PCB Shape
o+ "ﬁ, Geometrical Set.2
Constraint Area
Moving Axis of Axis System.1
=727 INTERNAL_GEOMETRY
= =publications

=M 57267-0850 (87267-0850.1)

NGRS, B9 @ 6o B4 2EenqQsB008E 3 248 @ 2L088

Select an cbject or 8 command

A new product has been created, with a CATIA Circuit Board Design (CBD) part (the Flexible PCB part).
This part is made of the flatten shape of the Flexible board, the Constraint and Flexible areas defined.
The product does contain also the electrical components that have been positioned earlier.
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Generation of the Flexible PCB Part

The Flexible PCB part is generated. It contains a Geometrical set External references” with the planes
corresponding to the flexible PCB’s top and bottom faces of the flexible PCB and the link to all the sheet
metal part features relevant to create a link. This part is linked to the master CATPart.

M Product?
"?“.- InteractiveBoard (InteractiveBoard.1)

It
‘ 7y plane Main Board Specifications

ﬁf PartBody
J‘ Pad.1

ternal References

i Flex Area VIA_KEEPOUT
-£] pad.2 Flex Areas

-J Pad.3

All the

,;. Component Area PLACE_REGION Constralnt
'I' # Stiffener ROUTE_KEEPOUT Areas
Ji:.‘ ¥ Stiffener OTHER_OUTLINE
-2 Pad.40
-] Pad.4l
M 57267-0850 (87267-0850.1)
l—Appllcatlons

Keep Out Area PLACE_KEEPOUT

Bent areas are created in InteractiveBoard.CATPart as VIA_KEEPOUT in a body called “Flexible Area
VIA_KEEPOUT".

This can be changed by modifying the constraint area configuration.

[ Mulki-Domain

Flex Area

|via_kEEPOUT | I

Flex Area:

There are 7 types of constraint area that could be used for flexible areas when generating CBD board (see
Constraint areas default configurations — page 7).
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Update of the Flexible PCB Part

When modifications have occurred in the sheet metal part, the flexible PCB Part must be updated. Let us add
some flexible area to the flexible PCB.

1. Select function “Update CBD Part”

Flexible PCB

e

The features already selected and set parameters are retrieved automatically.

Update CBD Part Update CBD Part

Main Board | Flex Areas | Main Board | Flex Areas |
Top Face Selected Ikems
|'all. 1,5\ Face Flange . 4.55\Face
e Flange . 4.55\Face
Cylindrical Bend. 2.65\Face
|02 mm Sketch.52
Remove Al l
Flex Area Thickness
|1 mrm
@ ok & Cancel I @ oK I & Cancel I

2. Select the flexible Area to add in the flex area index

-lectronic Assembly gbdmcw Part
-f UI flex 3D (UI flex 3D.1) =

ManBoard | Flex Areas |
AT E R o ® Selected Items Added Features
2 x . C 3l Bend.2.65
“= xy plane &3)‘9@;[{&“@ ?"ﬁ;ﬁm”::e
D ic 4. 08

#%yz plane Cylindrical Bend. 4.13%Face

B Cylindrical Bend.4.13%\Face

o Cylindrical Bend.4.139\Face

% zx plane Cylindrical Bend. 4.13%\Face

S Cylindrical Bend. 4.1 e

=/~ Axis Systems Cyii'\dv:ol m.-w.:a?;s:e

o Cylindrical Bend, 4.139Face

A Sheet Metal Parameter .1 Remove Al
Flex Area Thickness

| 1 mm

9 ok | Scumal|

INTERNAL_GEOMETRY
¢*publications :
o3 §7267-0850 (87267-0850.1)
"> Constraints

s ~Publications

I—Appli(ations
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For any modification of the Sheet Metal Master Part, addition or deletion of constraint area, walls and bends, the
function “update CBD Board” must be used to update the flexible PCB Part

3. Select OK

The Flexible PCB Part is then updated

£ roduc:tz

-ﬁf‘ InteractiveBoard (InteractiveBoard.1)

"ﬁi PartBody
'I' " External References
'I'-ﬁ-‘; Flex Area YIA_KEEPOUT
'ﬁ-"‘; Keep Out Area PLACE_KEEPOUT
-ﬁ-‘; Component Area PLACE_REGION
- i:%: Stiffener ROUTE_KEEPOUT
"I"' ;E: Stiffener OTHER _OUTLINE
'ﬁ’gﬁ 87267-0850 (87267-0850.1)
Applications

r‘_“Generate CBD Part” function supports flexible PCBs whose flat representation lies on top of a basic plane (XY,
YZ or XZ) or a plane which is an offset of a basic plane

k

When deleting a Sheet Metal Feature, Update Board is not supported. The geometrical set “internal geometry”
must be deleted and recreated using function “Generate CBD Part”

k
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Export IDF File
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1. Select Function « Export As IDF file » in toolbar “Flexible PCB”
a. Please note that if the current part is not an Interactive board then the ‘Export as IDF

File’ will be disabled.

