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FlowCAD

Introduction — In General

» This documentation is created for first time users of Allegro / OrCAD PCB Software. It is neither a
training handbook nor a complete user manual.

» Since instructions focus on PCB Editor only, there are no instructions for schematic entry. Start point
for this quick start is an already completed OrCAD Capture schematic. A separate OrCAD Capture
quick start document is available.

« Because of compactness of this documentation it is not possible to take up all available commands
and their options. Here we reference to extensive online help documentation which is part of
installation.

« Based on a simple schematic and related PCB layout we will elaborate most important steps of design
flow. First time users of PCB Editor are enabled to complete first tasks independently with minimum
effort.

« Detailed training offers for the different tools can be found at https://www.flowcad.com/en/training.htm
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Introduction — Color Scheme

 The PCB Editor can be operated in
both, a light and a dark theme.

* lcons will appear differently
depending on which theme is
selected.

 The color scheme can be switched
under Setup > User Preferences
> Ul > General.

« This quick start shows light theme.

* Light Theme
E B +FD

e Dark Theme

&« User Preferences Editor

[ Categories

[ Category: General

» 3 Interfaces
23 Logic
» 0 Manufacture
3 Misc
£ Obsolete
0 os
» 1 paths
» 3 Placement
» £ Route
» 3 Shapes
3 signal_analysis
23 sKiLL
vou
£ App_modes
£ Browse
3 Control_panel
23 Fonts

B General

FlowCAD

Preference
allegro_abortmsg
allegro_allow_canvas_in_front
allegro_default_coordinates
allegro_history
allegro_lock_toolbars
allegro_noabort_confirm
allegro_noghosting

allegro_savehist

Iallegro_theme

artist_use_orcad_menu
cdsdoc_shownav
display_main_nosaved_geometry
display_nosaved_geometry
helpemd_execute
left_right_dock_occupy_corners

noabout

Ffém @aaqaace

Fel QQARQAQ D ®
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Introduction — Menu Structure

° Depend|ng on Whether an &« User Preferences Editor
OI’CAD or A||egr0 I|Cense |S [ Categories " Category: General
used, the menu structure is & os Preference Value
different_ » 1 Paths Iorcad_use_legacy_menu I
. . » 3 Placement pdf viewer
* In this quick sta_rt the Allegro » €3 Route B — O
menu structure is used, » £ Shapes ecentfilalist :
because OrCAD can be g EEES'-E”E'YS'S report_ height
Operated with the Allegro menu. v 53 Ul resizable_status_bar ]
. £ d tbriconsize
*  You can switch the menus o orpmaces
Browse text_nocompact ]
under Setup > User 3 Control_panel ux_analytics_off L
Preferences > Ul > General. 3 Fonts ux_analytics_on 0
£ Html

e OrCAD Menu

b & OrCAD PCE Designer Standard: routed.brd Project: D:.../PCE_Editor_Demo/Solution

File Import Setup Display ©Qutline Add Edit Place Route Shape Check Tools Manufacture Export FloWare  Help

« Allegro Menu

&< Allegro PCB Designer: unnamed.brd Project: D:/Projekte

Eile  Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze  Manufacture Tools  FloWare  Help
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OrCAD PCB Design Flow

Schematic PCB Layout

FlowCAD

Manufacturing output

Electrical Engineer OrCAD PCB Editor
BOM

AutoRouter
SpecctraRouter

Capture

Reports

Design
Sync

Symbol
Library

Footprint
Library

CIS-DB

View, Plot

_—
~—_

Gerber &
Drill

» As you can see, the OrCAD PCB Designer Flow consists mainly of two parts.

— These are the schematic capture module Capture and the layout module OrCAD PCB Editor.

« Both modules are supplemented by additional sub packages who represent in each combination an
ideal tool, enabling the user to complete all tasks with maximized efficiency.
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Necessary Steps in Schematic

Solutions | Downloads | Training | Events | News FlowCAD Confidential | 7



https://www.flowcad.com/en/solutions.htm
https://www.flowcad.com/en/download.htm
https://www.flowcad.com/en/training.htm
https://www.flowcad.com/en/events.htm
https://www.flowcad.com/en/news.htm

FlowCAD

Necessary Steps in Schematic

» The steps described in this chapter give a brief overview.
* For Capture CIS a separate quick start is available.

« Logic data already exists in the training data and can be directly imported into a board-file as
described in Lab Import of Logic Information on page 76.

» Logic data required for PCB Editor quick start can be found at:
~\PCB_Editor_Demo_22 1\PCB_Editor_Demo\project2
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FlowCAD

Schematic Template

The goal of a design flow is, as already mentioned in the introduction, is to design a PCB layout based on
an existing schematic.
Please see below schematic used for our demo example.

Primaer 220V /sekundaer 18V GleiChriChterSChaltung

T1
actl 1 9

ac2

D1
5 B40C800

Trafo_18V

7

1 plus

220uF

B
-
5
3|
/

More details regarding the Capture =
flow can be found in the Capture CIS

Quick Start documentation. Spannungsstabilisierung (1.5V...15V, 120 mA)

u1
LM317

I 3 2 t
pus . IN out + o

R1
1.2k

ADJ

I

R2
22k

1=
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FlowCAD

REFDES - Footprints

In the list below we have listed footprints name of the parts manually assigned in the schematic.
Footprints are symbols of electronic components used in the layout tool.

- T = ERA-EI30-2_8VA
- D1 = SM_GL_BRUECKE
. U1 = TO220abv

. R1 = SMR_1206

- R2 = VRES34

. L1 = SML_2220

- C1,C2 = Cpol 508

. C3,C4 = SMC_1206

Please ensure correct spelling.
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FlowCAD

Start of Capture

After starting Capture,
the Capture Session Frame window will open.

Start via:
Start > All Programs >
Cadence PCB 2022 > Capture CIS

=I* OrCAD Capture - [Start Page]

File Design Edit View Tools Place PCB SlAnalysis Accessories Options  Window Help cadence®
= ;. = H W4 Q @\ @\ E R
or BaBEe <BROCHRY . .
Start Page X A ‘
lew... Ctrl + [0 com Epa
. E
L | n k ? (Latest Version Available 22.1-2022-P00T)
I deskt Gl O 2 .
CO n O n eS O p Migration Guide orials B  UtreRelizbie Low- FlowCAD EDA-Software Vertriebs
Latency...

Read More|

J All About Ka-Band
Antenna Technology
Read More

www.flowcad.de

The Future of laT

At the bottom of the window the Session Log

window appears. It can be viewed also in a e
separate window. All events of the current session e

and messages from other Capture tools are listed
here.

Recent Projects

@
File > Open > Project... will open an existing i _ _ |

project, in which the design (Power_Supply) is .
defined. -

Online DRCs | Command Window  Session Log

Ready
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FlowCAD

Layout Creation

The logic data gets transferred via PCB > New
Layout into new PCB.

« PCB Layout Folder: Folder for netlist data

* |Input Board File: A base or predefined
board template

» Board: New generated board file

x
Mew Layout

Create New Layout and Associate in Project

PCE Layout Folder allzgro
Input Board File start.brd
Board allegro\power_supply.brd
Ok Cance Help
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PCB Editor Flow Overview
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FlowCAD

PCB Editor Flow Overview

Forward Annotation | Layout ‘ Back Annotation

Libraries | Board Design Setup | Constraints
| Drawing Parameter | * Spacing
Board Template * Physical
e Desi
Package Symbol Component Placement esign
}
Padstacks Routing
Mech. Symbol Interactive / Autorouting
!
Format Symbol Shapes
Shape Symbol Power Planes Plots
}
Flash Symbol Post Process . Geg?ﬁlr & Reports
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User Interface
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FlowCAD

PCB Editor and Canvas

e Allegro PCB Designer: final_HDL.brd Project: D:.../ALLBasic/AllBasic/solutions X Tltl e Ba r

File Edit \iew Add [Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools Help céden(e
| BB +PETOSC- 2 A00 o'H d -6-%-0-@- - B <

Start Page  final_HDL Options Find Visibility

'\P/lull-down Visibility - & X
enus
Globalvisibiity | on || off || tast | Icons /
View | vl Toolbars
Layer Plan Etch Via Pin Drc All
Conductors D D D D D D
Planes DDDDDD
] l. .'l e T All Layers O0o0OOooo
-_ Top [ RN
= Canvas ond NN
™ == Int_1 W]
_ = Int_2 (]
= 2 - e Vee ] Control
’ Bottom NN
Through All L] w0 Panel(S)
Command Command - & X View — X il Dre Wire DRC
WIndOW Loading axlcore.cxt I | Al L % Status
Opening existing design... ECTON)
It —iln cmAAan 4canAn Top L]
|Command > '| . [ Enable layer select mode
Status —
bar Ready | Idle Top -1635.00, 3785.00 [r] Y ot 3 ceneralecit [HRIBREN & ©

t t
Active Layer t— Cursor Position 1'—'Application Mode

Active Command
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FlowCAD

Icons and Toolbars

Here you can see the icons of the PCB Editor. They are bundled in groups, so-called toolbars.

View > Customize Toolbar allows to view or hide toolbars.

Like in Windows, toolbars can be arranged along outer edges of the Capture window or in a separate
location.

File Edit Undo / Redo Linie / Text Route Zoom 3D View

Lol | l l |

BB +RETO C- X LA0E &% Sl HRIQARAQQAQALTE

I 1 I

Fix / Unfix Place Rats on / off

D SHBE of vHBox CQEQK4 bt .. Hre

I 1 1 1 1

Setup (Color, Display Shapes Manufacture Update DRC
Constraints)

Note
When you hover with the mouse curser over an icon, a short description will be displayed.
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Control Panels and World View Window (l)

* Options Tab

— Shows current parameters and values for
active command

— Shows fields to control active commands

« Find Tab (Find Filter)

— Controls which objects can be selected o
Options Find Visibility
— You can also select objects by entering their name

Visibility —F X
: VISIbIIIty Tab Global visibility Oon off Last
— Controls visibility of routing objects (Etch, Pin, Via, _
DRC) on conductor and plane layers Ve T
Layer Etch Via Pin Drc All
Conductors O O
Planes OO0 0 O
Masks ooy
All Layers 000
Top I:I D I:I D D
Ground |§| IE IE |§| (]
Power D |§| |§| |§| ]
Bottom |i| |i| |i| |i| (]
Through Al |§| ]
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Control Panels and World View Window (ll)

FlowCAD

Command — F X View — F X

Pick in world window to enter second point of new display window. 2

Pick in world window to enter second point of new display window. RMB

There are no elements in world window to center on.

Pick in world window to enter first point of new display window. Done

Pick in world window to enter second point of new display window.

Pick in world window to enter second point of new display window. 0ps

Select element(s) to move. W Zarcel

<
Move Display

Command > I el Resize Display
Find Next

Idle _ Ground 60.6, -9.0 mm P A MNone Find Previous

View Window

 Shows actual view section relative to entire
design

» Allows also to zoom into areas of the design

Command Window

 Allows to enter coordinates and command and

shows system messages

Tip
* For larger working area all windows can be

closed separately
(View > Windows or via (& == ).

FlowCAD Confidential |
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FlowCAD

Zoom Control with Middle Mouse Button

The middle mouse button provides a universal tool to zooming and panning in the design canvas.

@ Circle in the middle represents the original @ The arrows represent the direction of
selection point. 1st click with the middle mouse movement and following 2nd click
mouse button (MMB). (MMB).

Zoom Prev
Zoom by Points Zoom by Points

Zoom Cancel < O —  Zoom Fit

RN

Zoom Out Zoom Out

Zoom Out

@ Press the middle mouse button (MMB) and move mouse. This is the way to pan actual view.

@ A double click (MMB) will execute command Zoom Center.
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FlowCAD

Aliases, Function Keys and Strokes

Aliases, Function keys and strokes allow to execute complete commands or even macros with one click.

Try to perform following examples as alias, function key and stroke:

1. Load board sample.brd (folder sample).

2. Type following commands, one after the other, in the command window and confirm with ENTER:

» alias Home zoom fit (Assignment of ZOOM Fit on Pos1-key. Please ensure correct large and lower case).
» funckey r iangle 90 (Assignment of 90-degree rotation on R-Key. Please ensure correct large and lower case).
Use middle mouse key to zoom into a small area.

Press key Pos1 (or Home using an English keyboard). Command Zoom Fit will be executed.

Choose Edit > Move and select a component.

Press key R multiple times. Component will rotate by 90 degree every time.

Press RMB > Done.

Press Ctrl key and at same time RMB. Draw a small Z over a component.

© O N OREO

Command Zoom in will be executed.

You have successfully defined an alias and a function as well as a stroke function.
Type alias in command line and ENTER. All default aliases and function keys will be displayed.
Select Tools > Utilities > Stroke Editor. Stroke editor will start and show all predefined strokes.

Tip
Two assignments above are only present in current session. How to define this kind of assignment
permanently, will be explained in the next chapter.
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FlowCAD

Workspace
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FlowCAD

PCB Editor Data Structure

« A Board File (xyz.brd) is collection of many drawing layers. Each of these layers can be switched
visible or invisible. To each layer a color can be assigned.

« PCB Editor is managing these drawing layers within a hierarchy of folders, classes and subclasses.
Folders are a collection of classes to support users controlling colors and visibility.

* All elements are stored in kind of a 2-level database.

— First level is referencing to different predefined classes. Some dedicated classes are combined in specific folders.
Folders and classes can neither be deleted nor can new ones be added.

— Within each class there are multiple subclasses. Subclasses are second level of database. They are called layers
in the design. Predefined subclasses can not get deleted. You can add as many new subclasses as you want. These
can get deleted if they do not contain any data.

» All copper structures are done on subclasses of class Etch.

— For each electrical layer of the board you must add an appropriate subclass. This means, for a 4-layer multilayer you

need four subclasses under class Etch.
 Anew PCB board is by default generated as a 2-layer board consisting of top and bottom.
— Predefined subclasses top and bottom can not get renamed or deleted.

