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Overview
* Flex « Embedded Components
— Cross Section — Advantages
— Layer Definition — Cross Section
— Zones — Attachment Method
— Bend Area — Rules Setup
— Interlayer Checks — Analysis Modes
— Contour Routing — Additional Layers
— Visualization — Part Properties
— Cross Hatch Shapes — Placement —
— Outlook — Dual Sided Components

— Manufacturing
— Documentation
— 3D Visualization

« Combination Flex and
Embedded Components
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Personal Introduction

Holger Schroter
« Studies: Communications Engineering at TU Braunschweig

» Distance control radar at TU Braunschweig

* Development and project management for VCO and frequency
synthesizer at Tyco Electronics

* Development of memory modules at Qimonda (Infineon) —
 PCB Design Flow und Methodology at Intel
 Application Engineer at FlowCAD
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Flexible PCB — Design
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Flexible PCB — Overview

* Flex
— Permanent flexible
— Based on polyimide
— In most cases a PCB is build in a package twisted or folded
— Can be used for static as well as dynamic applications

’ e, » Semi-flex
@%&Z@ — Limited number of bending cycles, bending radius
< — Based on FR4 ;
— Cost efficient ,Flex to Install” solution —
* Rigid-flex

— PCBs with flexible and rigid areas

— Combination of polyimide and FR4

— Connection of rigid PCB without cable and connectors
— Advantages in costs and signal integrity
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Cross Section |

« Multi Stackups mode to be enabled under “View”

£ Cross Section Editor (Multi Stackups mode) — |EI |i|

Export Import Edit View Fiters cadence
All stackups | Primary | Flex Main | Flex Stiffened | + | E
. Types . =
Objects Thickness Material Primary [ Flex Main | ¢ I_:Iex Add Stackup E =
Layer tiffened E = =
# Name mm & v! 5!
* * * * * * * * * E E E
Surface ¥ ¥ ¥ Surface
COVER_TOP Mask 0.1 Polyimide r 4 o3 COVER TOP Mask _
ADHESIVE_TOP Mask 0.025 Adhesive Epoxy r 4 o3 ADI{E‘.S;V’E. TOP Mask _
SOLDERMASK_TOP Mask 0.02 Soldermask v [ r . _
1 jToP Conductor 0.03 Copper ~ - r 2 igini?::ii;’iip Hask |
Dielectric 0.2 Polyimide o3 r r ) )
2 | |LAYER 1 Conductor __ |0.02 Copper [ r r pietectric I
Dielectric 0.2 Fra [ r r 2 1aver 1 conductor [N
3 ] LAYER 2 Conductor __|0.02 Copper ~ r r ieslzniic [ ]
Dielectric 0.5 Frd v T r 3 IAYER 2 Conductor - 6
4 [LAYER 3 Conductor 0.02 Copper ¥ r r IRELTELLT
Dielectric 02 Fr4 [ r r 4 IAYER 3 Conducter [N I
5 |[LAYER 4 Conductor 0.02 Copper 4 ~ o4 Dielectric ]
Dielectric 0.2 Polyimide o3 ~ o3 5  LAYER 4 Conductor ]
6 §BOTTOM Conductor 0.02 Copper I r r Dielectric ]
SOLDERMASK_BOTTOM || Mask 0.02 Soldermask P r r 6  BOTIOM Conductor |
ADHESIVE_BOTTOM Mask 0.025 Adhesive Epoxy r ~ ~ SOLDERMASK_BOTTOM Has_
COVER_BOTTOM Mask 0.1 Polyimide r ¥ ~ ADHESTVE_soTTOM vask [
| | STIFENER Mask 5 Aluminum r r v CGVT.R_BOEIOH Mask _
- vt e
Surface
AddlLayer Fair Abowve

= Add Layer Pair Bl
1

setup | Unused pads suppression Refresh materials
Add Layer Above
Add Layer Below B M
1.43 mm

L Rename..
Remave Layer
Edit mask layer order...
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Cross Section I

* Primary Stackup

£ Cross Section Editor (Multi Stackups mode) ﬂil
Export Import Edit View Fiters cadence
All stackups Primary | Flex Main | Flex Stiffened | + | !
Ohjects Types == Thi:::(rlleas == Physical == %
. alue .
3 Name Layer Layer Function mm Layer ID Material o
* * * * * * * Surface
EiriEaioe SCLDERMASE_TOP Mask
SOLDERMASK_TOP Mask Solder Mask 0.02 Soldermask 1 TOP Conductor e
1 B§TOP Conductor Conductor 0.03 1 Copper Maloctrse
Dielectric Dielectric 0.2 Polyimide
2 | [LAYER 1 Conductor Conductor 0.02 2 Copper 2 LAYER 1 Conductor
Dielectric Dielectric 0.2 Fr4 Dielectric
3 | |[LAYER_ 2 Conductor Conductor 0.02 3 Copper 5 LAYFR 2 Conductor
Dielectric Dielectric 0.5 Frd Diezectric
4 PBLAYER 3 Conductor Conductor 0.02 4 Copper
Dielectric Dielectric 0.2 Fr-4 E =
5 | |LAYER_4 Conductor Conductor 0.02 5 Copper Dielectric
Dielectric Dielectric 0.2 Polyimide 5 LAYER 4 Conductor
& §BOTTOM Conductor Conductor 0.02 G Copper . I ,
SOLDERMASK_BOTTOM Mask Solder Mask 0.02 Soldermask bislsctric
Surface & BOTTOM Conductor
SOLDERMASE_BOTTOCM Mask
Surface
4| »