2. Set up relevant option for the IDF

N Product2

Ig

v E InteractiveBoard (InteractiveBoard.1)

o

J. “ .
“>-3E Flex Area VIA_KEEPOUT N
~

J

'L"i;'o. Component Area PLACE_REGION
+
“-3% stiffener ROUTE_KEEPOUT

J

- 'Z:Stiﬁener OTHER _OUTLINE
] ‘3& 87267-0850 (87267-0850.1)

L

Applications

25" Keep Out Area PLACE_KEEPOUT

8 [1oF (o) | [E:\Figh Tech Industry HT 2009\8PAVFPS - Fle .. ]
[Juse a csv file [ |
Units : |MM v | 1df version : [ 3.0 v | Decimal Symbol : | ~

@ oK l OCencd'

.Iidf: the general format extension

You can choose between:

.bdf: the Allegro specific IDF extension

ﬁu can choose between three extensions for the IDF type:

.brd: the Mentor Graphics specific IDF extension

two unit systems: MM: millimeters, THOU: 1/1000 of inch
two IDF versions: IDF 2.0, IDF 3.0
And two decimal symbols: point (.) or comma (,)
Qr other options, please refer to the CATIA Circuit Board Design User documentation

)
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3. Click OK to perform the export. An Information message is displayed:
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Import IDF in Context of Master
Flexible CBD Part

1. Open Assembly containing original master Flexible CBD Part

2. Activate master Flexible CBD Part

Flexible PCB

4. Select “Import in Context” function
5. Select idf files, lib files and if necessary standard component detailed catalog

The .idf file contains the location of the components in the circuit board assembly.

You can also use a library and/or a catalog to get a better geometry of the components:
e the .lib file contains the 2D footprint geometry of the components
e the .catalog contains the 3D (exact) geometry of the components.

However, none of these two files are mandatory.

You can choose between several alternatives:
e Open alibrary only: the 3D geometry is extruded from the 2D geometry
e Open a library and use a catalog.
e Open no library and no catalog, the component has no associated geometry.

The light shows, according to a color code:

e if the file is mandatory, the light is red I@"
i, |

. . . o o
o if the file is optional, the light is yellow 3

e if your selection is valid, the light turns green. ‘%’
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Circuit Board Design

Status

o |

100%
Selected files

B 1o

|E:\High Tech Induskry\HT 2009iBPAIFPS -F . ., I J
;%E Library |E:'|,High Tech Industryw\HT ZOOSBPAIFPI -F I
% Zatalog

| E:\High Tech Industry{HT 2009\EPALFPS - | |

[ Catalog in readpwrite mode

[ associate a csv file to catalog |

Holes options

) Draw only
@ Drill al

) Custom
O

O |
O

| | =
/0 Ok ] Ia(:ancell

6. Launch the import ==

7. Close the imported assembly view, the imported structure is a subassembly of the flexible CBD Part’s
root product and located at the same position in flat view

A new subassembly is created in the master flexible part assembly, representing the idf file import. It is
located at the same place as the master flexible part.
N Electronic Assembly
- U] flex 3D (UI flex 3D.1) Hesdbie PCB
"‘“387267 0850 (87267-0850.1) T
-"'n‘ From FDA (From FDA 1)
» InteractiveBoard (BOARD)
BA 87267-0850 (87267-0850. l)
:: ‘,llvcu (lV( 12.1) .
ALVC12 (LVC12.3) _ .
= =M pK16 (BK16.1) — i )
ABK16 (BK16.2)
pABK16 (BK16.3)
- M BK16 (BK16.4)
NBK16 (BK16.7)
pABK16 (BK16.5)
>~ Constraints

~Publications

ﬁ Pub-Axis System.2_4
Applications

User should never refer to any elements in "Imported flexible PCB idf" set because the features under this set
will be updated by FP9 code.

Flexible PCB Design — User Guide — v5.8

Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
© 2010 DASSAULT SYSTEMES - All Rights Reserved

32




Refold Flexible Board

Flexible PCB

8. Select “Refold” function

9. Select the imported subassembly and click OK

Refold Flexible Board

Status
0%] 100%

 Selection|
[ Do not Fold first file in subassy(board)
[ Launch duplicated components detection

.