FlowCAD Confidential | 23
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FlowCAD

Folders, Classes and Subclasses (l)

Folder Classes Subclasses

Display Temp Highlight, Grids, Ratsnest (top, No Subclasses
bot, thru), Perm Highlight, Waived
DRCs, Dirill holes, Via Label,
Stacked via Label, Background,
Pattern, Shading, Transparency

Stackup / Pin, Via, DRC, Etch, Anti Etch, Top, Bottom
Conductor Boundary (and all other user defined PCB board design layers)
Stackup / Pin, Via, DRC, Etch, Anti Etch, Soldermask_Top, Soldermask_Bottom, Pastemask_Top,
Non_Conductor Boundary Pastemask_Bottom, Filmmasktop, Filmmaskbottom,
Through All, Package Top, Package Bottom
Areas Route Keepout, Via Keepout, Top, Bottom, Inner_Plane_Layers, Inner_Signal_Layers,
Package Top, Bottom, Through All, Outer_Layers, Through All

Package Keepout, Package Keepin,
Route Keepin, Constraints Region

Board Geometry  Board Geometry Outline, Plating_Bar, Assembly Notes, Tooling_Corners,
Dimension, Place_Grid_Top, Place_Grid_Bottom,
Top_Room, Bottom_Room, Both_Rooms,
Switch_Area_Top, Switch_Area_Bottom, Silkscreen_Top,

Silkscreen_Bottom, Assembly_ Detail, Soldermask_Top,
Soldermask_Bottom, Off Grid_Area, NcroutePath,
Wb_Guide Line
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FlowCAD

Folders, Classes and Subclasses (ll)

Folder Classes Subclasses
Package Package Geometry Assembly Top, Assembly Bottom, Place_Bound_Top,
Geometry Place_Bound_Bottom, Pin_Number, Pad_Stack_Name,

Silkscreen_Top, Silkscreen_Bottom, Body_ Center,
Soldermask_Top, Soldermask_Bottom, Display_Top,
Display_Bottom, Modules, Dfa_Bound_Top,
Dfa_Bound_Bottom, PasteMask_Top, PasteMask Bottom

Embedded Embedded Geometry All

Geometry

Components Comp Value, Device Type, Ref Des, Assembly Top, Assembly Bottom, Display_Top,
Tolerance, User Part Number Display_Bottom, Silkscreen_Top, Silkscreen_Bottom

Manufacturing Manufacturing Autosilk_Top, Autosilk_Bottom, Ncdrill_Legend,

Ncdrill_Figure, No_Gloss_All, No_Gloss_Top,
No_Gloss Bottom, No_Gloss_Internal, No_Probe_Top,
No_ Probe Bottom, Photoplot_Outline, Probe Top,
Probe Bottom, Xsection_ Chart

Drawing Format Drawing Format Drawing_Origin, Outline, Revision_Block, Revision_Data,
Title_Block, Title_Data
Analysis Analysis Low_Isocontour, Medium1_lsocontour,

Medium2_Isocontour, Medium3_Isocontour,
High_Isocontour, Pcb_Temperature
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FlowCAD

Folders, Classes and Subclasses (lll)

To add additional layers (subclasses) to a PCB, the desired class should be selected in the pull-down
menu Setup > Subclasses. The name of the new subclass can be defined in subsequent windows.

File Edit Wiew Add Display BEE0S Shape Logic  Place

0 ﬁ Design Parameters...
E B +ETO ,

Application Mode
Start Page  start Grids...

Polar Grid
Custom Wariables

Change Crawing Qrigin
Cross-section...
Subclasses...
Materials...

With exception of routing layers (Etch)

BOARD GEOMETRY
COMPOMNENT VALUE
DEVICE TYPE
DRAWING FORMAT
ETCH
MANUFACTURING
AMALYSIS

PACKAGE GEOMETRY
REF DES
TOLERANCE

USER PART NUMBER
RIGID FLEX

SURFACE FINISHES

P
o« Define Subclass

MANUFACTURING

Mew Subclass: New_Subdass|

Autosilk_Bottom
Autosilk_Top
Medrill_Figure
Medrill_Legend
Mo_Gloss_al
Mo_Gloss_Bottom
Mo_Gloss_Internal
MNo_Gloss_Top
Mo_Probe_Bottom
Mo_Probe_Top
Photoplot_Qutline
Probe_Bottom
Probe_Top
Xsection_Chart

all user defined layers can be entered via these menus. When you choose ETCH, the Layer Stackup will
be started automatically to define additional routing layers. More details on this topic at page 72.

All user defined layers have a white background to highlight user defined layers in menus.  newsudass

All other layers are default layers of the system. One click on arrow button will delete

a user defined layer. Only layers without any data can be deleted.

MY_CLASS
Delete Autosilk_Bot
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FlowCAD

Control of Color and Visibility (I)

Via Display > Color > Visibility or # visibility and color of individual layers (classes / subclasses) can

be set.

3¢ Color Dialeg

Folder Layers | Mets Display = Favorites  Visibility Pane
\E Hicle unused layers Filter layers: | Global visibility: | On | | off | | Last |
¥ Stack-Up Pin Via Etch Drc AntiEtch | Bound | Cavity Plan

All

/"'CU"::“‘" Al 00| w0 0| w0 | wd| 20 |20 20|00
Class v v Top mimiid 2 M EHEEE O = .
Cw =[]

Etch Ground nOe @l = =[] 0
Subclasses e Pover oo|z[[efw[e |z Oz O«z]o
Boundary Bottom o™ ...l:l ....D.

&

&

&

&

Flomcr:lawn Soldermask_Top M . . I:I
» Non-Conductor Soldermask_Bottom MO . . I:I
P Areas
> Geometry Pastemask_Top M . . I:I
» Components Pastemask_Bottom v} . . I:I
Manufacturing
) IFiImmasktop =il | . .
Drawing format
Rigid flex I Filmmaskbottom | Pattern
Available colors: [ Highlight unused colors Selected: Available patterns: Se|eCtI0n
(AT T '
(0 T O
(5 5 5 ] O )
Color /’DDDF DOEEEE0
r S
selection moD
| oK | ‘ Cancel | | Apply | | Reset | | Load '| | Save "
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FlowCAD

Control of Color and Visibility (ll)

Via Display > Color > Visibility or # visibility and color of individual layers (classes / subclasses) can
be set.

Color/ Net colors General display User defined favorites

Visibility settings of (via RMB click in layer tab)

of design working area

layer Definition of
Visibility Pane

Layers Mets Display Favorites Visibility Pane

Filter layers:
v Stack-Up Al Pin
~ Conductor All OO0 O .

Tip
In display settings you also have functions like shadow mode and transparency for individual appearance
of design.
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FlowCAD

Option Window of Control Panel

The parameters in the option window depend on respective command and offer a variety of options for
the commands. You should therefore always keep an eye on the Options window during interactive work.

Route > Connect Edit > Change Add > Text

Options  Find  Visibility Options  Find  Visibility Options  Find  Visbility

Options - & X Options - F X Options _8 X
D O Top - Act Class: Etch - Active Class and Subdass:

E‘ B Bottom - At v Mew subclass: Etch

Mo available via - Via O l:l O Ground - l:‘ & Top

-
-
Met: Mull Met
Line lock: line v 45 - via [ Mirror .
Line width: 0.0 Marker size:

1.3
[ Route offset: 10.00 . -
[] Text block: 1 3 Rotate: 0.0

w
Miter: 1x width ~ | Min 7
N Text name: ~ Text block: 1 =
Line width: 0.3 w
[ Textjust: Left - Text name: -
-

Bubble: Shove preferred
Shove vias: off - Text just: Left
Gridless
Clip dangling dines
Smooth: Minimal -

Snap to connect paint
Replace etch
[ auto-blank other rats

[ optimize in channel Options...
[ clearance View({use Ctrl-Tab to toggle)
Spacing

Changes take effect immediately and also overwrite pre-settings made in PCB Editor setup.
For example via Setup > Design Parameters... > Design > Linelock / Symbol.
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FlowCAD

Visibility Control Panel

The Visibility control panel provides a fast method to switch single layers on or off. Layer control related to
individual elements applies only to copper and mask layers.
For documentation layers, color dialog window @ or user defined color views can be used.

Exclude / Include Layers

Cptions Find Visibility Last Wiew
Visibility - F X User defined . g Filc: placed
lor Vi File: place_baot

color views File: place_top

Global visibility On off Ay

View w7

Layer Etch Via Fin Drc Al Control

Conductors N conductor, plane and

> Planes HEEEREN S/ conct layers

Masks O OO

All Layers Oooggdn

Top I:' IEI I:I IEI D- ..

Ground = O Individual layer

Power CRC N = control

Bottom IE‘ IEI D—

Through all ]

Individual control of elements
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User Preferences

Via Setup > User Preferences... behavior and settings of the PCB Editor can be predefined.

The two most important settings are psmpath
and padpath. Only if these are set properly,

components can be placed from library. — =
The Picture shows default settings. These oo '“”' % om0
should not be modified at the beginning. g - i
» D lepadaging modulepath Comman: O
All PCB Editor default settings are stored to a S = % O
file named env located under S - = —
< your_Installation > /share/pcb/text. L etee = - D
= SUGA-
As soon as you open illustrated menu and O —
perform a modification, a folder named & e
PCBENV and a file env inside will be created e
in your home directory. o e
In this file you can define your individual S — S A AT —
aliases and function keys. This env file will be [T rssmraso
automatically loaded with every start of the Y
PCB Editor. B Tt Y .2 e, T A2 M
T Gancel et E= T
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Library
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FlowCAD

Library Elements

The libraries that are required for layout can contain different elements. A short overview and explanation
regarding these elements is shown below.

+ Package symbol (.psm) Footprint (DIP14, SOIC16, etc.), package symbol
+ Padstack (.pad) Pad and drill definition of pins on each layer
* Mechanical symbol (.bsm) Mechanical symbol, i. e. spacer, predefined outline of a board with mounting holes

* Format symbol (.osm) Drawing frame for documentation, can not have pins

*  Shape symbol (.ssm) Predefined Copper shape, i. e. for special pad shapes

* Flash symbol (.fsm) Copper shape for thermal ties on plane layers

* Board template (.brd) Board template with outline, technology (stackup, spacings, ...) and more presettings

Padstack and package symbol are explained on following pages.

All listed symbols modified with symbol editors are edited and saved as .dra.
After compilation .psm, .bsm, .osm, .ssm, .fsm files are available to be used by PCB Editor.

All symbol editors are based on the PCB Editor and have the same use model. Only the function set is
different.

Since symbol type is part of .dra file, correct symbol editor will open for editing. There is a separate
Padstack Editor for padstacks. You will find an overview of different symbol editors on next page.
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Overview of Editors

i
| Flash a Package
I
I
__________ or—o .
: , \ r . ' olu*[o I OrCAD PCB Designer
1 1 Padstack Editor 1 ol lo [ ,
I \ I | ol o j Design Layout brd
I I I I
I I - . I I
: fsm i 5 O =] Mechanical I
1 dra | 0 0 1 .bsm I
1Shape I O O I dra :
| I | |
I I pad | @ I
I I I I
| | | [T
I I I 108
| | | | -
I I I Format I
I .SSM I
.0sm |
I dra | I dra I
J | : I
: ' Manufacturing
I : Outputs
AN J!
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Footprint as a Basic Symbol

Symbol editors are used to create necessary layout library elements.
Most important element — the footprint — will be representative example.

‘ Assembly

] ” ™ corurs

Footprint

Kupferpad

Padstack

There are also pure graphic symbols for documentation or production purposes (company logos, drawing
frames, adjustment markers), which can also be created using one of the symbol editors.
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Library Tools

e (Package) Allegro: smc_1206.dra Project:

Eile  Edit

Dimension / Drafting Floware

Help

cadence

BE B PBETOC X 4

Start Page | smc_1206

Command

Loading axicore.cxt
Loading context "C:/Cadence/SPB_22.1/share/pch/etc/Floware/skill/allegro/flowars

|C0mmand »

Ready  Idle

I
200, -40 mils |T| m Y off ¥ Gener:

Options
Visibility - F X

View

Layer
CON g

All Laye|

i B e % e & f

Find Visibility

Global visibility
[ ¥

Plar Etct Via Pin Drc £

File  View Help

Symbol Editor

Padstack Editor

FlowCAD

Top
Bottom

2D Top Padstack View

BEB

Through

2D Padstack Side Views 8 X

O

| SMD Pin  Units:

[ Select pad to change

RMECST] [ [ [ocsoniars [uekisrenopios siman

Layer Name

ToP v L

ADJACENT LAYER

Anti Pad | Keep Qut
MNone MNone
Nane

[ Regular Pad on layer TOP

Geometry: Rectangle v
shepesymoot [ [[ . ]

Flash name:
Width: 6
Height: 47
Offset x:

Offset y:

1L

Decimal places:
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Padstacks
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FlowCAD

Padstack (Structure)

Most important element of a footprint is padstack.
A padstack contains geometric shape of a pad on every layer of a board as well as drill diameter for thru
hole components.

There are basically two types of padstacks:

Through-Hole Padstack Surface-mount Padstack

Bottom

Definition of pad size for all layers (electrical or nonelectrical) is done in
Padstack Editor. Electrical layers are all signal and plane layers.
Nonelectric layers are solder mask, paste mask and film mask. Film mask
can be used for multiple purpose.

Default routing layers are BEGIN Layer, DEFAULT INTERNAL and END
Layer.

The DEFAULT INTERNAL definition is used for additional inner layers
besides top and bottom.

0000
%
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Padstack (Details)

Regular Pad

A pad with a regular shape (circle, square,
rectangle, oblong, octagon) as available in the

dropdown.

Shape Symbol

If pad geometries not
available in the dropdown
are to be used, they can
simply be drawn as a
shape.

~ Regular Pad on layer TOP

FlowCAD

Geometry: Rectangle ‘|
Circle
Shape symbol: Square
Flash name: %
]
Width: Round...angle
_ Chamf...angle
Height: M-sid..lygon
Offset x: Qctagon
Shape symbol
Offset y: Donut

 Regular Pad on layer TOP

Geometry: Rectangle hd

Shape symbal: | |

Flash name:

Width:
Height:
Offset x: I:l
Offset y: I:l
Decimal places:

[ ] Library Shape Symbol Browser
[ Select a pad symbal from the lis [ Selected pad symbol
sha_sot38msk
| Create New Shape Symbol |
o |
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Pad Designer — Start

There are two ways to start the Padstack Editor:
« Start > Cadence PCB Utilities > PCB Editor Utilities 2022 > Padstack Editor 2022
or directly from the PCB Editor resp. symbol editor:

+ Tools > Padstack > Modify Design / Library Padstack...

On start page you can choose different

padstack types.

Based on selection next tabs are

/'

available and prepared.

Preview top

Preview side
view

2D Top Padstack View & X

FlowCAD

Start | Drill | Secondary Drill | Drill Symbol | Drill Offset | Design Layers | Mask Layers

[ Select padstack usage:

T

Thru Pin SMD Pin Via BBVia Microvia Slot
S/ -~
Mechanical Tooling Mounting Fiducial Bond Die Pad
Hole Hole Hole Finger
[ Select pad geometry:
2D Padstack Side Views 5 X
Oblong Rectangle Rounded Chamfered
. Rectangle Rectangle
Circle Square
Octagon Donut n-Sided
Polygon
Via  Units: |Milimeter ¥ Decimal places:
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Pad Designer — Dirill

In tab Drill you have access to all necessary settings to define drill holes.