FlowCAD
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Cross Section Il

£ Cross Section Editor (Multi Stackups mode) ;Iglil

) Flex Ma|n Export Import Edit View Fiters cadence

All stackups | Primary Flex Main | Flex Stiffened I + |

=
Objects Types == Thickness => Physical >> g
Layer Layer Function Walhe Layer ID Material .‘x:l
# Name mm 2
B B B - - B - =
Surface Surface
COVER_TOP Mask Dielectric Coverlay 0.1 Polyimide COVER TOP Mask
ADHESIVE_TOP Mask Dielectric Adhesive 0.025 Adhesive Epoxy -
5 | |LAYER 4 Conductor Conductor 0.02 5 Copper RDHESIVE TOP Mask
Dielectric Dielectric 0.2 Polyimide 5 LAYER 4 Conductor
ADHESIVE_BOTTOM Mask Dielectric Coverlay 0.025 Adhesive Epoxy Tfallezerids
COVER_BOTTOM Mask Dielectric Coverlay 0.1 Polyimide
Surface ADHESIVE BOTTOM Mask
COVER_BOTTOM Mask
Surface
4 3
8
o —
Export Import Edit View Fiters cadence
* Fl
eX All stackups | Primary | Flex Main Flex stiffened | + | =
. Objects Types == Thickness >> Physical >> E
Stlffe n e d 2 Name Layer Layer Function V::_IE Layer ID Material E‘
- - - B B - B %
Surface =
COVER_TOP Mask Dielectric Coverlay 0.1 Polyimide Surface
ADHESIVE_TOP Mask Dielectric Adhesive 0.025 Adhesive Epoxy COVER TOP Mask
5 ||LAYER 4 Conductor Conductor 0.02 5 Copper SR TR Gars
Dielectric Dielectric 0.2 Polyimide 5 LAYER 4 Eonducmr
ADHESIVE_BOTTOM Mask Dielectric Coverlay 0.025 Adhesive Epoxy DieIeccric
COVER_BOTTOM Mask Dielectric Coverlay 0.1 Polyimide
STIFENER Mask Dielectric Coverlay 5 Aluminum igiilgﬁzfﬁ:ﬁ:‘“
Surface —
STIFENER Mask
Surface
4 »
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Cross Section IV

» Layer detalls can be edited in different stackups
— Physical details
— Embedding
— Signal Integrity

Cross Section Editor (Multi Stackups mode)

Export Import Edit View Fiters

All stackups Primary | Flex Main | Flex Stiffened | + | 9
Objects Types >> Thickness => Physical << Embedded >> Signal Integrity >> |
7 Name Layer Layer Functi V:r:e Layer ID Material N:gn::;t No Fillet gz;:‘::ﬁ::;‘n gﬂ;;.:des:::n Embedded Status CDmnﬂinﬂr:lly [:I:eo:!:::: Sl Ignore
Surface 1
SOLDERMASK_TOP Mask Solder Mask 0.02 Soldermask 0 3.7 rC
1 QjTOP Conduct Conduct 0.03 1 Copper r Not embedded 595900 4.5 r
Dielectric Dielectric 0.2 Polyimide 0 4.3 r
2 | [LAYER_1 Conductor Conductor 0.02 2 Copper r r r Not embedded 595300 4.5 r
Dielectric Dielectric 0.2 Fr4d 0 4.5 rC
3 ||LAYER_2 Conductor Conductor 0.02 3 Copper rC r r Not embedded 595900 4.5 r
Dielectric Dielectric 0.5 Fr4 0 4.5 rC
4 PLAYER 3 Conduct Conduct 0.02 4 Copper r r r Not embedded 595900 4.5 r
Dielectric Dielectric 0.2 Fr4 0 4.5 r
5 | |[LAYER_4 Conductor Conductor 0.02 5 Copper rC r r Not embedded 595300 4.5 r
Dielectric Dielectric 0.2 Polyimide 0 4.3 r
6 §BOTTOM Cond Cond 0.02 6 Copper r Not embedded 595900 4.5 r
SOLDERMASK_BOTTOM Mask Solder Mask 0.02 Soldermask 0 3.7 r
Surface 1
FlowCAD
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Layer Definition
« Add Layers dialog to define Stackup in “All Stackups View”

i Add Layers

2| =10 x|

Count of new layers: |1 :I Mame prefix: I
— New Layer(s) position
' Above Conductor TOP " Below Conductor TOP
Note: Adding Conductor or Plane layers will add Dielectric layers around each new Etch layer.
Layer function: Layer material:
« | |capactive - Adhesive Acrylic -]
| |Coating Conductive - Adhesive Epoxy
Coating Non Conductive - Adhesive Thermoset
= Mask Conductive Adhesive - Air
=+ Site-defined Mask Layers | Conductive Fim - Bt Epoxy
. E-Top Conductive Foi - Carbon Ink 1mil
- Adhesive Top Dielectric Adhesive - Carbon Ink 2mil
- Cover Top Dielectric Base - Conformal Coat
EH- Bottom Diielectric Coverlay - Cyanate Ester E
- Adhesive Bottom Dielectric Prepeg - Cyanate Ester S
- Cover Bottom Resistive - Epoxy Ink Thermoset
.- Other Silkscreen - Epoxy Ink Uv Cure 10
=H Design-defined Mask Layers | Solder Mask - Epoxy Resin High-dk .
- lop Solder Paste - Epoxy Resin High-tg
- Carbon Toj - Fr-4
- Fr-4 No Flow Prepreg
- Emi Shield Top - (sp Benzimidazolethiol
- Enepig Top - Osp Benzotriazole
- Enig Top - Photoimagable Acrylic
- Fimmasktop - Polyimide
-~ Gold Hard Top - Polyimide Bond Ply
- Gold Soft Top - Polyimide Fim
- Immersion Siver Top - Polyimide Flm 1mil
- Immersion Tin Top - Polyimide Rigid Smil
OSD TOD I - Ptfe | -
- Pastemask Top - Soldermask
- Silver Ink Top - Soldermask Flexible Lpi ﬂ
S’Oldermask Top ... Crldormack Elavikla e ora
St_rFFener Top 1 layer wll be added above selected Conductor TOP.
- Stiffener Metal Top * Type: Mask.
~Tin Plate Top * Name: COVERLAY_TOR.
- Bottom * Function: Dielectric Coverlay.
- Carbon Bottom * Material: Polyimide.
- Coverlay Bottom
- Emi Shield Bottom LI Add Exit