A special geometrical set is created with two subsets containing the moving axis for the components and
the constraints area.

& Cancel

"‘l lectronic Assembly
f Hexible PCB )

-me flex 3D (UI flex 3D.1) —
- [T flex 30 _— _Oaf'ﬂ - | @33

o xy plane

== yz plane

= Zx plane »
Axis Systems -

Sheet Metal Parameter .1

- : “Constraint Area
- Moving Axis of Axis System.1
1 INTERNAL_GEOMETRY

=13 Moving Axis of Axis System.1

- Imported flexible PCB idf \ 1

_ﬂi Constraint Area
a4 "3 Moving Axis
'l"' .: I Moving Axis From Unfold to Fold of Axis System.6
¥ Moving Axis From Unfold to Fold of Axis System.9
#1 Moving Axis From Unfold to Fold of Axis System.12
#1 Moving Axis From Unfold to Fold of Axis System.15
W Moving Axis From Unfold to Fold of Axis System.18
¥ Moving Axis From Unfold to Fold of Axis System.21
# Moving Axis From Unfold to Fold of Axis System.24
Moving Axis From Unfold to Fold of Axis System.27
Moving Axis From Unfold to Fold of Axis System.30
¥ Moving Axis From Unfold to Fold of Axis System.33
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At the end of the procedure all the imported components and constraint area are attached to the master

flexible PCB. The function “Fold/Unfold Board” impacts the position of the imported components and
constraint area.

Flexible PCB

In case where you want to refold only specific components, please follow the following steps:
1. Create a product that aggregates all components which will be refolded with sheet metal.
2. Switch the sheet metal to flat model if necessary

3. Move all components onto sheet metal
a. The default axis or the published position axis must be laid on sheet metal

4. Launch the command “Refold Flexible board”
5. Select the product that aggregates the components
6. Press OK button

7. The components are placed on the sheet metal.
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Between the transitions from MCAD and ECAD there is a possibility that same components are re-
imported. This might lead to duplication of components.

Driginal components in the FPCB assembly

Duplicated components in the imported IDF

So, if there are any duplicated components they will be displayed in the window below after checking on
the “Launch duplicated components detection”

Refold Flexible Board

Status

PX

0%]
Imported Assembly

Selection:|Flex PCB from EDA. 1

b

[J Launch g ated comgnents detection I

100%

Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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Duplicated Components Detection

WITCH.1)
WITCH.3)

_Gose |

The panel shows the list of duplicate components in three tab pages:

e Duplicated: For components at same position in both original Flexible PCB design and imported
IDF product

e Moved: For components which are at different position in original Flexible PCB design and
imported IDF product

e Deleted: For components which are present in the Original component but not in the imported
IDF product

Also, the Duplicated and Moved tab page has two buttons for removing the duplicated components.

e Remove Original Component: To remove the selected list from the Flexible PCB design
e Remove From Imported IDF: To remove the selected list from the IDF product.

The Deleted tab page has only one button “Remove Original Component”.
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Help About- Flexible PCB

1. Click on Help in the Menu bar.

n Stark  SmarTeam File  Edit  Wew  Imsert  Tools  Analvze Window | Help

2. Now click on About 3D Tribon Importer.

CATIA Y5 Help Fi

CATIA Lser Campanion

Conkents, Index and Search

[52 what's This? Shift+F1

n Lser Galaxy

About CATIA WS

About Flexible PCB

%]

About Flexible PCB

BPA Information
BPA Title: Flexible PCB Design

Product: FP9
Delivery 8 for VSR205P4
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New in CATIA Flexible PCB Design
(FP9) - v5.7

e Generic Tool Options Management

e Constraint Areas Default Configurations

e Flexible PCB Integration with Zuken Board Interchanger
o Include components when generating CBD board

= Addition to the existing command, which supports only Board and Constraint
Areas

o Refold Bl board
= Provide Flexible capability to the model created by Zuken’s Bl

e Help About- Flexible PCB
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New in CATIA Flexible PCB Design
(FP9) - v5.8

e Remove Duplicated Components:

o Address the duplicated components by giving the user the capability to remove
the duplicated components at the end of the ‘Refold Flexible Board’ Command.

e To enable the ‘Export as IDF File’ only when the active object is an Interactive Board
otherwise it should be disabled.

e Flatten and fold current active sheet metal part and other sheet metal parts in the parent
product of current sheet metal product provided their current view is the same as the
active sheet metal part.
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