In addition to drill diameter and tOIGranCGS, Start | Drill | Secondary Drill - Drill Symbol | Drill Offset | Design Layers | Mask Layers = Options | Summ

drill type (e.g. laser) can also be specified. - Drill hole
Hole type: |Circle "'|
Diameter
Finished diameter. |0.5£HJ |
+ Tolerance: |G.D{HJ |
- Tolerance: |D.D{ID |
Drill tool size: | |
Mon-standard drill: | "|
" Hole plating
Hole/slot plating: |P|ated "|
o . . . ~ Drill d col
Furthermore, it is possible to define drill rirons and cetmne
. Pattern style: Mumber of drill rows:
matrices.
MNumber of drill columns:
Custom Clearance between columns:
Clearance between rows:
[ orills are staggered
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Pad Designer — Secondary Drill

In tab Secondary Drill you can define all necessary settings for Secondary Drill and Backdrilling.

In addition to diameter and tolerances
it is possible to define an individual
symbol for backadrills.

In addition, as of OrCAD Professional,
it is also possible to define

backdrilling.
The backdrilling process will not be
discussed further in this quick start.

FlowCAD

Start | Drill | Secondary Drill * Drill Symbol = Drill Offset = Design Layers = Mask Layers | Options = Summary

rl] Backdrill
Diameter: 1.200
r Backdrill drill symbol — ]
Type of drill figure: - -
_ 2000
Characters:
Drill figure width: 0.000
|~—Bﬁdt Arill Dlamamr—-l
Crill figure height:
) 1
rl¥] Counter bore/sink
Counter bore "'D'a "‘ 1
e 1.200 Depth
+ Tolerance
- Tolerance:
Depth:
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Pad Designer — Drill Symbol

In tab Drill Symbol you can define drill symbols for drill table on manufacturing documentation.

Drill Symbaol | Drill Offset | Design Layers = Mask Layers = Options = Summg

Start  Drill | Secondary Drill

 Define a drill symbal

Type of drill figure: Hexagonx ¥
Characters:

Drill figure width:

Drill figure height:
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FlowCAD

Pad Designer — Drill Offset

In tab Drill Offset you can define an offset between pad and drill hole.

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

- Offset from padstack origin to hole

Offset x 0.300 -T
+Y
-+
]
Offset y: 0.500
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Pad Designer — Design Layers

FlowCAD

In addition to tabs for defining holes, Design Layers tab is most important in Padstack Editor.

Copper pads are defined here.
Different geometries can be selected
and the associated dimensions
defined.

Note

In the Design Layer tab it is also
possible to define thermal and
antipads. These are no longer
needed nowadays because they are
only used on negative copper layers.

Start | Drill | Secondary Drill ~ Drill Symbaol = Drill Offset | Design Layers

 Select pad to change

Mask Layers | Options | Summary

-

-BO'I'I'OM

Layer Name Regular Pad | Thermal Pad | Anti Pad | Keep Qut
Circle 1.600 MNone Mone Mone
DEFAULT INTERNAL Circle 1.270 Mone Mone Maone
Circle 1.600 MNone Mone Mone
ADJACENT LAYER . Nane

Geometry:

Flash name:

Diameter:

Offset

Offset y:

Shape symbol;

" Regular Pad on layer BOTTOM

Circle v
MNone

Square
COblong
Rectangle
Round...angle
Chamf..angle
M-sid..lygon
Octagon
Shap..mbol
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FlowCAD

Pad Designer — Mask Layers

In tab Mask Layers you can define different mask layers.

In addition to gap in solder resist, you Start  Drill | Secondary Drill | Drill Symbol | Drill Offset | Design Layers | Mask Layers = Options = Summary
can define solder paste and if ~ Select pad to change
necessary, gaps for other mask layers. Layer Name Pad [ add Layer |

SOLDERMASK_TOP

SOLDERMASK_BOTTOM None

PASTEMASK_TOP Circle 1.400

PASTEMASK_BOTTOM None

Mone

FILMMASK_TOP

 Pad on layer SOLDERMASK_TOP

Geometry: Circle hd
Mone

Shape symbol:
Square
Ohblong

Flash symbal:  |Rectangle
Roun..ngle

Diameter: Chalm...ngle
M-sL.ygon
QOctagon

Offset x: Donut

Offset y:
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FlowCAD

Pad Designer — Options / Summary

In Options tab more additional options Start _ Drill Design Layers | Mask Layers  Options | Summary
are bundled. N
Layer: TOP
Summary tab shows a summary of IReg"jl‘:r IE;’;‘H‘:I’:{:‘B""“‘ L:':‘g'“fj“’”“";"ﬁ“t
different layers, drills and additional Thermal None | | | |
settings. For documentation purpose this poti None | | I I

keep OutjNone || |

summary can be also exported in html.

Layer: ADJACENT LAYER
| Pad |Geometry Width Height|X offset|Y offset
|Regu|ar |None | | | |
|Therma| |None | | | |
Lﬂmti |None | | | |

L L |

|Keep Out|None

Mask layer pads

| Layer |Geornetry |Width |Heig ht |X offset |Y offset
ISOLDERMASK_TOP  [Rectangle [57 (51 o o
ISOLDERMASK_BOTTOM [None | | | |
PASTEMASK_TOP Rectangle |53 |47 o o
PASTEMASK BOTTOM [None | | | |
FILMMASK_TOP None | | | |
FILMMASK_BOTTOM  [None | | | |
[COVERLAY_TOP None | | | |
[COVERLAY BOTTOM  [None | | | |

| Save | | Print |
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FlowCAD

Lab: Padstack (Start)

Next, we will show the steps to generate a through hole padstack.

1. Start > Cadence PCB Utilities > PCB Editor Utilities

2022 > Padstack Editor 2022 :::::cr::"ame: ;:::;:ijte,fzz_l,’aﬁ_SchneIEstartfz2_1,'PCB_Editor_SchneIIslart_za_UPCB_Edﬂor_Demo,.’So\utinr]‘
. . . Padstack usage: |Thru Pin v
2. File > New in Padstack Editor / g
. . . OK H Cancel | Help
3. Browser window on the right will appear.
4. Navigate with browser button to your target folder o o Pk
(In thIS Case Play) Look in: D:\Projekte\22_1\0...ditor_Demo\symbaols '| o 90 ﬁ @ E]
[ 4] Desktop MName
5. Enter padstack name 60c38d. 4 Documents B
& hschroeter 6 60s38d.pad

6. Activate change directory box. The
chosen directory will be your working folder.

tech BB s0cssd.pad
u ¢158h105m163t145_185_35y186.pad
B hole100.pad

B hole120.pad

7. Please save new padstack. -
hole150.pad

By selecting check box under 5., the Play directory will B paceccissdpad
become the current working folder. \ | [Tl RALETE: ) |

File name: Save
8. Headline of Padstack Editor shows name and path. Files of type: Padstack (~pad) v| [ concel |

Change Directory

Note

Naming convention of Cadence is referenced to units in mil:

60c = 60 mil circle; 38d = 38 mil hole (final diameter); in addition: r = rectangle; s = square; o = oblong
This notation is used for all padstacks delivered by Cadence and is easy to recognize.
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FlowCAD

Lab: Padstack (Drill)

Please enter values from Start  Drill | Secondary Drill - Drill Symbol * Drill Offset | Design Layers  Mask Layers | Options = Summary
the picture into Drill tab. - Drill hole

Haole type: Circle hd

Diameter

Finished diameter: |38 |

+ Tolerance: |D |
- Tolerance: |D |
. Drill tool size:
Tlp | |
Mon-standard drill: | v|
To ensure to enter all
™ Hole plating

necessary entries, please
move from left to I"Ight Hole/slot plating: |P|ated T|
through all tabs.

™ Drill rows and columns

All unused tabs of a Pattern style: Number of drill rows: |:|
padStaCk type are MNumber of drill columns: |:|
grayed out. Clearance between columns: [0 |
Clearance betweenrows: o |

] Drills are staggered
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Lab: Padstack (Design Layers)

Please enter values from the Start | Drill  Secondary Drill - Drill Symbol -~ Drill Offset | Design Layers | Mask Layers  Options = Summary
form into Design Layers tab. - select pad to change
Layer Mame Regular Pad | Thermal Pad | AntiPad | Keep Out
DEFAULT INTERNAI Circle 60 Mone Maone Maone
-BD'I'I'OM Circle 60 MNone Mone MNone

ADJACENT LAYER ) . - Mone

Tip

. .  Regular Pad on layer TOP

With right mouse button

via copy / paste, pads Geometry:

can be copied from one to

another layer within a tab. shape symbol: | |

Flash name: I:l
Diameter:
Offset x l:l
Offset y: I:l
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Lab: Padstack (Design Layers)

Create corresponding pads also in Mask Layers tab.

Start  Drill = Secondary Drill - Drill Symbol | Drill Offset = Design Layers | Mask Layers | Options = Summary

~ Select pad to change
Layer Name Pad MI
SOLDERMASK_TOP Circle 60
SOLDERMASK_BOTTOM ||  Circle 60
PASTEMASK_TOP None
PASTEMASK_BOTTOM None
FILMMASK_TOP None
FILMMASK_BOTTOM MNone
COVERLAY_TOP None
COVERLAY_BOTTOM None
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Symbols

Solutions | Downloads | Training | Events | News FlowCAD Confidential | 52



https://www.flowcad.com/en/solutions.htm
https://www.flowcad.com/en/download.htm
https://www.flowcad.com/en/training.htm
https://www.flowcad.com/en/events.htm
https://www.flowcad.com/en/news.htm

FlowCAD

Overview Footprint Design Process

Creation of a new footprint includes following steps:
» Definition of units, decimal places and size of workspace
» Definition of origin. This is typically base point of component during placement

« Grid definition (does support easier curser positioning)
Via keyboard any complex value can be entered

» Placement of pins (predefined padstacks)

« Assembly and silkscreen outline definition

» Definition of occupied component area for placement (Placebound_Top/Bot)
« Entry of possible height constraints of placebound_Top/Bot

« Addition or modification of component Text like REFDES or DEVICETYPE

« Saving in desired library

These steps are illustrated on next pages. Our example component is a transformer. The data sheet of it
can be found in PCB Editor Demo folder and is named Datenblatt_Trafo.pdf.
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FlowCAD

Lab: Symbol (Start)

Package Symbol Editor can be opened from an already opened PCB Editor via File New > Package
Symbol. In form you can enter name of a new footprint.

&
File Edit View Add Display Setup Shape Layout Dimension/ Drafting Tools FloWare Help céden(e’
B R +PUOC AR 4@ 4 & B -0 - & B

Options Find Visibility
Visibility - & X

Global visibility

~| &% New Drawing
Please enter name
ERA-EI30-2_8VA

Project Directory: D:../PCE_Editor_Demo/symbols plat Etct Via Pin Dr

MM

Drawing MName: |ERA-EI3&-2_8VA || Browse...

P Drawing Type: |Package symbal || Template.. | | [
as an example soard EEEELC
and use Browse to Board (wizard) mEEEC

lgoigie Ii‘ |:

I Package symbol
Package symbal (wizard)
Mechanical symbal
Format symbal

Shape symbol

save in folder Play.

Command

Mg

Performing a partial design check before s Flash symbol
Writing design to disk

'#Taaaaaq09508.tmp' saved to disk.
. o ok || cancel |

|C0mmand > hd | [] Enable layer select mode

- new Place_Bound_Top -30, 70 mils m m Y off 3% Generaledit [ MM DRC| W 0
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Lab: Symbol (Setup)

In Setup > Design Parameters...> Design you
can set units, decimal places and size of
workspaces as well as origin.

Move Origin allows to move the origin to a
different location. The size of the workspace stays
untouched. The origin can also be moved with the
mouse via Setup > Change Drawing Origin.

Please use following values for the example:
— Units: Millimeter

— Size: Other

— Accuracy: 1

— Left X: -30.0

— LowerY: -30.0

— Width: 100.0

— Hight: 80.0

B8 Decion Parameter Editor
By Design Parameter Edito

Display Design Text Shapes Flow Planning Route

Command parameters

Size
User units: Milimeter
Size: Other

Accuracy:
Long name size:

Pad flash mode: Shapes

Extents

Left x:

Width: | 100.0

Move origin

X

Symbol options

o
-

{decimal places)

Lower ¥:

Height: 50.0

Type: |Package - symbol

Auto create place bound

Parameter description

OK Cancel

[ jumper

Apply

Line lock

Lock direction: 45 =

Lock mode: Line v
Minimum radius: 0.0

[ Fixed 45 Length:  |0.6

[ Fixed radius: 0.1

Tangent

Symbol

1 Mirror

Angle:
Default symbol height:
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Lab: Symbol (Grids)

With Setup > Grids... you can define grid.
For our example please use values from

FlowCAD

form on the right. B -0
Grids On
Layer Dffset | Spacing
Non-Etch Spadng: 0.5
0.5
Offset: 0.0 y: |0.0
All Etch Spadng:
Tlp Offset: Ve
. e ey TOP Spacing: 0.1
There are two separate grid definitions: .
* Non-Etch for documentation layers Offset: oo | v o
- All Etch for routing layers s spadna: =
X and Y can be different. Offset: oo | v foo
Etch layers (top, bottom and other inner
layers) can also use different grids.
OK Apply Help
Spadna fields allow simole equations to aid calculations; orefix with =
FlowCAD Confidential |
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Lab: Symbol (Pins |)

Please note that per default Symbol Editor implies top view.

1. Via Layout > Pins you can add pins.

All pins will be added as Connect Pins since they have an
electrical function.

We choose a padstack using the browser from a preexisting
library.

A matrix of pins can be set by specifying a quantity and the
corresponding spacing. In this lab we limit ourselves to 2 pins.

The pins can be set by clicking in the workspace or by
entering coordinates.

The easiest and most accurate way is to enter coordinates
X -10 -10 in the command window and Enter.

Command

Must be greater or equal to 0.0
last pick: -11.0 -16.0
Using '60C380.pad".
Using '60C380.pad".

|C0mmand = I ¥ -10-10 I

- add pin

Options

Find

visibility

FlowCAD

(®) Connect

[] eondpad

) Mechanical

Padstack:

60C38D

2

Order

| Right ¥

| Down ¥

| Inc:

Copy mod:
Oty Spacing

x |2 | |00

v. 1 | o

Rotation:

Pin #: |1

Text block: EEIEI

Text name: |:|

Offset X: l-13

J UL

| Y.
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Lab: Symbol (Pins Il)

Please follow instructions to place additional pins (2 to 5 and 6 to 10) as mentioned in data sheet.

2. Add Pin command is still active and pin 3 is on curser,
ready for placement.

3. We repeat the lab for the two upper pins.
4. The first of the two pins is to be set to x -5 10.
5. Finish the command with RMB > Done.