FlowCAD
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Site Setup

 Mask Layer Site File (“Edit / Site File”)
o Useful due to limitless combinations of materials

i Mask Layer Subclass site file editor. ilil
Site File Name: ID:,-'Wurk,-'Prujekte,"site_l?ﬂpchfmasklayersiteﬁle.xml Open... Save As... |
Function MName Class Name Default Material |

Dielectric Adhesive ADHESIVE_TOP Rigid Flex Adhesive Epoxy
Dielectric Coverlay COVER_TOP Rigid Flex Polyimide

I Add
Dielectric Coverlay ADHESIVE_BOTTOM Rigid Flex Adhesive Epoxy
Dielectric Coverlay COVER_BOTTOM Rigid Flex Polyimide Delete 11
Coating Conductive STIFENER Rigid Flex Aluminum

K

ikl

Cancel

* Default location: MATERIALPATH

FlowCAD
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Zones

]

M

AIN_PCB

FLEx_l\

-

FlowCAD

/

-
éXlSTIFFENER
T FLEX. 2

» Defined as shapes
In layout
— “Setup / Zones”

12
I

« Constraint regions
and rooms can be
defined in Zone

Manager
& Zone Manager - o] x|
Select | MName Stackup | Start Layer | Stop Layer | Canstraint Reg | Roaom |
| bAIN_PCB PEIMARY - | TOF BOTTOM -~
O FLE»_1 FLE*_1 - |INMERT INMER2 FLEX =
O FLEx_1_STIFFENER FLEx_STIFFEMED | = |INNERT INMER2 FLEX » |RF-AMP
| FLEx_? FLEx_2 - |INMERT INMER2 FLEX




FlowCAD

Bend Area

* Bends are defined by following
20 .
Lo 2] parameters:

Bend name: |[==e

_ — Position
Bend line start
X: [22.350 v: [52.672 — Direction
Bend line end — Radius
¥ 35.900 ¥: | 66.000
| | — Angle

—Bending Parameters

— Additional keepouts

Inner side: ITc:p j

Inner radius: IG.DDD

Angle: | 75.000

Order: I 3 13

—Bend Area Options

|V_ Via keepout

Oversize: [1.000

M Package keepout

Oversize: [2.000

Apply Close Delete bend Help

FlowCAD
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Interlayer Checks — Constraint Manager

& Allegro Constraint Manager (connected to Allegro PCB Designer 17.2) [2_Flex] - [Spacing / Inter Layer / Spac - |EI |i|
= Fig Edit Objects Column View Analyze Audit Tools Window Help =18l x|
H e 0 O ” J;J:} vl vI e [e [Je ” Y % 'h*q wj -c,'v,-* ?ETI FE; H @~ v vH -D ‘ u:g‘ # :E:E: | b
Worksheet Selector g X
& Electrical Layer 1 Layer 2
o Physical | Geometries =] | |ceometries =l
Le Spacing Layer 1 filt Layer 2 filt
=0 Spacing Constraint Set . .
& Al Layers | |
=3 Net =
& Al Layers £ c
=+ Net Class-Class g| 8 olc| £ ol £ | £
=B AllLayers o 5 ] | = = = R E ol 2 2ld| = 2] gz
: ) ) | ol E I Bl mlel—|E|lElD| ol E| o2 S GElEl £l
“IE CSet assignment matrix £~ clal gl gl g2 28 = =] = & ol D C:l gl 5| 5|3
=11 Region S|El2l2|8| 0|55 5| E|E|E|E|2l2 88|88 EE|E|
@ All Layers Jdl Bl || L 2SS S55|2|le|| e EI EI olol S|l ol ol ool af s
sl G| eElEle|le|le|lel2l2l2l2l22|2|=25| &8 EE|?
= Inter Layer S W= =N = = 0 0 R R R 0 0 G G R I I I o el il I I O
~1& spacing Adhesive_Bottom O gioma. g o do oo moododfdodofm
Adhesive_Innert OoooOoooooooooooooooooooo 14
Adhesive_Inner2 miinlinlinfinlinlinlislinlislinlinlislinlinlinlinlinlinlinlinlinlinlinlin I
Adhesive_Top Ejnlnlinlinlinlinlnlinjingnlinlinjinjinjnlinlinlingnlnlinlngagn
Assembly_Inner1 Ejinjinlinjinjinlinjinjinlinjinlingisjinlinjinlinlinjinlinjinlinginlinlin
Assembly_Inner2 OO0 0O OO |[O0 00000000000 (000000
Bend_Area O |0|aoma OO0 00000000 |[d;|Odfd;|dd
Bend_Line Ejinjinlinjinjinginjinlinginjinlinginjinlinlinlinjinjinlinlinlinginglnlin
Carbon_Bottom Ejinjinlinjinjinlinjinjinlinjinlingisjinlinjinlinlinjinlinjinlinginlinlin
Carbon_Top miinlinlinfinlinlinlislinlislinlinlislinlinlinlinlinlinlinlislinlinl sl
Contact_Area Ejnlnlinlinjinlinlinlinjinjnlinlinjinjinjnlinlinlinlnlinlinlingnln
Coverlay_Bottom Ejinjinlinjinjinlinjinjinlinjinjinginjinlinjinlinlinlinlinlinlinyingnlin
Coverlay Inner1 mjinginlinjinjinginlinlinjinginlinlinjinginlinlinlinlinginlinlin}ing]n Dﬂ
< [ 2
& Same Met Spacing Layer 1 Layer 2 Type Value | Enabled | DRC label | DRC subclass | Description | Delete
l¢ Assembly Bend_Area | Stiffener_Top|Undefine x]|1.500 | a INTER_LAYER ®
E Properties Undefined I
5] DRC
Qwverl
1 inside 2 R NCHENN [ syncon. | y
2 inside 1 _—) |

FlowCA
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Interlayer Checks — Rule Examples

« DRC engine designed to check « Gaps:

— Mask layer to mask layer — Coverlay to pad

geometry — Mask to pad
— Mask layer to surface metal — Precious metal to coverlay
— Bend area/line to stiffener,

 Layer selection GUI component, pin, and via

— Matrix of applicable subclasses

— Filtering capabilities * Minimum overlap, e.g.:

— Comment field — Transition zone must overlap bend >

area by 15 mils

* Inside Rule:
* (Layer 1) inside (layer 2)
« Geometry on one subclass must be

contained within the geometry of
another subclass geometry

FlowCAD
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Contour Routing

« Simplified routing of traces
along rounded contour of flex
boards

Done
Oops
Cancel
Next

Add Via
Via Pattern

Route Spacing...

Single Trace Mode
Change Control Trace
Neck Mode
. 16
oggle
I

v Enhanced Pad Entry

Target

Finish

Scribblemode

Snake mode

Change Active Layer 4

Working Layers...

v Contour...

Design parameters...
Options
Snap pick to

FlowCAD
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Cross Hatch Shapes

Options Find

Visibility

Options

Active Clazs and Subclass:

[Etch
E @

Shape Fill

Dynamic crosshatch

Tupe:

Aszign ni Skatic solid

Static crosshatch

Unfilled

D

Curmrent gnd

Shape arid:

Shape Creation

@ Draw Rectangle
Flace Rectanale

5E50.0

“width [

» Cross Hatch (Xhatch) shapes

are common with Flex PCBs

ight

in we
Adheres better

— Lighter

less prone to

cracking at bend areas

« Dynamic cross hatch is

supported by shape-add

feature

%0%0%0%% %% %%

FlowCAD




Visualization / Interfaces

* Interactive 3D Canvas

[H Allegro 3D Canvas
Fle View Camera

« Step export of complete design

FlowCAD

FlowCAD

(=3
cadence

Visibility | Symbols | Collision |

Line Pin Shp Via All
Al =l N W |
Silkscreen_Top E| E| |_
Pastemask_Top E| El [
Coverlay_Top ] i
Adhesive_Top E| 2
Soldermask_Top E| 2
Top .~
Dielectric [] i
Gndt LN AN
Dielectric D i
I EEEEF
Dielectric D |"_
Powl D D D D I
Dielectric D |"_
Gnd2 Ooo|EM
Dielectric D |"_
R LR
Dielectric ] i
Pow2 El El El El I_
Dielectric ] i
Bottom E| E| E| El |"_
Soldermask_Bottom m

Adhesive_Bottom
Coverlay_Bottom
Stiffener_Bottom
Pastemask_Bottom
Silkscreen_Bottom

18
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Outlook

 Visualization of different stackups in Interactive 3D Canvas
— Currently only the primary stackup is displayed

* Bending in Interactive 3D Canvas
— In preparation, planned for this year

19
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Embedded Components

20
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Advantages

« Miniaturization
— Significant reduction of form factor

* Electrical performance
— E.g. passives closer to active components

 Protection of components
* Less bending stress
« EMI protection
21

* |P-protection —
— Internal die has no marking

« Compatible to traditional SMT processes

FlowCAD
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Cross Section

Not embedded: Default, no embedded placement on this layer
Body up: Components can be placed on this layer with body up

* Body down: Components can be placed on this layer with body down
* Protruding allowed: Components can break through this etch layer
£ Cross Section Editor 2| x|
Export Import Edit View Fiters cadence
Primary | s 22
. Types > Thi{‘::(rlless > Physical >> Embedded > E I
. alue c
3 Name Layer Layer Function p— Layer ID Material Embedded Status [
* * Surface
Surface 1 TOP Conductor _
1 fjToP Conductor Conductor 0.03 1 Copper Not embedded Dielectric _
Dielectric Dielectric 0.2 Frd 2 LAYFR 1 Conducto-
2 ||LAYER_1 Conductor Conductor 0.03 2 Copper Body down s .
Dielectric Dielectric 0.4 Frd Dielectric i i
3 || LAYER 2 Conductor || Conductor 0.03 3 Copper Not embedded 3 1aver 2 conductoz|| NN
Dielectric Dielectric 0.5 Fr4 Dielectric l l
4 MLAYER 3 Conductor Conductor 0.03 4 Copper Protruding allowed 4 TAYER 3 chductorl l
Dielectric Dielectric 0.4 Frd . .
5 | LAYER 4 Conductor __||Conductor 0.03 5 Copper Body up ~| Dielectric | | | |
Dielectric Dielectric 0.2 Fr4 Not embedded | S IAYER 4 Conducte
6 §BOTTOM Conductor Conductor 0.03 6 Copper Body up | Dielectric _
Surface Body down 6 BOTTOM Conductor _
|Protruding allowed
Surface
<| | b

FlowCAD
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Attachment Method

 Direct attach:
— Standard process
— Component is directly soldered to inner layer

* Indirect attach
— Components are mounted in substrate
— Contacted by single layer pVias

2/x)

Export Import Edit View Fiters cadence
Primary | E 23
Objects Thickness >> Physical >> Embedded << % I
74
Value LayerID |  Material Embedded Status Attach Method m
# Name mm
* * Surface
1 TQP Conductor