FlowCAD

Options Find Visibility
Options - F X
@® Connect [] Bondpad () Mechanical
Padstack:  |60C38D | [ ]
Copy mode: Rectangular ¥
oty Spacin Crder

IJ{: 2 10.0 Right b
v [1 10 |
Rotation:
pin # [ ome ]
Text block: EEE
Totname: | V]
offsetx;  [13 | v
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Lab: Symbol (Pins lil)

According to data sheet and schematic, only pins 1, 5, 7, 9 are required for the transformer.

1. Rename the pins according to the
data sheet with Edit > Text.

Pay attention to the Find Filter. 9 = | H5Va, 7

sekundaer

[

Tip
Another way to get the correct pin

numbering is to set complete pin rows
and delete the superfluous pins.

primaer
220V~

FlowCAD Confidential | 59




M

FlowCAD

Lab: Symbol (Assembly Outline)

In the next step we add an Assembly Outline typically used for assembly drawings. To make the
drawing task easier, the grid should not be chosen to large or to small.

1.
2.

Setup > Grid, Grid window will appear.

Please enter in Non-Etch section for x and y e.g. 0.5. Please note that values represent chosen units
of editor. We work with millimeter.

Click OK.
Zoom out to see entire work area for assembly outline.

Please choose Add > Line to draw a polygon. Please ensure that correct
active layer is chosen in options window. Value for line width stands for

line width in the later documentation. Line width O would not appear P—

in output. Please enter a meaningful value, e. g. 0.1. Options -&Xx
Active Class and Subclass:

Draw a rectangle with dimensions X=33 und Y=28 e ———

(0.5 mm got added for assembly tolerance). 7] | O assembly_Top -

Click after another LMB on -15 -13, 15 13,1513, -1513, -15-13 Bt e v| a5~

Click RMB and Done. Lo v

Line font: Solid i

You can enter values via command line, x -15 -13, x 15 -13, ...
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FlowCAD

Lab: Symbol (Silkscreen Outline)

Options Find Visibility

In the next step we will add the Silkscreen
Outline.

1.

Easiest way to do this is via Dimension /
Drafting > Add Parallel Line.

Set the desired offset and the repetitions in the
options.

Then we change the layer via Edit > Change
to the correct subclass. Please make sure that
only the check mark New Subclass is set.

Options - & X

Offset: 1.0 |

Repetitions: | 1 |

Options Find Visibility
Options - X

Class: |Package Geometry v |

Mew sybclgss:
] |. Silkscreen_Top "'|

Act via: | | I:I

(] Line width: |D.D |
[ Text block: 4 |a|v]|
Text name: I:I

(] Text just: |LE1"t v |
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Lab: Symbol (Placeholder)

The label REFDES is required for every footprint.

Definition of multiple placeholder for labels does make sense.
They are used to show logic information. In PCB Editor it is
possible to define five labels max.:

REFDES (reference no. of component, R1, C2, etc.)
« DEVICE (
« VALUE (value of component, e. g. 10 K for a resistor)
« TOLERANCE (tolerance, if provided)

PART NUMBER (

device name from Packager)

part number for BOM)

1. Layout > Labels > REFDES

Please notify settings for necessary layers.
System will ask for desired position.

2. Click inside of assembly outline.
System will ask for a text string.

3. Enteras an example a T*.
This string will be replaced by the real REFDES later.

Tip
Please note options for Marker Size, Rotate, Text Block, Text Just.
They are important for size and adjustment of text string.

FlowCAD

Options Find Visibility

Options -5 X
Active Class and Subdass:

Ref Des 7

D O Assembly_Top A

D Mirror
Marker size:
Rotate: El
Text block: E
Text name:
Text just: Left hd
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Lab: Symbol (Package Boundary)

The Design Rule Check (DRC) is using package boundary to verify overlapping components and show
an error. This also avoids placement of components in restricted areas (Keep Out Areas).

ghape Layout  Dimension / Drafting Tools

Tl W G

23] Design Parameters...
1. Setup > Areas > Package Boundary from main menu Application Mode 4
Grids...
Change Drawing Origin

2. Package Geometry und Place_Bound_Top are

automatically set. & Cross-section..
Define size based on worst case from data sheet. Subclasses..
3. Click LMB, to enter polygon for placement boundary. e |

To finalize polygon press RMB > Done. Step Package Mapping..

. . . Lead Editor...
Polygon will be solid displayed. ,

B on-Line DRe
Constraints rE

Property Definitions...

4 “i| Route Keepin

Datatip Customization... Route Keepout

User Preferences... Wire Keepout

Via Keepout

Shape Keepout

¥| package Keepin
Package Keepout

Package Height

Package Boundary
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Symbol (Package Boundary)

Some tips about package boundary:

If you do not generate the package boundary
yourself, the system generates it itself when
saving. However, this does not necessarily
take the real tolerances into account.

Another way to generate the package
boundary is to derive it with Edit > Z-Copy
Shape.

You can set the new subclass in the Options
and also an expansion under Expand.

=08 View Add  Disp
O Undo Ctrl+Z
& Redo Ctrl+y
"I" Move
B Copy

Paste
EI'E] Mirror

Spin

Change
T Delete Ctrl+D
A VAT ——

Options Find

Options

Copy to Class/Subclass:

FlowCAD

Visibility

|PACI<_AGE GEOMETRY

| PLACE_BOUND_TOP

~ Shape Options

i :
e [] voids
L] Metname

Size:
() Contract

® Expand

Offset. |05
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FlowCAD

Lab: Symbol (Package Height I)

DRC program is using Package Height info to check component placement against predefined height
restrictions. The package height is assigned to package boundary as Max Height or Min Height.

It is not mandatory to define a height for every component.

It is possible to define a default height in PCB Editor Shape Layout Dimension / Drafting Tools
(Setup > Design Parameters... > Design > Symbol). B Design Parameters..

T i é W«

Application Mode 4
Grids...
Change Drawing Crigin

& Cross-section...
Subclasses...
Materials...
Step Package Mapping...
Lead Editor...

1. Setup > Areas > Package Height from main menu. I on-Line DRC

Constraints e

Property Definitions...

4 *i| Route Keepin

Datatip Customization... Route Keepout

User Preferences... Wire Keepout
Via Keepout

Shape Keepout

#| package Keepin
Package Keepout

Package Height

Package Boundary
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FlowCAD

Lab: Symbol (Package Height II)

2. Select Package Boundary (filled polygon).
Enter a height of the transformer of 29 mm in
the Max Height field.

Min Height is not relevant here. If a minimum
height is also entered, components can be
placed on top of each other if their heights allow
this.

RMB > Done to complete the command.

Options Find Visibility

3. Save the part with File > Save. The system Options —_ & X

saves a .dra file, and a .psm file. Active Class and Subclass:
.psm file is used in the Editor during placement. Package Geometry v

|:| |I:| Place_Bound_Top '|

Line lock: Line W 45

Min height: | |
Max height: |29 |
| Clear | | Reset

Package
Height
M &ax

min max
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Step Mapping

In addition to the height information that is attached to the place bound, it is possible to map a step model
to the part in the 3D canvas.

Select|on Of the Step 3¢ Allegro 3D Ca mc_1206.dra
model is done with the Fle  View Setup cadence

isibility Options ~ Symbols | lollision Detectior 3D Mappe
Browse button. —

3D Mapper F X

Mapping is done
automatically and can be
edited manually if
necessary.

| Import || Export |

Model Type Secondary

Model File 12065MD.step [.]]@ ]

CONTROLS & MAPPING INFO

In the picture the step
model of a 1206

AUTO

ofa ToP BTM XY z
capacitor is mapped. — romton Fome
X |70.000 | x|[s0.000 | @
v [0.000 | ¥ [o.000 L ®
z |0.000 | z[0.000 | ®

Messages s X
The outline of the design cannot be rendered because the Board Geometry I
Design_Outline is not present.

Symbaol representation is set to: Step Model if available, else the Place_Bound
Shape. Symbols without an assigned STEP Model are displayed using the
Place_Bound Shape.

reatinn 2N SIKSCRFER ROTTOM with default thicknecs 05 mils harance

x 135 vi 48 -39 mils |
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Save Location for Pads and Symbols

FlowCAD

Files generated in Symbol Editor (.dra and .psm) as well as files generated by Padstack Editor (.pad)
must be saved in psm and pad path. PCB Editor needs the files to find pads and symbols for placement.

[ Categories

3 My favorites
» 1 Display
» 1 Drawing
» 1 Drc
» 1 File_management
» (1 Ic_packaging
» 1 Interactive
» 1 Interfaces
3 Logic
» 0 Manufacture
3 Misc
3 Obsolete
0D os
¥ (3 Paths
1 Config
3 Editor
S
8 MCMm
3 signoise
» 1 Placement
» I Route
» [ Shapes
3 signal_analysis

e B I TR

r Category: Library

Preference

z
s
]

devpath
iconpath
interfacepath
miscpath

modulepath

Ipadpath

[ e I el

parampath

psmpath

A padpath ltems

Effective
Command
Restart
Command
Command
Command
Command
Command

Command

Favorite

OoooooOgoo

Directories:

symbaols

W/symbols

D:/Projekte/SITE_221/pch/padstacks

C:/Cadence/SPB_22.1/share/pch/pcb_lib/symbaols
C:/Cadence/SPB_22.1/share/pcb/allegrolib/symbols
D:/Projekte/17_4,/06_Schnellstart/21_1/PCB_Editor_Schnellstart_21_1/PCE_Editor_Demo/symbols

4 Expand

ok ||

Cancel |
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Board Setup
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FlowCAD

Board Overview

In a board all elements are used which were created by other editors. Image below shows an overview of
elements used. How to create board templates will be described in a later capture.

PCB Editor (.brd)

(.bsm)

.

72/77%/%
N

Cross section (stackup)

—~

gol
@
3

N

Design rules

Tip
Different versions of lab boards are available in solution folder.
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Lab: Board Setup

Following pages describe the most important steps how to setup a board.

1.
2.
3.
4,
5.
6.

File > New from main menu

Please enter master into Drawing Name field.
Choose Drawing Type Board.

OK

Setup > Design Parameters... > Design
Please change values as shown in drawing
parameter box on the left.

OK

,

Display Design Text

Command parameters

Shapes
Display

Connect point size:
DRC marker size;
Rat T (Virtual pin} size:
Max rband count:
Ratsnest geometry:
Ratsnest points:

Tip

Display net names [OpenGL only)
Drawing Extents should be large

enough to include additional elements
like drawing frame, title block.

Clines
Shapes
Fins

If there is not enough space, you will
get an error message.

Parameter description
Displays net names on dynamic shapes.

FlowCAD

BB tlew Drawing x

Praoject Directory: D:.../PCB_Editor_Demo/Solution

Drawing Name: |513rt | Browse...
Drawing Type: |Board | Template...
Board [
Board (wizard)
Module
Package symbol
Package symbol (wizard)
N DR U ey e | &
oK Cancel Help
Route Mfg Applications
Enhanced display modes
[[] Plated hales
0.300 [ Backdrill holes
0.600 |:| Mon-plated holes
0.900 [ Padiess hales
500 Connect points
Jogged & Filled pads
Closest endpoint 4 Connect line endcaps
|:| Thermal pads
|:| Bus rats
[] waived DRCs
[ orill labels
Design origin
|:| Diffpair driver pins
|:| Use secondary step models in the 3D Canvas
Grids
|:| Grids on Setup grids
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Lab: Layer Stackup

The layer stackup of the board will be defined with Cross Section Editor. To open, click Setup > Cross
Section or &S Via RMB on an existing layer you can add or remove layers.

%= Cross-section Editor

Export Import Edit View  Filters cadence
+ = [1 ‘ Save
Objects Types » | Thickness " Physical 4
Value
# Name Layer Layer Function Layer ID Material
mm
Pmary
- - - - - - - Surtace
P I— ]| |
Diclactic
1 |TOP Conductor Conductor 0.03048 1 Copper _
2 EOTIOM Conductar
Dielectric Dielectric 0.2032 Fr-4 o
2 ||BOTTOM Conductor Conductor 0.03048 2 Copper : —_—
Surface

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

Total thickness: 0.26416 mm
Total thickness without masks: 0.26416 mm
Layers: 2

Conductor: 2

Plane: o

Mask: o

| Ok || Cancel || Apply || Help

Name of layers TOP or BOTTOM cannot be changed. Additional layers can have any name.
Chosen names appear also in visibility window.
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FlowCAD

Lab: Board Outline

Via Setup > Outline > Design Outline the contour of the Shape Logic Place FlowPlan Route Al
board can be defined. 5] Design Parameters.. ok IR
. . Application Mode »
Design edge clearance is the offset (smaller than board Grids
contour) for Package Keepin and Routing Keepin. P
Keepins can be modified manually later. SLELT R
. Change Drawing Qrigin
On the next pages we use a predefined board template. & Cross-section..
If you don’t want to create the board outline yourself, you Subclasses...
can reuse a predefined one. Materials...

E/B Via Definitions

Step Package Mapping...
Lead Editor...

Enable On-Line DRC

Enable On-Line DFM checks
Enable Datatips

5+ Design Outline

 Command Operations .
Enable Crossprobing
® Create O Edit O Move O Delete Constraints
Design edge clearance: |D.5 MM Property Definitions...
[ Create Options IPC2581 Spec Definitions...
{® Draw rectangle Define Lists...
() Place rectangle Areas »
O Draw polygon Outlines »
Zones P Keepout.
Bend 4 Plane Outline...
| QK | [ apply | [ cancel Anchor 3D View Room Outline...
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Lab: Board Symbol Placement

FlowCAD

In the demo data set a board symbol is available. This board symbol can be used for the next lab.
In a later chapter we explain how to create board templates.

Load the board symbol into the still open
master board start.brd as described below.

1.

Place > Manually from main menu.
Placement Box will appear.

In Advanced Setting tab select both
options, Database and Library.

In the Placement list expand mechanical
symbols and select Outline (or yourself
defined symbol).

Type x 0 0 in the command line and press
Enter.

RMB > Done. Mechanical symbol is
placed.

File > Save As.
master.brd file will be saved.

Please do not close PCB Editor yet.

B8 Dlacerment
By Placement

Flacement List Advanced Settings

Mechanical symbals

Placement List

List construction

Advanced Settings

Display definitions from:

Database

Library

Symbols and Module Definitions

Selection filters

Match:

v [ = Mechanical symbols
[ % C6015-0010-A

CROP

DIMkA

DIMM_VERTICAL

DIMM_VERTICAL_CONNECTOR

EURCD

EUROS

FID

FLOWCAD_LOGO_14.2X3 4

FLW_CUSTOMVAR

HOLE1_5

HOLE3 5

HOLE4_0

IBEM

LAYER_STACKUP_4

MOIRE

MTG125

MTG156

MTG250

MULTIBUS

MY_OUTLINE

OUTLIME

PAMEL1

E O EE OO EEEEEEEEEE

Quickview

E? OoodOoooooooodoooooooood

Hide

(® Graphics

Cancel

O Text

Help
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Import of Logic Data
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FlowCAD

Lab: Import of Logic Data

This chapter explains how to import schematic data into PCB Editor. Some important information
regarding the next lab:

The Schematic is completed.