1 BTOP 0.03 1 Copper Not embedded Dielectric

0.3 Fr4 2 LAYER 1 Conducto
2 | |LAYER_1 0.03 2 Copper Body down Direct attach h

05 Erd Dielectric
3 ||LAYER_ 2 0.03 3 Copper Not embedded 3 LAYER 2 Conducto
0.6 Frd Dielectric
4 MLAYER_3 0.03 4 Copper Protruding allowed 4 I -
0.5 Fr4 o .
5 |[LAYER 4 0.03 5 Copper Body up Indirect attach Dielectric
0.3 Frd = LAYER 4 Conducto
6 §BOTTOM 0.03 6 Copper Not embedded A

) BOTTCM Conductor

Surface

Kl >

FlowCAD
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Indirect Attach Vias

* Property EMB_VIA _CONNECT_PADSTACK

— Specifies the name of the via padstack to be used for connecting the embedded
component to the etch layer (indirect attach)

— Has to be specified at drawing level of a symbol

o] x
petl x| Find By Narme

~Awailable Propetiss Delete Property Yalue IDrawing bl | INEerIE i |
Conductor_Material ;I [ ersion_d ¥ I Maore... |
Conductor_Thickness 'l Fkgdef_Step_File
Dfa_Dewv_Class - -

Dielectric_Material J [ Flgdef_Step_Transformation o4

Dielectric_Thickness Emb_%ia_Connect_Padstack
Doghone_Fanout [ - - —

Dual_Sided_Component

Emb_%ia_Connect_Padstack

Etch_Turn_Under_Pad
Ichx_Exclude

Library_Fath
I rirk e hd
4 | »

MName: I

Cancel Help Reset Apply Show ->
4

FlowCAD
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Redundant Vias

» Possibility to define in Padstack Editor

™ pad Editor: EMBEDDED_VIA_VERTICAL (D:/Work/Projekte/17_2/FED_2017_04_12) =13
Fie \iew Help cadence
|u e a
2D Top Padstack View 8 x

Start Drill Secondary Drill Drill Symbol Drill Offset Design Layers Mask Layers Options Summary

—Drill hole

Hole type: ICirc\e 'l

Diameter

Finished diameter: ID.DDDD

+ Tolerance: ID.DDDD 25
- Tolerance: IEI.EIEIEIEI I
Drill tool size: I

Non-standard drill: | =l

2D Padstack Side Views 8 x

—Hole plating
Hole/slot plating: IPIated vl

—Define the drill rows and columns

Number of drill rows: |2—
Number of drill columns: ll—
Clearance between columns: W
Clearance between rows: W

™ Drills are staggered

FlowCAD




FlowCAD

Rules Setup

Height buffer to next etch layer

Minimal gap to next cavity before merging

Creates a via keepout based on placebound

Package to cavity spacing, same as under Constraints / Modes / Design
Options

Gap between etch layer and component pad

If padstack for embedding is not defined within component, this padstack
will be used
26

7. Route keepout around cavity, when components protrudes —

hwhe

o o

Info | Lock Embedded layers setup | Unused pads suppression | Refresh materials |

. Package height buffer |:| 1000

. Minimum cavity gap for merging ||:| 5000
. Placebound to via keepout expansion |;| 4000
. Package to cavity spacing |:| 2000

. Vlia connect height |:| 0500

(4)(2} -y

. Default via connect padstack IEMEEDDED_‘I.FLE'L

b = I ¥ IR R % R R

. Cavity to route keepout expansion ||;|_1|:||:||:|

FlowCAD
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Analysis Modes

Package to cavity spacing, same as in Cross Section Editor
Check package height + buffer to next etch layer

Maximal area of a cavity

Maximal number of components in one cavity

2 x|
E j 27
- Design —
- Electrical MName Value On |Of |Batch
~ Physical Mark All Constraints L
-~ 5pacing General O
~>ame Net Spacing Soldermask | |
- Assembly Acute Angle Detection ] ]
4 Package O |a
Package to package MO (O
Package to place keepin O |a
Package to place keepout O |a
Package to room |
Package to cavity spacing 0.2500mm O |a
Package height to layer O |a
Max cavity area 25 0000mm O (O
Max cavity component count 10 O O
SKMD Pin T
Spacing Options

FlowCAD




Additional Layers

* Required additional layers are auto generated:

FlowCAD

Layers | Mets | Display | Favarites | Visibility Pane |

Color Dialog

Layers | Nets | Display | Favorites | Visibility Pane |

Filter layers: | Filter layers: | Gl
--itack—Up EmbGeo " itacl-c—Up Al Tol | DevType| CmpVal | UserPart | RefDes
- Areas v T Areas v v v v v v
e Al i B N FOFE| FE | FE|FE|FHE

- Board geometry Assembly_Layer_1 M - Board geometry Assembly Bottom [ []| M I ca
> Package geomet | - Package geomet
. Embedded geomerry | ASsembly. Layer_4 F L  Ebodded acomucry | Assembly_embedded P[] 7 [l i
- Components Dfa_Bound_Layer_1 i &~ Components Assembly_Layer 1 [ [||F . 7 . 7 .
- Manufacturing — - Comp value
- Drawing format Dfa_Bound_Layer_4 I - Dev type Assembly_Layer 4 M [ || ¥ . W . Il .
- Rigid flex - | - Ref des
- Analysis DRy e 4 L | - Tolerance Assembly_Top i . 4 . ~ .
Bt i [~ R L O i T g ur
Pastemask_Layer_1 M - Drawing format Dispiay_Embedded ¥ []| M . 4 . d .
Pastemask_Layer 4 |V E’r?a'?yzgx pspay_Layer 1 P[] Il 7 I |
Place_Bound_Layer_ 1 | - Bond wire profies Display_Layer_4 ainlla . ca . cal .
B - Surface finishes
Place_Bound_Layer 4 | L Dispiay_Top FOlF . 2 . v .
Soldermask_Layer_1 2l Sikscreen_Bottom [ [ ]| M . 2l . a .
Soldermask_Layer_4 It Sikscreen_Top FL|F . cal . |.7 .