The necessary transfer data as well as the schematic are available in folder Project2.

Load logic data into start.brd file via File >
Import > Logic.
Select import logic type Design Entry CIS.

Configure correct import folder
<Path>\PCB_Editor_Demo\project2.

Import Cadence
(maybe an incorrect import is reported).

File > Save As... (netlist.brd)
Do not close!!

&+ Import Logic/Netlist

Cadence | Other

Branding: Capture_CIS with Constraint Manager Enabled Flow
Import logic type Place changed component
O Design Entry HDL/System Capture ® Always [ viewiog... ]
@® Design Entry CIS (Capture) © Never | oK |
QO If same symbol
() Unconditiona

[ HDL Constraint Manager Enabled Flow options

@ Import changes only O Overwrite current constrainte

[ show constraint difference report

[ Allow etch removal during ECO | Design Compare
[ Ignore FIXED property

[ Create user-defined properties

[ Create PCB XML from input data

® Import directory: |D/Projekte/22_1/06_Schnellstart/22_1/PCB_Editor_Schnellstart | | .. | Help
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Design Constraints
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FlowCAD

Design Rules

Before we start to place components, we should define some basic rules to control placement. In addition
we will define some necessary design rules for routing task. Availability of rules and definition options are
driven by the used license.

All design rules are managed in Constraint Manager. They are divided in the categories below:

« Electrical Rules: Design rule, to categorize electrical attributes like impedance, topology, ...

* Physical Rules: Definition of physical rules like trace width, vias, ...

« Spacing Rules: Clearance rules between design objects like traces, pads, vias, copper areas, ...
« Same Net Rules: Clearance rules between objects related to same net

« Manufacturing: PCB manufacturing rules like component clearance, mask clearance or
minimum copper rings

Rules are separated into two levels:

« Standard Rules: Always available (default) rule set. This rule set is used for majority of nets.
Typically for all nets without a specific rule requirement.

» Special Rules: User defined rules sets. These rules are different from standard definition and
get assigned only to specific nets, like power or critical signals.

Next to design rules there are assigned properties and DRC violations listed.
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FlowCAD

Constraint Manager Overview

Start Constraint Manager via Setup > Constraints > Constraint Manager... or E

@R Allegro Constraint Manager (connected to Allegro PCB Designer 22.1) [placed] - [Spacing / Spacing Constraint Set / All Layers]
g File Edit Objects Column View Analyze Audit Tools Window Help -8 x
= V W B + —
<P B Bl ifele AN NN % %% & & ERE - HE®
I
Worksheet Selector f X
¥ Electrical Objects - = LineTo *| ThruPinTe *| SMDPinTo * TestPinTo '
; erenc
' -»_(~ Physical Type| S Name Spacing CSet All All All | All
Constraint . |[T spacing mm mm mm | mm
Domains Spacing Constraint Set o . , c . -
ing Constrain 1
P Dsn 4 placed DEFAULT 0.300 |0.300
Constraint — - sCs 4 DEFAULT <+——sa00—{ Default |0:300
Typ 4 Conductor 0.300 i 0.300
Sets , P e Constraint Set
/ B Al Layers Lyr ]1 TOP 0.300 |0300
. v Net Class-Class
Constralnt B Lyr 4 BOTTOM 0.200 0.300 0.200 0.300
i [E all Layers LTyp 4 Plane 0300 0.300 0.300 |{].3l}(}
ASSIgnment r@ CSet assignment matrix Iyr 2 GROUND 0.300 0.300 0.300 0.300
v Region Lyr 3 POWER 0.300 0,200 02300 |{].3[I}
; SCS 4 3MM_SPACE < o7 ; 3.000
B e ucyp 4 Conductor 3.000 Special |3.000
v Inter L SROOOOC | EL . L
B ayer . ToP s000 | Constraint Set 2000
pacing -
yr R4 BOTTOM 3.000 000 500 |3.000
LTyp 4 Plane 3.000 3.000 3.000 3.000
Lyr 2 GROUND 3.000 3.000 3.000 | 3.000
Lyr POWER 3.000 3.000 3.000 3.000
(f same Net Spacing
1 Assembly
& Manufacturing
¢ Properties
> orc
IR RS sincon  FLTRPANE4
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FlowCAD

Standard (Default) Design Rules

Standard rules should be entered in Cset default.

In the spacing domain, spacing rules can be assigned for all objects with respect to all other objects. This
can also be done on each layer individually.

All nets without a separate assignment from an additional Cset or a direct entry will be checked against
the default Cset.

power_supply

Objects Referen Line To ‘1 ThruPinTo *

Spacing All Line |Thru Pin| SMD Pin |Test Pin| Thru Via|BE Via| Test Via | Shape |Bond Finger All

Type| 5 Name CSet
mm mm mm mm mm mm mm mm mm mm mm
- - - - - £ - E 3 = = - E 3 - - 3
Dsn 4 power supply DEFAULT 0300 |0.300 0.300 0.300 0.300 |0.300 0.300 (0.200 0.300 0.300 0.3200
SC5 4 DEFAULT 0300 |0.300 0.300 0.200 0.300 |0.300 0.3200 (0.200 0.300 0.300 0.200
LTyp 4 Conductor 0300 [0.300 0.300 0.300 0.300 (0.300 0.300 (0.300 0.300 |0.300 0.300
Lyr 1 TOP 0300 |0.200 0.300 0.300 0300 |0.200 0.300 (0300 0300 [0.300 0.300
Lyr 4 BOTTOM 0300 |0.300 0.300 0.300 0.300 |0.300 0.300 (0.200 0.300 0.300 0.200
LTyp 4 Plane 0300 [0.300 0.300 0.300 0.300 (0.300 0.300 (0.300 0.300 |0.300 0.300
Lyr 2 GROUND 0300 |0.300 0.300 0.300 0.300 |0.300 0.200 (0.200 0.300 0.300 0.200
Lyr 3 POWER 0300 |0.300 0.300 0.300 0300 |0.300 0.300 (0.300 0300 |0.300 0.300
SCS5 4 3IMM_SPACE 3.000 |3.000 3.000 3.000 3.000 | 3.000 3.000 |3.000 3.000 3.000 3.000
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FlowCAD

Special Design Rules

If you work on a more complex design, you need to assign separate rules to dedicated nets which differ
from default values. Some nets need modified spacing to each other.

This requires usage of Extended Design Rules. Please note next necessary steps for spacing and
physical rules.

» Step 1: Creation of a new Constraint Set (CSet)
» Step 2: Creation of net classes, where same constraints apply
« Step 3: Assignment of Constraint Sets or Net Classes

Lab
The next pages will guide you through essential steps in the next lab. We will use the netlist.brd file.
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Lab: Step 1 — New Rule Set ()

& Allegro Constraint Manager (connected to Allegro PCB Designer 22.1) [constraints] [Spacing / Spacing Constraint Set / All Layers]

Creation of a new rule set (CSet)

If possible, all rules should be

organized in CSets. This will simplify
the assignment to multiple nets. Each
rule can be assigned individually too.

1. Creation of a new Spacing CSet:
Select section Spacing > RMB
on Design Name click > Create >
Spacing CSet...

2. Enter name 3mm_Space and
click > OK.

8 File Edt Objects Column View Analyze Audit Tools Window Help
M m r
vk Ae fle

AOB %
Worksheet Selector
¥ Bectrcal
&£ Physical
L soaang
~ L Spacing Constraint Set
Lii] All Layers
L1} By Layer
v & Net
n All Layers
~ L1 Net Class-Class
W anLayers
M cset assignment matrix
¥ & Region
n All Layers
~ L Inter Layer
i} Spacing

.ﬂ: Same Net Spacng
Ly Assembly
B/ Manufactrng

& x

-

SGie-»-

constrants
Objects
[ Referenced Spacing |
Cset
Type | 5 Name
|
Dsn | | 4 constraints arrain
scs [ | bowas
scs | DEFAULT
ecta t
A, Find...
Bookmark...
Expand All
Create

Rename
Delete
Compate

Constraint Set References...

Copy Censtraints from...

FlowCAD

IR ks

—
AR Line Thn
mm l mm m
1 { “ -
* | [+
== 1= 3 ;13 =
0 130
3 |03
Ctri«F

*  Spacing Cet..

Help
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FlowCAD

Lab: Step 1 — New Rule Set (ll)

3. Please choose Spacing Constraint Set > All Layers > All.
4. Change all values of DEFAULT rule to 0.3 mm.
5. Change all values of 3SMM_SPACE rule to 3 mm.

m Allegro Constraint Manager (connected to Allegro PCB Designer Professional 22.1) [routed] [Spacing / Spacing Constraint Set / All Layers]

8 File Edit Objects Column View Analyze Audit Tools Window Help

OB R Clsfle LT NaTe @ Bl h R e+

Worksheet Selector & x
routed
% Electrical
Objects Line To
o Physical T - Referenced v
X " Al Line Thru Pin SMD Pin Test Pin Thru Via BB Via
ﬂ"lr Specng Type 5 Name Sehdno Cut
v | Spac"-.g Constraint Set mm mm mm mm mm mm mm
& All Layers . . . * : " x " . . .
¥ [ Net 1
|Dsn DEFAULT 03 0.3 0.3 03 03 03 0.3
@ AnLayers scs | 4 DEFAULT 03 03 03 03 03 03 03
~ L1 Net Class-Class LTyp i 4 Conductor 0.3 0.3 0.3 0.3 0.3 0.3 0.3
B All Layers Lyr £1 TOP 0.3 0.3 03 0.3 0.3 0.3 03
} . Lyr 4 BOTTOM 03 03 03 03 03 03 03
@ Coet assignment matrix typ RS 4 Plane 03 03 03 03 03 03 03
v & Region yr %z______ GROUND 03 0.3 0.3 03 03 03 03
@ Al Layers Lyr 3 03 03 03 03 03 03 03
v [ Inter Layer scs | 4 3MM_SPACE 3.0 3.0 3.0 3.0 3.0 3.0 3.0
% 5 . LTyp | 4 Conductor 3.0 3.0 3.0 3.0 3.0 3.0 3.0
pacing
Lyr b TOP 3.0 3.0 3.0 3.0 3.0 3.0 30
Iy e BOTTOM 3.0 3.0 30 3.0 3.0 3.0 30
oy | 4 Plane 30 3.0 3.0 30 30 3.0 3.0
Lyr | B GROUND 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lyr B} POWER 3.0 3.0 3.0 3.0 3.0 3.0 30
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Lab: Step 2 — Net Class ()

@ Allegro Constraint Manager (connected to OrCAD PCB Designer Professional 22.1) [routed] [Spacing / Net / All Layers]

Creation of a net class

1. Select nets AC1 and AC2 and
click RMB > Create > Net
Class... >

2. Enter name 220V and click OK.

§ File Edt Objects Column View Analyze Audit Tools Window Help

s 00 % ~ltha Ao Qe V: Vo i
Worksheet Selector s x
& Bectrical

o+ physical
L Spaang
~ L Spacing Constraint Set

@ AnLayers
v L Net

FlowCAD

R

LineTo P | ThruPinTo » | SmD

‘ All Layers

~ L1 Net Class-Class

@ an Layers

W Cset assignment matrix
¥ K Region

@ AnLayers
~ L Inter Layer

@ Spacing

fERERRRERY

MetClass: 220v | |

Selections:

NetClass

POWER
POWER

Name Type

AC2 Met
ACT Met

< >

Create for both physical and spacing

Cancel Help

Select
Select and Show Element
Deselect

Find...

Bookmark...

xpand

03 o3
‘a! - .a!
CirF | |03 03

et
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FlowCAD

Lab: Step 2 — Net Class (ll)

3. Now nets AC1 and AC2 are members of Net Class 220V.

m Allegro Constraint Manager {connected to OrCAD PCB Designer Professional 22.1) [routed] [Spacing / Net / All Layers]

B File Edit Objects Column View Analyze Audit Tools Window Help

®» 00| % Vg A e - V= V2 "% % W@ el @ ® - AR R Al

Worksheet Selector [ 4
routed
< Blectrical
Objects LineTe P | ThruPinTo P | SMDPinTo P
+ffe Physical
Referenced Spacing All All All
Spacing CSet
”-—ﬂ’ Type 5 Name
* |1 Spacing Constraint Set mm mm mm
B Al Layers * * . * » “ .
v [ Net R T e U R A —
Dsn | 4 routed DEFAULT R R R R PR
@ Al Layers NCls i 4 20V0) DEFAULT 03 03 0.3 !
v [0 NMet Class-Class Net | AC1 DEFALILT 0.3 03 0.3 i
& AllLayers Net | ACZ DEFAULT 03 0.3 0.3 [
B CSet assignment matrix Net | ADJUST DEFAULT 0.3 03 0.3 [
) Net | GND DEFAULT 03 03 03 {
¥ 5 Region 25250002 [0 NO1867 DEFAULT 0.3 0.3 0.3 [
@ AllLayers Net | N16250 DEFALLT 0.3 03 0.3 [
v [ Inter Layer Net | N16468 DEFALILT 0.3 03 0.3 [
. Net | ouT DEFAULT 0.3 0.3 0.3 i
E Spacing i
Net PLUS DEFAULT 0.3 03 0.3 [
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FlowCAD

Lab: Step 3 — Assignment

Assignment of rule sets to net classes

1. Chose Spacing > Net All Layers > Line.

2. Select the field on the right next to net class name 220V. A selection window will open.
3. Select SAMM_SPACE.

4. Now the 3MM_SPACE rule set is assigned to net class 220V.

@ Allegro Constraint Manager {connected to OrCAD PCR Designer Professional 22.1) [routed] [Spacing / Net 7 All Layers]

§ File Edt Objects Column View Analyze Audt Tools Window Help

P et ] '- 1.4 ] v v < ¥ mr T T = A - - i | J
o & 0 Y vifgRefle Vi o W L ae @ AR Y A
Worksheet Selector 5 X
routed
< Bectrical |
Objects LineTo ! | ThruPinTo P
of Physical .
| CSet -~ AN l Al
l‘" Spadng ) Type s Name e E——
¥ L Spacing Constraint Set mm l mm
W A Layers . n . . i =
v L Net ! e
0 Dsn i Rararamnn | 4 routed DEFAULT PSS | 5 RSN,
All Layers Nas | | anwve  [oemud s oz
“ || MNet Class-Class Net | 1 ACY DEFAULT 3 103
n AN Lly!ﬁ H______l_______-_ ACZ 3 _{l!
Met | ADJUST 0.3 0.3
W cset assignment matnx Net I GND 0.3 lo3
¥ K Region Net R . NO1867 ) T3 |03
W anLayers Net TR N16250 DEFAULT |03 (03
v 3 'ﬂ‘ﬂlﬂ‘e‘ Met .:. _______ MH16468 DEFAULT _0.3 0.3
HNet ouT DEFALLT 0.3 0.3
W Spacing Net ' | emws  |peralr 03 |03
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Physical and Same Net Rule Sets

Handling of rule sets in Physical Worksheet and in Same Net Spacing Worksheet are identical to steps
1 to 3 of Spacing Worksheet in previous lab.

You just need to select desired category in the Worksheet Selector of the CM on the left side.

Tip

Rule sets of worksheets
* Physical

» Spacing

« Same Net Spacing

are completely
independent and must be
created separately and
assigned separately.

&l Allegro Constraint Manager (connected to OrCAD PCB Designer Professional 22.1) [routed] [Physical f Net / All Layers]

§ File Edit Objects Column View Analyze Audit Tools

Window Help

——— a2 B & w < B . o
n 00 % vijka He {e ma ®-»- H€E LR %R &ED
Worksheet Selector & x
routed
¥ Bectrical |
Objects Line Width
 Physica ]
- al Constraint Set I et Min | Max
L Physic I' Type s | Name —
@ A Layers | mm mm
v & Net 1 |
| - |= - - L]
@ AnLayers | | | ke |
v B Region e e (e | 4 routed B | pEFAULT [T R 1]
o NOs | | apowmm  [2MM BRETE 1.0 |30
All Layers Net_ [ | AC1 DEFAULT 1.0 30
Net ___E____ vy _: AC2 1.0 |30
T R LR | GND = 10 |30
Net —I 1 NO1867 1.0 |30
o AR PR aamary et hatanass | N16250 Gl 11.0 130
Net ¢ R N16468 2MM_BREITE |10 |30
Net | | our 2MM_BREITE 1.0 |30
MNet _2______ i PLUS | 2MM _BREITE 1.0 |30
T R [ ADJUST DEFAULT 03 |00
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FlowCAD

Constraint Modes ()

Defined and assigned rules in Constraint Manager must be activated.

This can be done in Constraint Manager under Analyze > Analysis Modes
or in PCB Editor under Setup > Constraint > Modes

Bl Analysis Modes *
Design Li to Li
Electrical Name On off ne to Line
Physical Mark All Constraints O ] o _ _ _
Spacing 4 Line To O Defines the mmimum line to line spacing.
Same Met Spacing Line I
Assembly jlfeuE 0
“ Design for Fabrication SMD Pin [l
) Test Pin Cl
Qutline
Mask Thru Via O
= . BB Via O
Annular Ring
c Feat Test Via O
opper Features ot 0O N
Copper Spacing Bond Finger O
Silkscreen Thru Pin To 0O
v Design for Assembly SMD Pin To O "
CQutline Te=t Pin To |
PkgToPkg Spacing Thru Via To O
Spacing BB ViaTo O
Pastemask Test ViaTo O
Design for Test Siepelio O Legal Values: Design Units
Bond Figer To E DRC Code: LL
Min Bl';\.ﬂa Gap 0 Applicable Objects: Design. Xnet. Net, Region.
NetClass, DiffPair. Bus. PinPair, SpacingCSet.
ClassClass. RegionClass. RegionClassClass,
NetGroup
Attribute Name: LINE_TO_LINE_SPACING
On-ine DRC oK Cancel Apply Help
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FlowCAD

Constraint Modes (ll)

Constraint Manager allows to configure many additional checks. In this quick start document we don't
take this into consideration.

In Analysis Mode you can find many notes to different checks.

Copper Features
Copper Spacing

g—*i_ss.'::is *

Design .
Electrical Name on off Pin Pad to Mask
Physical Mark All Constraints O
Spacing 4 Pin O Checks the minimum distance of the pin pad edge
Same Met Spacing Missing mask O from the mask pad outer edge. Positive value
Assembly Pad to mask | means the distance 1s more than the constramnt
Design for Fabrication Hole to pad 0 value, negative value means the distance 1s less

Outline HoEl O than the value

va O :
Mask
Annular Ring

Silkscreen -
Design for Assembly e
Outline
PkgToPkg Spacing
Spacing
Pastemask
Design for Test
Legal Values: Design Units
DRC Code: on
Applicable Objects: DFFAnnularRingCSet
Attribute Name: DFF_AR_PNPD_TO_MSK
On-ine DRC oK Cancel Apply Help
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FlowCAD

Constraint Manager Webinar Series

The FlowCAD Webinar Series provides further information on the various topics related
to the Constraint Manager:

Optimized Usage of Constraint Manager (EN)
High Speed Constraints (EN)

u YBUTUbe Physical / Spacing Constraints (EN)

Manufacturing Rules (EN)
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FlowCAD

Part Placement (In General)

After setup of Design Constraints we focus on multiple options for part placement in this chapter. The lab
is based on our known example.

The PCB Editor needs the data below for part placement:

* Netlist
« Package Symbol (footprint)
+ Padstack

» Shape definitions (for specific pad geometries)

Footprints and padstacks (including shapes) must be available for placement in libraries.
The paths to the libraries are defined via PSMPATH and PADPATH and stored in env file.

Complementary elements for placement are:
* Floor planning (can be pre-defined in schematic using ROOM property).

» Package keepouts (prevents to place components in restricted areas).
Can be defined in Setup > Areas > Package Keep out.
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Part Placement (Type)

We differentiate three types of placement:

1. Manuel placement (Place > Manually): From the list of unplaced components, components get
selected and manually placed.

2. Quickplace (Place > Quickplace): Semi-automatic placement of component groups based on
selected criteria.

3. Auto placement (Place > Autoplace): Automated placement of components. There are additional
definitions required, like an additional placement grid.

We will focus on manual placement and quickplace only.
Especially for manual placement, placement grid (Setup > Grids) has to be set appropriately.
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Place Manually...

Start manual placement with Place > Manually or & & e .
Placement List Advanced Settings
There are five options available: Commonent by e o [
® Match:
~ [] 8 Components by refdes
« Components by refdes Oeor
% c2 () Property:
Select components by REFDES, based on Os o -
. D L ORoam:
0% o .
loaded netlist O
0% u
) Net:
« Components by net group g
Based on net group definition in Constraint Den g;g’;“;";ijjj”“““"e’
Manager Quickview

+ Package Symbols
Placement of packages (footprints) without
considering electrical information or netlist

* Mechanical Symbols

Placement of mechanical elements like mounting Selection fiters
holes or additional outline data @ wateh:
Close Hide
 Format Symbols
. . () Property:
E. g. drawing frame for documentation Ve
O Room:
O Part = +
O Met: *
Selections Filter provides a variety of practical selection criteria. Net group:

(7) Schematic page number

(C) Place by refdes
Quickview
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FlowCAD

Placement Template

N
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Lab: Place Manually (I)

FlowCAD

In this chapter we will have a look at the flow and options for component placement. We will use the
constraints.brd generated in the previous chapter. We will place the components according to the
picture on the previous page. After loading the netlist (Import > Logic) information into the design.
With the placement the footprint will also be loaded into the board file.

L e

Please open constraints.brd

Place > Manually...

Select library under Advanced Settings
Chose transformer T1.

RMB > Rotate (Pin 1 and 5 to the left)
Alternative Short Key R as defined in
Chapter 2.

LMB to position T1.

Please place transformer in top left corner of the
board. Please note the P in updated placement
list right after placement.

Close the placement window with OK.
Don’t place any further components yet.

Flacement List

List construction

Display definitions from:

Database

Placement List Advanced Settings

Components by refdes -

v [J B Components by refdes
Os a
& 2
0% c3
0%
O&m
% u
& R
1% R2
O& un

Advanced Settings

Selection filters

(® Match:

) Property: -
Value -
O Room: -
O Part #:
O MNet:
Met group:
() schematic page number

() Place by refdes
Quickview
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FlowCAD

Filter Parameters

Before we complete placement, we would like to focus on different options of the selection filter.
Especially for larger boards multiple filter criteria are very useful during manual placement.

The selection filter limits the number of components which are available for placement.

Please test above mentioned options with our test example before you have completed placement.
Some options will not be available after a placement is completed.

Choose the option which fits best to your needs.

Match Via REFDES and wildcard “*” followed by TAB key you can select
for example capacitors only

Property Defined properties and values including user properties

Room Placement by room property for floor planning

Part # Placement by part number

Net Placement of parts which are connected to a specific net.

Schematic page number Only available for Design Entry HDL

Place by refdes Additional selection criteria like class property or pin count
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Additional Commands (l)

During or after placement there are additional functions required to realize or modify a PCB design.

Below you can find the most important functions accessible via Edit > ... or by illustrated icons.

Move —— & Move of components B8 ven 2dd  Display
D undo Ctri+Z
Copy —— F Copy of elements ¢ Redo ctri+
L3
. "I-‘ Move
Mirror Move parts from top layer to bottom layer B copy
S . R | Paste
pin otate elements Q) Mirror Done F6
- Spin Oops F&
Delete —_— m Delete elements Change Cancel F9
W@ Delete Ctrl+D
Persistent select 4
Select by Polygon
Select by Lasso

Select on Path
Temp Group
Reject

Alt Symbol
Mirror Geometry

Mirror

Tip Many functions are accessible R
Please pay attention to Find Filter and by right mouse button.
extensive options in Option Control Panel E. g. Rotate is a sub function Options »
for all functions. of Move or Place. Snap pick to *
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FlowCAD

Additional Commands (ll)

Ratsnet OFF/ON & &

Assign Color &% -O- &-

Highlight / Dehighlight

Setup > Design Parameters...

l

Symbol

|:| Mirrar

angle: | 0,000 e |

Default symbol height: |3.B |

Guidelines on / off (Display > Show / Blank Rats >...)
Permanent color assignment of any elements

Usage of Find Filter and Option Panel
Also via Display > Assign Color / Highlight / Dehighlight

Mirror and Angle allow a presetting under
Place > Manually > Design related to placement
TOP /BOTTOM and rotation.

Complementary elements for placement:

« By using room property a floorplanning could already be prepared in schematic
= Setup > Outlines > Room Outline...

» Package Keepout / Keepin / Height are restrictions for components
= Setup > Areas > Package Keepout / Package Keepin / Height
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Quickplace

Start Quickplace via Place > Quickplace...

Quickplace is a very flexible and universal tool to make
component placement more efficient.

With one click you can verify if all library elements for parts
in the netlist are available. To do so, use the commands
below:

» Placement Filter set to Place all components
* Placement position to Around package keepin
and then: Place

Unplaced Symbol count gives a message if components
could not be placed because of missing library elements or
an incomplete library path.

Place Manually function is used to check which parts these
are.

All other options are self-explanatory, although some of them
require definition of corresponding properties in schematic.
Tip

Unplace is only possible as long Quickplace has not been
confirmed via OK.

Quickplace
Placement filter
() Place by propertyvalue
() Place by room
() Place by part number
() Place by net name
Flace by net group name
() Place by schematic page number
(®) Place all components
() Place by associated components
() Place by refdes
Flace by REFDES
Type: Ic
Refdes: Indude
Exdude

Mumber of pins: Min: |0
Placement position
Place by partition
Place assodated components on parent pins

() By user pick
(®) Around package keepin

FlowCAD

10 Discrete

Max: 0

Edge Board layer

Top
[ Bottom

[ Left

[ right TOP

[] overlap components by

Undo last place Symbols placed: 0

Place components from modules
Unplaced symbol count: 9

Place Unplace Viewlog...

oK Cancel

EN

of 9

Help
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FlowCAD

Lab: Place Manually (lI)

© ® NSO GORWD-=

= =N
- O

12.
13.
14.
15.
16.
17.
18.

Choose Place > Manually...

Please note that T1 is not listed anymore.

In selection filter please select ROOM and chose Room Gleichrichter.

Parts C1, C2, D1 and L1 are listed in selection window.

Select D1 and rotate by 180 degree.

Place via command line. Enter: x 30 45 and Enter.

Select capacitors and place them with pin 1 to the left (270 degree) to position: 45 45 and 45 35.
Select L1 and place coil with pin 1 to the top (270 degree) to position: 37.5 40.

Now select ROOM in selection filter and chose U-Regler as room.

All remaining components are listed. Please select all.

. Place one after another at: 45 25; 45 20; 45 15; 45 10 (90 degree); 37.5 12.5 (90 degree),

RMB > Done.

Once again Place > Manually. List for Comp by Refdes is empty. All components are placed now.
Close placement window with OK.

Edit > Change and select in Option Panel Text Block + 6, set Find Filter to Text only.

Click on each REFDES or drag a rectangle over a group. All REFDES have now same size.

Edit > Move and set Find Filter to Text only.

Move all REFDES as illustrated and use rotate command (e. g. RMB).

Save result as placed.brd.
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3D Canvas
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FlowCAD

3D Canvas |

By View > 3D or W& you get access to 3D Canvas.
With the 3D Canvas Filter, it is possible to select what should be displayed in 3D Canvas.

Included Layers Included Objects

Silkscreen Layers Symbol Precedence

Secondary Models

- [m] >

cadence

visbiity ~ Options  Symbols  Colision Detection
Visibility & x

Outer Layers

Conductors
Flanes
Masks
Dielectrics
Al

=& m

SILKSCREEN_TOP
PASTEMASK_TOP
SOLDERMASK _TOP
TORP

Dielectric

GROUND

Dielectric

POWER

Dielectric

BOTTOM
SOLDERMASK_BOTTOM
PASTEMASK_BOTTOM
SILKSCREEN_BOTTOM

O

ok} cance

O B m m § E
(0 ] o o

(1 ] ) ) ) ) o o )| I ] 0
OO

O o § @ m E]

%

Messages J X

Symbol representation is set to: Step Model if avalable, else the Place_Bound Shape. Symbals without an assigned STEP Model are displayed using the Place_Bound Shape.
Creating 3D SILKSCREEN_BOTTOM with default thickness 0.0127 mm because SILKSCREEN_BOTTOM is not defined in the cross section.

Creating 30 PASTEMASK_BOTTOM with default thickness 0.0127 mm because PASTEMASK_BOTTOM is not defined in the cross section.

Creating 3D SOLDERMASK_BOTTOM with default thickness 0.0127 mm because SOLDERMASK_BOTTOM is not defined in the cross section.

Creating 3D SOLDERMASK_TOP with default thickness 0.0127 mm because SOLDERMASK_TOP is not defined in the cross section.