FlowCAD
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Part Properties |

 Embedded Placement is triggered by Property ,Embedded Placement”:
— Required: Component has to be embedded, no placement on outer layer allowed
— Optional: Component can be embedded
— External Only: Placement on outer layer only

« Can already be done at schematic level

EH Edit Property —|D|i|
~Availahle Properties Delete Property Yalue Show Properties

Bom_lgnore -] [” Embedded_Placement =l }? ¥ P d = @ Search:l 29
Comment RECUIRED I
Component_Weight J OPTIONAL Component: R502

Connectar_Signal_Madel EXTERMNAL_ONLY FMEEDDED PLACEMENT = OPTIGNAL

Dense_Caomponent - -
Ecset_Mapping_Tag ROOM = DDRZ

Emb _Indirect ia_Suppress SIGNAL MODEL = rpack x4 22r
"Embedded_PIacement I
Emc_Lomp_lvpe
Ernc_Critical_lc

Fix_Al
Fivarl hd
< | B

Mame: I

K. I Cancel Help Reset Apply Show ->»

| |Se|e|:t popup in the value field, or leawve blank ta ignare. S

FlowCAD
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Part Properties Il

« Handling in Constraint Manager

» Important for Dual Sided Components
— Embedded Placement Property required to place

&0 Allegro Constraint Manager (connected to Allegro PCB Designer 17.2) [embedded_1] - [Properties / Component / Component Properties]
File Edit Objects Column View Analyze Audit Tools Window Help

s
’ . B i = . YWY N7 W W w7 T =L | s s e
% 0 B||%-T dkfled||%% %eF%haale %€ % xa -
30
A X
‘u;orksheet Select;r — embedded_1 I I
ectrica
. Embedded Plac
A Physical Objects
b Spacing Type |5 Name Layer Status Attach Placement Tag
[ Same Net Spacing * * |= * * * * *
L Assembly Pril R620
||:,'33 Properties PrtD El RES H 4X RES RS4N DISCRETE 22 F
=-L3 Net Prtl R500
B Component Pril R501 OPTIONAL
E@ Component Properties Pril R502 LAYER_1 BODY_DOWN |DIRECT_ATTACH OPTIONAL
L B General Pril R503 LAYER 4 BODY UP INDIRECT ATTACH |OPTIOMAL
B Thermal Eg Egg
& Swapping Pril R514
. B Reuse Pril R515
=-I& Pin Properties Pril R516
Pril RA17

FlowCAD
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Placement

Manual: Quickplace:

_[o]x] =10l x]

 Flacementfilter

Placement List |Advanced Settings |

Selostion i (8 Place by property/value I Embedded_Fj IOptiDnaI j
roelectionfiters ————————— ——
IComponents by refdes LI  Match: I— " Place by room =l
=83 Components by refdes (" Place by part number B
- % RE01 .
-[1& RE0Z O P mbeded_PIacer > (= Place by netname [ o
..[] & RE03 Walue dal=l h ¢ Flace by netgroupiname [*
b | - (~ Place by schematic page number
» e — (~ Place all components
 Met: [ Iﬁ
w

— (" Flace by associated components

" Metgroup: |
SR — (" Place by refdes

(~ Schematic page number

22: 26 L FR=leets | PJrZCpeeEW RETOES [~e [~ [~ Discrete 31
(N::::el ESC Fefdes: € Include | —
¢ Exclude
Alt Symbol b Mumber of pins: helin: ID— b |0
_| LAYER_1
Move _| LAYER 4

~Placement position

Mirror v [l BOTTOM [~ | Flase by partition I vl

Mirror Geometry, [¥ | Place associated compenents an parent pins

Rotate
- (~ By user pick Selectarigin |
Show (& Around package keepin
Snap pick to 4
Edge—————— | Board layer
v To
[ Left o Right

[~ Battom

FlowCAD
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Cases

1. Top

2. Layer 1, Direct attach

— DRC: Package Height to Layer
Spacing

3. Layer 3, Protruding allowed
4. Layer_4, Indirect attach

2|

Export Import Edit View Fiters cadence
Primary | E 32
. Thickness >> Physical >» Embedded << g I
Objects — 5
ale LayeriD |  Material Embedded Status Attach Method &
# Name mm
* Surface
1 TOP Conductor

1 BTOP 0.03 1 Copper Not embedded Dielectric

03 Fra4 2  IAYER 1 Conducto
2 | |LAYER_1 0.03 2 Copper Body down Direct attach hd . .

05 Frd Dielectric
3 ||LAYER 2 0.03 3 Copper Not embedded 3 LAYER 2 Conducto

0.6 Frd Dielectric
4 PLAYER_3 0.03 4 Copper Protruding allowed 4 1AYER 2 Conducto

0.5 Frd e .
5 ||LAYER 4 0.03 5 Copper Body up Indirect attach DaElaEtrne

0.3 Frd 5 LAYER 4 Conducto
6 §BOTTOM 0.03 6 Copper Not embedded Dielectric

6 BOTTCM Conductor

Surface

4| »

FlowCAD
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Dual Sided Components

Allegro PCB Editor supports use of dual-sided contact components
Benefits: Reduction of vias

Requirement:
— “DUAL_SIDED COMPONENT” Property on Symbols (.dra) defined on drawing level
— Padstacks must have begin and end layer pad
— “EMBEDDED_PLACEMENT = OPTIONAL or REQUIRED” on Component
* No placement of dual sided components allowed on outer layers

All PCB Editor embedded setup methodologies are fully supported:
— Direct/ indirect attach
 Typically indirect attach is used —
— Body up / body down

FlowCAD
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Vertical Components

» “Special case” of Dual Sided Components
« Mapped to different padstacks with Begin or End Layer pad

 Layer 2

-
i

. Layer 3 _/

FlowCAD
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PCB Manufacturing

ok Costuiilians  Embedded layers can be use
Filrm Cantral |General Parametersl 1 i
o | for Film generation

Domain Seledionl Create kMissing ilms |

- LB BOTTOM

w60 LAYER

@00 LAYER_2

m-CIED LAYER_3

- CIE0 LAYER_4 . .

- COME * NC Drill supports single

=8 2

L@ CAVITY/LAYER_2 I I I

O PaSTE D layer vias for indirect attach

‘.4 EMBEDDED GEOMETRY/PASTEMASK_LAYER_1

Ay

‘.4 EMBEDDED GEOMETRY/ASSEMBLY_LAYER_1 Ienbeddedl >SS Edltr ;Iglil

Datei Bearbeiten Format Ansicht ?
TLEADER: 12 -
|; HEADER: L 5
yCODE : ASCII |
;FILE emgecdigeg_l—g—g.dﬂ for ... layers LAYER_4 and LAYER_4
;DESIGN: embedded_1.br
; Holesize 1. = 0.100000 Tolerance = +0.000000/-0.000000 PLATED MM Quantity = 16
%
GO0
X4338750Y0975000
X4351250Y0975000
X4338750Y0925000
X4351250Y0925000
X4338750Y0875000
X4351250Y0875000
X4338750Y0825000
X4351250Y0825000
X4448750Y0825000
X4461250Y0825000
X4448750Y0875000
X4461250Y0875000
X4448750Y0925000
X4461250Y0925000
X4448750Y0975000
X4461250Y0975000
M30

FlowCAD
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Assembly

* Reports feature in Allegro PCB Editor support Embedding

A B C D E F G H

1 Allegro Report

2 | D:y/Work/Projekte/17_2/FED 2017 04_12/embedded 1.brd

3 | Fri Mar 24 12:55:29 2017

A

5 REFDES |~ PART_NAME |~ EMBEDDED_LAYER |~ EMBEDDED_STATUS |~ EMBEDDED_ATTACH  ~ | SYM_CENTER_X |-T/SYM_CENTER_Y |~ SYM_ROTATE |~
260 R506 RES_V 21.000 10.000 0.000

384 R502 RES_H_4x LAYER_1 BODY_DOWN DIRECT_ATTACH 39.000 9.000 0.000

385 R503 RES_H_4x LAYER_4 BODY_UP INDIRECT_ATTACH 44,000 9.000 0.000

386

36

 |IPC2581
« ODB++ Version 9.1
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Documentation

0 or w1t uo00t0 » Cross Section Chart
contains embedding
information

# DIELECTRIC - FR-4 0.3 MM

L2 LAYER_I CONDUCTOR - COPPER Q.03 MM BODY_DONN DIRECT_ATTACH

# DIELECTRIC - FR-4 0.5 MM

Drill Chart supports single
layer vias for indirect attach
DRILL CHART:. LAYER 4 to LAYER 4
ALL UNITS ARE IN MILLIMETERS
FIGURE | FINISHED SIZE PLATED aTY

0.1 PLATED 16

L3 LAYER_Z CONDUCTOR - CQPPER 0,03 MM NOT EMBEDDED

¥ DIELECTRIC - FR-4 0.6 MM

Ld LAYEHR J COWDUCTOR - COPFER 0,03 MM PROTRUD[MG_ALLOWED

% DIELECTRIC - FR-4 0.5 MM

L5 LAYER_4 CONDUCTOR - COPPER 0,03 MM BODY_UP [NDIRECT_ATTACH

& DIELECTRIC - FR-4 0.3 MM

Lé BOTTOM CONDUCTOR - COPPER Q.03 MM NOT _CMEEDDED
¥ SURFACE - AIR O MM

DESIGN CRO5S SCCTION CHART

TOTAL THICKNESS 2 38 MM

AR scAMfRA R A AL A AR R A Mfr A ldA A R RRRRRRRRBRBRBRBRBRBBRBBBRRRRARERAAREPREEEAEEEEEEESEEPEEEEEEDBDDEDRR.
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3D Visualization

FlowCAD
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Combination Flexible PCB and
Embedded Components =
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Combination Flex / Embedded Components

2%

= Cross Section Editor (Multi Stackups mode)

Export Import Edit View Fiters cadence
All stackups | Primary | Flex Main | Flex Stiffener I + I E
: Types ; =
i WETe= Material Primary | Flex Main Sl_:Iex Add Stackup o E E
Layer tiffener = = z
# Name mm = 5e! se!
- - . P - = = =
=3 = =
Surface ~ ~ ~ Surface
COVERLAY_TOP Mask 0.2032 Polyimide ¥ [ [ covEaray_tor Mask [N DR
ADHESIVE_TOP Mask 0.025 Adhesive Epoxy ol | | ADHESIVE_TOP Mask I
SOLDERMASK_TOP Nask 0.015 Soldermask ... ~ r r SOLDEQ}QL;K_TOP Mask _ _
1 BTOP Conductor 0.055 Copper Icd r r 1 TOP Conductor
Dielectric 0.15 Fr4 = r rC Dielectric - -+
2 [GND1 Plane 0.03 Copper v r r 2  GND1 Plane I
Dielectric 0.25 Fr4 i r rC Dislectric [ ]
3n Conductor 0.033 Copper ~ ~ = 3 I1 Conductor _
Dielectric 0.2032 Polyimide o 4 od Dielectric
4 | |POWA Conductor 0.033 Copper ~ ~ ~ 4 DOW1 Conductor - I
Dielectric 0.2032 Frd = r r Dielectric _ I
5 |IGND2 Conductor 0.033 Copper ~ r r s GNDZ Conductor ] I
Dielectric 0.2032 Polyimide ¥ r r Dialactric ]
6 |12 Conductor 0.033 Copper ~ I r & I2 Conductor _ [
Dielectric 0.25 Frd [ r [ Dielectzic [ | [ | 40
7 | [powz Plane 0.03 Copper [ r r 7 BOWZ Plane | | | | —
Dielectric 0.15 Frd ¥ r r Dislectric I I
§ P BOTTOM Conductor 0.055 Copper I W r 8 BOTTOM Conductor
SOLDERMASK_BOTTOM Mask 0.015 Soldermask .. [ r r SOLDERASK B0TTOM MaskII
ADHESIVE_BOTTOM Mask 0.025 Adhesive Epoxy| @ [ [ apmEsTvE_sorToM Mesk [ [
COVERLAY BOTTOM Mask 0.2032 Polyimide o [ 7 coverray_eorzor Mask [N NN
STIFFENER_BOTTOM Mask 5 Ptfe 2 r [ sTirFENzR_sorToM Masx [N [
RTErer " v B Surface