Creating 3D PASTEMASK_TOP with default thickness 0.0127 mm because PASTEMASK_TOP is not defined in the cross section.

Creating 3D SILKSCREEN_TOP with default thickness 0.0127 mm because SILKSCREEN_TOP is not defined in the cross section. v

x: 79.7 y: 43.8 z:-15.7 milimeter
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3D Canvas i

Define visual representation of parts under Setup > Preferences > Symbol Representation.

Categories Category: Symbol Representation
¥ Appearance For Each Symbol, display
Color Themes () only the Boundary Shape
Shadows
Projection (O Only the STEP Model
Messages () Both the Boundary Shape and the STEF Model
Interactive

: (®) The STEP Model, if available, else the Boundary Shape
Symbel Representation

() The Boundary Shape, if available, else the STEP Model

Boundary Shape Source

(") DFA Bound
(® Place Bound
Transparency
Transparent Opague
Mechanical Symbaol Transparency I 3%

Summary description

Manipulate the representation for symbols

oK Cancel Apply
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FlowCAD

3D Canvas lli

When PCB Editor is in Placement Edit Application Mode, e Shope_logic Bace EI; frovae Moneen
. . _# Design Parameters... c aeg | JF ik
parts can be moved in 3D Canvas using RMB > Move. Application Mode b B Genersl Edit
Change Drawing Origin Etch Edit
& Cross-section... E] signal Integrity
Subclasses... Shape Edit
Materials... MNone

Move
Bend
Measure Path

Measure Closest Distance

Cutting Plane

FlowCAD Confidential | 105
N EEEEERERERRERERRRE



FlowCAD

Routing
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FlowCAD

Routing

Routing is adding copper traces to the PCB based on the netlist. It can be performed interactively or
automatically (with appropriate license).

Both methods are available by icons or pull-down menus.

Add Connect (Route > Connect): Manual routing of electric connections
Slide (Route > Slide): Movement of existing traces
Create Fanout (Route > Create Fanout): Creation of Fanout / Pin Escape

Custom Smooth (Route > Custom Smooth): Trace optimization
Edit Vertex (Edit > Vertex): Add / delete vertices of traces

Auto Route Param / Route (Route > PCB Router > Route Automatic):
Opens parameter form and start PCB routers in background.

In this tutorial we will focus on interactive routing.

Slide

._f_. w Analyze  Manufacture

J4° connect F3
t & slide
Add Connect R pelay Tune
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Routing Grid

Etch grid will be immediately displayed if a route
command like Route > Connect is executed.
During interactive routing with the mouse it is
used as snap grid.

Choose Setup > Grids and enter all values in
section All Etch as displayed.

Grids On box does control visibility of grid.
Entries in All Etch apply to all layers.

If different grids on different layers are desired,
you can enter grids for each layer.

Attention

With different grids on different etch layers a via is
only possible on a common multiplier grid.

FlowCAD

ﬁ Define Grid — O *
Grids On
Layer Offset | Spacing
Mon-Etch Spacing: 2.5
i |25
Offset: : |00 y: 0.0
All Etch Spacing: 0.1
(0.1
Offset: - y:
TOP Spacding: 0.1
|01
Offset: : (0.0 ¥ 0.0
GROUND Spacing: 0.1
HE [V}
Offset: 1|00 y: 0.0
POWER. Spacing: 0.1
HE [V ]
Offset: : |00 y: |0.0
BOTTOM Spacing: 0.1
(01
Offset: : |00 ¥ 0.0
0K Apply Help
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Lab: Routing

Routing: Vishiity ~ Find ~ Options

. . Options - B X
* Routing start via: Route > Connect or ..'F' / -
Bottom b Act
Iil & Top

— Routing behavior is defined on Options panel.
Select start point with LMB, i. e. T1 Pin 9. No available via

Met: Mull Net

“_-‘. Line lock: Line - 45 ~
‘__—““ Miter: Mir -
JEYSYSYUS SISy RS - Line width: |D.3 V|
./' Bubble: Shove preferred
Shove vias: Off v

hd Via

« LMB to fix planned path.

Gridless

« LMB on endpoint to finalize trace. R

' . Smooth: Minirnal 7
* Another connection via RMB > Next. [ snap to connect paint

.. [+ replace etch
* Finish connect command by RMB > Done. [ Auto-blank other rats
«  RMB > Oops undoes last step. L1 optimize in channel B
) o . . [] clearance View(use Ctrl-Tab to toggle)

*  RMB > Cancel will finish command without saving changes. Spacing

Adding Vias: e

« RMB > Add Via or double click
» Setting of used via and target layer will be defined in Options panel
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Routing Options

In the chapter design rules we already discussed some pre-settings like
trace width or trace spacing. When we start routing traces and online
DRC is active, we already get support from the tool. The predefined trace
width will be directly set as a parameter in the Options. We can change
the trace width within defined tolerance. If tolerances are violated, we will
immediately get a DRC warning from the system.

If command Route > Connect was started without a selected pin or
guideline, Options panel will show default values:

Via: No available Via (because there is no net selected)
Net: Null Net (because there is no net selected)
Line width: 0.3 (default value, if there is no net selected)

As soon as a net is selected (e.g. by clicking on a pin), the valid values
for this net will be used.

FlowCAD

Visibility Find Options
Options — & X

[ | & Top v Act
D B Bottom - alt -
I = VIA = e I Via
= Met: Gnd
Line lock: Line - a5 -
Miter: owidth  v| Min v
I Line width: 1.0 - ||
Bubble: Shove preferred
Shove vias: Off -
Gridless
Clip dangling dines
Smooth: Minimal -

Snap to connect point
Replace etch

[ auto-blank other rats
[] optimize in channel
[] clearance view(use Ctrl-Tab to toggle)

Options...
Spacing K
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FlowCAD

Alternate Mode / Working Layer Mode

In the Alternate Mode we select two layers in the Options panel. During routing it is possible to switch

between these two layers.

Working Layer Mode is useful for working interactively in high layer count multilayer boards. If this mode
is activated, you can select the desired layer during interactive routing. If multiple layers are enabled a
form will appear while setting a via to choose desired target layer. Plane layers can be completely

excluded and disabled.

Visibility Find Options

Options - &7 X
I:‘ O Top - Act Alt t
ernate
OIS e
: Mode
< VIA = hd Via
=~ Met: Gnd
Line lodk: Ling - 45 hd
e it
Bubble: Shove preferred ™
Shove vias: Off -
Gridless
Clip dangling dines
Smooth: Minimal -

Snap to connect point
Replace etch
[ auto-blank ather rats

[] optimize in channel Options. ..
[[] clearance View{use Cirl-Tab to toggle)
Spadng

Visibility Find Options

Options

l:‘ O Top

Working Layers...

= Net: Gnd

Line lock: Line

-

-

Line wich:

Bubble: Shove preferred

Shove vias:

Gridless

Clip dangling dines

Smooth:

Snap to connect point

Replace etch

[] Auto-blank other rats

[] optimize in channel

Options. ..

[] clearance View(use Ctrl-Tab to toggle)

Spacing

Working O .
Layer Mode
[J an Planes
Top
[] Ground
[] Power
- Bottom
< >
Close Help
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Net and Line Options

FlowCAD

- X

N Angle:
45/ 90: Fixed angle

\Off: Any angle

Chamfer corners:
Min = no length limitation

Fixed = left value will be used
(1 x width)

Visibility Find Options
Options
Line lock: DR ToAa
] . [l ™ Bottom - Alt
Line: Routing of <VIA » - via
straight lines —_ - Net: Gnd
Arc: Routing of arcs T mehde SR
g Miter: Min
Line width: | 1.0 W |
/Bubble: Shove preferred =
. . Shove vias: off -
Line width:
- Gridless
If the net has a special CSet C'Eda”g"”g cines
. . Smoath: Minimal -
assigned, the_se values will be o 15 connect pont
used. Otherwise default values Replace etch
from default Constraint Setup will [ Auto-blark other rats
] optimize in channel Options. ..

be used.
] Clearance View(use Ctrl-Tab to toggle)

Spacding

Tip
Please note that settings of
parameter Line Lock and Miter

influence each other. Also arcs can
be impacted by Miter settings.
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Push, Smooth

Bubble: —

Setting defines behavior with
existing traces.

Off: It will route over existing
traces.

Hug Only: Line will align next to
an existing trace.

Hug preferred: Line will prefer
to align with existing traces.

Shove preferred: Other traces
will be pushed.

FlowCAD

Visibility Find Options

Options — 5 X

W | W Top T A Shove vias:
[l ™ Bottom - At v _ _
VA~ - - Off: Vias will not be moved.
B tet Gnd Minimal: Vias will moved just
Line lock: Line - 45 - a b|t
Miter: Mn v
Line width: | 1.0 v] Full: Vias will be moved.
Bubble: Shove preferred =
Shove vias: Off hd
Gridless

Clip dangling dines

Smoath: Minimal -
Snap to connect point \
Replace etch
] auto-blank other rats

] optimize in channel Options. ..
] Clearance View(use Ctrl-Tab to toggle)

Smooth:

Off: Existing traces will not get
touched and smoothened.

Spacding o

Minimal: Minimum smoothening
of existing traces.

Full: Better smoothening
Super: Maximum smoothening
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Editing of Existing Traces ()

There are extensive possibilities to modify existing traces in PCB Editor. Vebiity | Find | Options
Options — & X
. . . ive etch subdass:
Route > Slide: Movement of traces adjacent to chosen settings “ires .
== Net: Mull Met
= i =
Befo re Afte r Min Carner Size:
‘ ‘ ' ‘ ' ' ‘ ' ' ' ' ' ' Min Arc Radius:
Wertex Action: Move v
Bubble: Shove preferred =
. ' ' ' ' ' . ' ' ' ‘ ' Shove vias: Off -
Clip dangling dines
Smooth: Minimal =

[] Enhanced Arc Support
Allow DRCs

Edit > Vertex: New vertices or movement of existing vertices S

Auto Join (hold Ctrl to toggle)

BefO re : \ : / \\ [ Extend Selection (hold Shift to toggle)
Q . Segments -

A
After / \\ /\
Edit > Changes of layer or width of ety | Fed | Options
Change: existing trace segments. optens -
For layer changes necessary vias . .
will be generated automatically. B | 8 sottom =
Act via: l:l
Line width: 0.2
e - ] Text block: 1 s _— -
@? Text name:
-‘{\ [ Textjust: Left ~
@ rveso @ s
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Editing of Existing Traces (ll)

Delete: Deletes traces and vias

Cline Segs:
Deletes segments
of a net

Clines:

Deletes all segments
of a net with exception
of vias

Vias:
Deletes vias

Visibility Find Options
Find
Design Object Find Filter

All On All Off
[ Groups [ Bond wires
Comps [] shapes
[] symbals Voids/Cavities
Functions
[ Nets || Other segs
Pins |:| Figures
DRC errors
|:| Text

Fingers
Clines Ratsnests
|| Lines RatTs

[] By Saved Query

Ripup Etch:

Visibility Find Options

Options
[ ripup etch
Delete Net Options
[] symbal etch

Clines
[ Filled rects

[] shapes
D Vias

FlowCAD

Use Ripup etch and Clines to delete all
segments and vias between pins across

multiple layers.

Cut option (RMB > Cut): Allows to select dedicated sections of a segment

Edit > Delete

2nd Pick

® /.

~— . L—*

1st Pick

Done

N

3

N -
At

Done

Route > Slide
1st Pick
' 2nd Pick
f 4

O—L_J—.

Edit > Change (width)

Done F&
Oops Fa
Cancel F9
Persistent select L4
Select by Polygon
Select by Lasso

Select on Path

Temp Group

Reject

Cut

Snap pick to L4
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Glossing

Glossing is improving traces for manufacturing. Glossing can remove redundant bubbles, jogs and
dangling lines automatically.

In addition OrCAD provides much more glossing capabilities which are not mentioned in this tutorial.

Route > Gloss > Line Smoothing...
B Glossing Controller *

Application

el
E
3

0

- Line And via cleanup

B e L — Jx
Line Smooﬁﬂi”QM
- Line smoothing Bubbles

Jogs
>
- Center lines between pads Dangling lines \ v

= Via eliminate

|

[] No-net dangling lines

Line Smoothing Line Segments \

8]

- Improve line entry into pads

= Line fattening I:‘ [ Preserve odd angle lines if possible S
Convert 90's to 45's
= Convert corner to arc | Extend 45's
. Maimum 45 length: -1.0

- Fillet and tapered trace O o
Length limit: -1.0

= Dielectric generation Il Corner type: ®as O
MNumber of executions:

Gloss Close Help T3 Help
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FlowCAD

Lab: Routing

1. Please load placed.brd from previous exercise and use learned skills to route the board
according to the template.
Red is Top
Green is Bottom

2. Place the text Power_Supply
on top layer.

3. Save the routed board under
routed.brd.

¢ Fower Supply

Dizplay net names [OpenGL only)

[v Clines
[v Shapss “————_Net names can be displayed under:
G Fiss Setup > Design Parameters > Display > Display Net Names.
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Copper Areas

Solutions | Downloads | Training | Events | News FlowCAD Confidential | 118



https://www.flowcad.com/en/solutions.htm
https://www.flowcad.com/en/download.htm
https://www.flowcad.com/en/training.htm
https://www.flowcad.com/en/events.htm
https://www.flowcad.com/en/news.htm

FlowCAD

Copper Areas (Shapes)

Copper areas, in OrCAD called shapes, play an important role for power distribution and shielding.

PCB Editor can handle both, static and dynamic shapes. Dynamic shapes are recalculated in real time by
any modification.

Tip
Usage of dynamic shapes is much
more comfortable and safer.

FlowCAD Confidential | 119




FlowCAD

Global Dynamic Parameters: Shape Fill

Under Setup > Global Dynamic Params... you can define ordinary parameters for all new shapes.
If necessary, you can adjust parameters for each individual shape.

;:‘ Global Dynamic Shape Parameters > Dynam I c fl I I :

Shape fill | Void controls = Clearances ' Thermal relief connects

Smooth corresponds

Out of date shapes: a/0 gerber output
Dynamic fill: I smooth O Fast O Disabled I

Xhatch style: |Hori_\.-‘ert v |

Hatch set Line width Spacing Angle

First: [0.100 | [0.100 | [o000 |

Second: [0.100 | 000 | [s0.000 |

Qrigin X: Origin Y:

Border widh:

Fast calculates shapes
faster. The result will look
similar to Smooth.

[ automatically delete isolated shapes
Automatically delete antenna shapes

ok || cancel | [ apply | [ Reset

Disabled: Shapes don’t
get recalculated.

Via Update to Smooth all
shapes get recalculated.