Info | Lock I Embedded layers setup

Unused pads suppression

Refresh materials I

Total thickness: 7.198 mm
Total thickness without masks: 1.7116 mm
Layers: 15

Conductor: 6

Plane: 2

Mask: 7

Ok Cancel Apply Help
&
FlowCAD
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Kontakt zu FlowCAD

Fur weitere Fragen und Informationen stehen wir gerne zur Verfigung
« Please don't hesitate to contact us

FlowCAD (Deutschland) FlowCAD (Schweiz) FlowCAD (Polen)

Mozartstrasse 2 Hintermattlistrasse 1 ulica Sasiedzka 2A

85622 Feldkirchen bei Miinchen 5506 Magenwil 80-298 Gdansk "
Tel: +49 (89) 4563-7770 Tel: +41 (0) 56 485 91 91 Tel: +48 58 342 75 94 —
Fax:+49 (89) 4563-7790 Fax: +41 (0) 56 485 91 95 Fax. +48 58 342 70 60

info@FlowCAD.de info@FlowCAD.ch info@FlowCAD.pl

FlowCAD
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Backup
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Flex Example
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Inter-Layer Design Rule Checks
Rigid-Flex e
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Inter Layer Checks

 DRC engine designed to check

— Mask layer to mask layer
geometry

— Mask layer to surface metal

« Allows checks for
— Coverlay to pad checks
— Mask to pad checks
— Precious metal to coverlay

— Bend arealline to stiffener,
component, pin, and via

« Layer selection GUI
— Matrix of applicable subclasses
— Filtering capabilities
— User defined DRC 2" |etter (“I” fix first
character)
— Comment field

FlowCAD

FlowCAD

.+ Constraint Manager Main Frame - [Spacing]

§ File Edit Objects Column View Analyze Audit Tools Window Help

OB o
Worksheet Selector ax
£ Electrical
ot Physical
L Spacing Constraint Set

LB A Layers
+.IB By Layer
03 Net
LB Al Layers
£ Net Class-Class
108 Al Layers
£ CSet assignment matrix
£ Region
B ANl Layers
L3 Inter Layer

+.[3 Spacing

Same Net Spacing
Properties
DRC.

x|\0A

il | 7. R AR
MU SR

Layer

7 W W 7
W Up ¥

1 Layer 2

ook

-|&]x

@ - ()% B

[Geometries ] | [ceometres
Layer 1 fiter Layer 2fiter
3 E < 5 |
RERE fzf £88 U
g R FECICIR- -
S8 &3 ceggeeEsEEEEE TEYYE G E
SSsiEcEEEEEE22523223353cc24¢
Adhesive 0550 65|EE DoEoEoE@e|
Adhesive 1 [@hial=N=hiali=)=kis] DoEEE@|a|
Adhesive_Bottom 0550 5|EE DoEoEoE@e|
Adhesive_Flex 1 00080 DEE (i R i
Adhesive_Flex 2 000 0DDEE [ R i Y
Adhesive Internal_1 00080 DEE (i R i
Adhesive_Internal 2 000 0DDEE [ R i Y
Adhesive_Psa [@hial=N=hiali=)=kis] DoEEE@|a|
Adhesive _Stiffener_Flex 1|[] [0 |0 [0 O O |0 D [ R i Y
Adbesive Thermoset ([ |0 |0 @ |0 |0 (O @ [ R Y
Adhesive_Top 0|5 505 |EE OOoEEEEa|
Assembly_Flex 1 0@ 0 @oeEsnmE (s i i Y
T m— [ — 0 o
Layer 1 Layer 2 Type Value Enabled DRClabel DRCsubdass Description
Etch/int L Design_Outline | Gap 45.000 [ B INT_L Copper to Design Edge Clearance
Bend_Area Transition_Zone | Overlap | 15.000 [¥] ] INTER LAYER Proper transition area clearance
Coverlay_Flex 2 | Gold_Hard_Flex 2|2 inside 1 15. G INTER LAYER Enusre Proper Gold Plating
Gold_Soft_Flex 1| Coverlay_Flex.1 |1 inside 2/ 0.000 m INTER LAYER Ensure Proper Gold Plating
Bend_Area Stiffener_Flex 1 | Gap 20.000 s INTER LAYER Prevent Stiffener Peel and Bend interferer
< n ] »

e Sync on.
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Inter Layer Check Gap Rule

 DRC verifies geometry
spacing between
subclasses

« Example:

— Vias, pins and conductors
must have 30 mils spacing
from Outline

47
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Inter Layer Check Gap Rule

DRC Violation:
DRC Violation Component pins too
Via within bend close to bend area

area

/

48

Bend area Bend line
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Inter Layer Check Overlap Rule

« Specifies a minimum overlap of two geometries on
different subclasses

« Example:
— Transition zone must overlap bend area by 15 mils
— Special rules apply in transition zone

49

Bend Area
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Inter Layer Check Inside Rule

* (Layer 1) inside (layer 2)

* (Layer 2) inside (layer 1)
Proper Coverlay
 Geometry on one Clearances

subclass must be / l ;

contained within the
geometry of another
subclass geometry

DRC Violation
Coverlay on PAD

FlowCAD