Tip
Hatch pattern shapes typically used for flex boards can be
defined with Xhatch style.
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Global Dynamic Parameters: Void Controls

Settings in this section impact implementation BB Global Dynamic Shape Parameters X
Of ShapeS Shape fil Void controls Clearances Thermal relief connects
. Artwork format: | by vI
Artwork format should be set to RS274X, this is oo | =
. . Minimum aperture for gap width: 0.1
industry standard. We will talk about artwork Suppress shapes less than: 0.6 mm -
format related to manufacturing outputs in this 000380 (sq cm)
chapter later. Create pin volds: “
Create pin VOids Acute angle trim contral:
Individual: Pins get individual cutouts. fecton . | -
. : . gle pad void corner style: Round hd
In-line: cutout will be merged for more pins. [ Void to suppressed pads (ignore dynamic suppression)
. [] piffeair combined void for vias added with Return Path option
Acute angle trim control: [ Snap voids to hatch grid
Does impact handling of corners depending Fil Xhatch cells off v
on angle.
oK Cancel Apply Reset Help
Tip

Generally, all shapes of a board have same format assigned. Therefore this bullet is excluded from
individual parameters of shapes.
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Global Dynamic Parameters: Clearances

Clearances define clearance (cut out) for each pad type. Default is DRC, meaning values from
Constraint Manager are used.

C-::.=:_‘.=“:_'~".'—:f:.='.=“i'.f'£ x
Shape fill Void controls Clearances Thermal relief connects
Oversize value:
Line/dline: (DRC) 2
Text: (DRC, uses line spacing) 2
Shape/frect: (DRC) ?

Tip
Please avoid oversized values.

Correct clearance values should already be oK Cancel Aply Reset Help
defined in Constraint Manager.
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Global Dyn. Param.: Thermal Relief Connects

Here you define thermal reliefs. There are different definitions for Thru Pins, SMD Pins and Vias.

32 Global Dynamic Shape Parameters This value allows expansion of thermal reliefs
compared to original design rules.
Thru pins: |Or‘thog0na| '| Minimum connects
[J Best contact Maximum connects
smd pins: | |Diagona| v | | Minimum connects
[J Best contact Maximum connects
Vias: |Fu|| contact v| Minimum connects
[J Best contact Maximum connects nu
O Use fixed thermal width of: |0.000 |
® Use thermal width oversize of: |D.DE}D |
[J Use xhatch thermal width
ok | [ cancel | [ appy | [ Reset

Shapes filled as Xhatch can use Xhatch line width also for thermal relief width.

FlowCAD Confidential | 123




M

Layer Dynamic Parameters

Shape parameters can also be set individually for each layer via Shape > Layer Dynamic Params.

5 - -
os Dynamic Shape Layer Parameters

Inner_Plane
Inner_Signal
W TOP

B GND1

Shape fill | Void controls = Clearances

Thru pins: Crthagonal
On
[ Best contact W Pow1
. - W GND2
Smd pins: Diagonal o2
[ Best contact H pow2
M BECOTTOM
Vias: Full contact

[ Best contact

O Use fixed thermal width of:
® Use thermal width oversize of:
[ use xhatch thermal width

ects
ects
ects
ects
Minimum connects
Maximum connects

[0.0000 |

[0.0000 |

| Clear all O\rerrides| | Clear Override |

oK | | Cancel | | Apply

Reset |
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Adding Shapes

You can add shapes via the Shape menu.

Shape Options:

Visibility Find Options

Q EDIFQDH Options —&F X

Active Class and Subdass:
Etch A

= Rectangular
i W Top hd

Q, Circular
Shape Fill

Shape Buttons: Type:

| Defer performing dynamic fil
Shape grid:

Dynamic copper hd

Shape Creation

(® Draw Rectangle
() Place Rectangle

Voltage supply nets Width (W): 0.0100
that have the Voltage e D R
Property Caorners

(®) Orthogonal () Chamfer () Round

W
Explicit Length
Trim {T}: 0.0010
Chamfer (C): 0.0014
%% of Short Edge 10,0000

FlowCAD

Shape Fill

You can choose between
Dynamic and

Type: |Dynamic copper -
|:| Defer p.Cavi

Assign net Dyn;mic g’osshat\:h Static Shapes

@ EEEE scroclnlgshahdﬂ

Shape grid: Uﬂ‘d

T .| After outline definition

Dynamic Shapes

= ~

Act o calculates shape
Ac2 .
Adjust Cancel automatically and keep
Durmmy Met
oa — clearances to all elements
MD1867 € .
N16250 according to parameters.
M16468 ETems . .
ot M= | This will also be performed
Plus

Cectes | for every change.

Total elements: 10

Tip

Please check points below before you
generate shapes:

* Global Dynamic Parameter

« Active Layer

« Chosen Net Name
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FlowCAD

Lab: Shape Generation

1.Load board routed.brd.

2. Set gerber format under Shape > Global Dynamics
Parameters... > Void controls auf RS274X.

3.Choose Shape > Rectangle.

4. Make ground layer visible (Visibility).

5.Set Class and Subclass to Etch / GND.

6. Set Fill Type to Dynamic.

7.Assign net name GND to the shape. Please use browser
| in option panel for this task.

8. Click RMB to define local parameters for the shape.

9.Drag a rectangle (2 x click with LMB) over right section
of the board like illustrated.

10. Finish with RMB and Done.

11. Please note that shape outline is constraint by Route
Keep in (yellow line). This results in a modified new
shape outline.

12.Please repeat same procedure for Top layer.

13.Choose Edit > Move with filter on shape and move the

shape. Please note that original shape contour is always
in background preserved.
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Shape Editing

In Shape menu many options for shape editing
are available.

Tip

Please pay attention that you have set the correct
layer in the options window for shape editing.

If necessary, you can assign a different net to a
shape at any time.

M

Shape Legic  Place Route

Polygon
Bectangular

Circular

FlowCAD

Analyze Manufacture

U, ol

4 ]

Select Shape or Void/Cavity
Manual ¥oid/Cavity

Edit Boundary
Delete Islands

Create Bounding Shape
Shape Operations

Change Shape Type
Merge Shapes
Check

Compose Shape

Decompose Shape

Global Dynamic Params...
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FlowCAD

Design Rule Check

Violations of design rules get checked and marked online. Violations
are marked with yellow DRC symbols (Butterfly symbol) like
illustrated in the right picture. More detailed DRC information is
available via Display > Element (set find filter to DRC errors).

All the DRC violations are listed in the DRC browser.
To open it use Tools > DRC Browser.

By double clicking on coordinates the location of DRC will be shown
in work window.

( ) DRC* Spadng ¥ LineTo ¥ Line ¥

@ Al O Unread () Review

[ Filter by Area

DRC ~| DRCLocation DRC Subclass  Actual Value Required Value Waive DRC  Commen it First Object Second Object Constraint Source
~ DRC(1)
v Spacing(1)
Thru Via To(0)
Thru Pin To(0)
Test Via To(0)
Test Pin To(0)
Shape To(0)
SMD Pin To(0)
Min BB Via Gap(0)
¥ Line To(1)
Thru Via(0)
Thru Pin(0)
Test Via(0)
Test Pin(0)
Shape(0)
SMD Pin(0)
Line(1)

Al - |*

(42.0 15.0) Top 0 MM 0.3 MM Vertical Line Segm... Horizontal Line Se... DEFAULT

Total = 1
Show DRC Chart Options Close
Waived =0
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Display Status

Pop-up menu Display Status
gives you an overview of the
design status.

A click on the colored buttons
gives you more details. Some
options allow a cross selection
or high light by clicking on the
link in the report window.

3¢ Design Rules Check (DRC) Report

XX Bose Search|:|..'

Design Name D:/Projekte/17_4/06_Schnellstart/21_1/PCB_Editor_Schnel
Date Wed Dec 28 10:10:16 2022

DRC Error Count Summar
DRC Error Type DRC Error Count
Etch to Etch 1
Total DRC Errors 1

Detailed DRC Errors
\Constraint Name |DRC Marker Location |Required Value Actual Value
Line to Line Spacing |(45.000 27.600] }0.3 MM MM

Status
Are all components
Symbols and nets

placed? —_—
I:‘ Unplaced symbals:
Iil Unrouted nets:
IE‘ Unrouted connections:
Are all nets /Sh
apes
routed?

Iil Isolated shapes:
IE‘ Unassigned shapes:

/ I:‘ Out of date shapes:
i (®) Smooth

Dynamic fill:

Are all shapes
error free?

DRCs and Backdrills

DRC errors:
Iil Shorting errars:

I:‘ Waived DRC errors:

I:‘ Out of date backdrills
Statistics

Is DRC up to date

() Rough (O Disabled

Up To Date

I:‘ Waived shorting errors:

and how many Last saved by: hschroeter
errors do exist?
Editing time: 48 minutes
oK Refresh

FlowCAD

*
/10 0 %
oja 0 %
0/17 0 %
1]
a
0f1 Update to Smooth
Update All
1 Lpdate DRC
1 )
Onine DRC
a
a
Update Badkdrill
Reset
Help
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Reports

Another possibility to extract all g4/ Reparts
pOSSIbIe Informatlon from the deSIQn Available reports (double click to select)

Component Pin Report
are the reports. These can be oot —

Cross-Section Report

Created Vla TOOIS > RepOrtS . Dangling Lines, Via and Antenna Report

Selected Reports (double click to remove)

Component Report I

A very useful report is the
Component Report. To select it,

. . . Output File: (optional) ‘ | | Browse... |
double-click on the desired report in O write Report Display Report O Append
the Available reports list at the top. [ cdose | [ mewedt | [ toad | [ hep |

. | I Generate Reports I |
Wlth Generate Reports the report MNumber of reports written: 0

is written.

2+ Component Report
YOU can also Conflgure your own x X E g % Search:“ |. .D Match word[] Match case
repo rts via New / Edit. Design Name D:/Projekte/22_1/06 Schnellstart/22_1/PCB Editor Schnellstart 22 1/PCB_Editor Demo/Solution/shape.brd

Date Tue Jan 3 16:11:38 2023
Total Components: 10

Component Report

REFDES [COMP_DEVICE_TYPE ICOMP_VALUE COMP_TOL |COMP_PACKAGE |SYM_X SYM_Y SYM_ROTATE SYM_MIRROR
c1 CAP POL_CPOL_508_DISCRETE_220UF 220uF CPOL_508 45.000|45.000 270,000 NOC
c2 CAP POL_CPOL_508_DISCRETE_220UF 220uF CPOL_S08 43.000|35.000 270,000 NO
c3 CAP NP_SMIC_1206_DISCRETE_O.1UF JuF SMC_1206 45.000|25.000 0.000|NO
4 CAP NP_SMC_1206_DISCRETE_O.1UF JuF SMC_1206 45.000)20.000 0.000|NO
D1 DIODE BRIDGE_SM_GL_BRUECKE_B40C500 [B40CE00 SM_GL_BRUECKE | 30,000 |45.000 180,000 NOC
L1 INDUCTOR_SML_2220_DISCRETE_1.5H 1.5H SML_2220 37.500 |40.000 270.000 NO
R1 RESISTOR_SMR_1206_DISCRETE_1.2K 1.2k SMR_1206 45.000|15.000 0.000|NO
R2 POT_TC-33X-2-A_DISCRETE_22K 22k [TC-33X-2-A 45.000| 8.400 270,000 NOC
1A [TRAFO_0_ERA-EIZ0-2_8VA_TRAFO_18V Trafo_18V ERA-EI30-2_8VA | -7.200|34.200 270,000 NOC
ui LM317_TO2204BV_LM317 LM31T7 [TO2204BV 37.500(12.500 90.000 NO
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PCB Manufacturing Data — IPC-2581

In addition to classic output data like Gerber and
drill data, PCB Editor is able to export |IPC-2581
and ODB++.

IPC-2581 as well as ODB++ container can
includes all necessary data for PCB bare board
manufacturing and assembly.

Generate IPC-2581 via File > Export > IPC 2581.

Functional Mode allows to choose whether data
should be written for PCB bare board, assembly
or other manufacturing steps.

'» o ST N
Ry HL238] Export

IPC2581 Export Export Property

FlowCAD

Qutput file name: shape

IPC2581 version: IPC2581-B o

Global package pin one orientation: COTHER

File Segmentations and Function Apportionment

FABRICATION ~

Functional Mode:

Qutput units:

Level:

Millimeter ~

-

m] £3 AvL (Components and Materials)

T3 BOM (Components and Materials)
[m] 3 Cavities

[J £ Component Descriptions

£ Compenent Packages

(W] £ DFX Analysis

|:| £ Device Descriptions

£ Documentation Layers

2 Drilling and Routing Layers

[J €1 Export Cross Section Data Only

[®] 20 Hierarchical Conductor Routing Files
1 £71 Hierarchical L aver/Stark Instance Files

Layer Mapping Edit ... Film Creation ...

Vector text [ compress output file(.zip)

Viewlog...

Help
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FlowCAD

Manufacturing Output — Gerber Data

Classic output for manufacturing data consisting
of Gerber (artwork) and drill data (NC drill) is
divided into two parts.

For Gerber output of different Gerber layers
the necessary data will be assembled from PCB
design database (xyz.brd).

Artwork Control Form
For example Gerber data for layer Top is e B
assembled from design data Etch / Top, Pin / Top Avalabe fims
und Vla CIaSS / Top Domain Selection Create Missing Films
Film definitions described here are also used in gm i
IPC-2581 and ODB++. (10 POWER

v [] = ToP
& ETCH/TOP

Top.art 4/— & PIN/TOP

[J £ assembly_top
[1 20 past_top

[ 83 solder_bot
[J £ solder_top

Select all Add... Replace...

Check database before artwork

Create Artwork

Ok Cancel Apertures...

— O .
Film options
Film name: TOP
Rotation: a w7
Offset  X: 0.0
' 0.0
Undefined line width: 0.0
Shape bounding bax: 2.5
Flot mode: (®) Positive
O Megative
[ Film mirrored
[ Full contact thermal-reliefs
[ suppress unconnected pads
Draw missing pad apertures
Use aperture rotation
Suppress shape fill
Vector based pad behavior
[ Draw holes only
Viewlog. .. Help
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Lab: Gerber Data (l)

Manufacture > Artwork opens user interface for Gerber data output. In tab General Parameter base

settings for output are defined.

Please use following settings:

Devicetype (photo plot model): BB tork Conte Form .
Gerber RS274X — extended Gerber TS N

EVICE Type rror acoon 1im size imi
Film size limits (available plot size): 82Ejgz @ sbort fim Max X |24,00000
Film size: 24 x 16 mm === © Abortal Max:_L16.00000

. C)Bm’? Format Suppress
Fgr.mat (Integer / Decimal places).l O von — N
Digits before / after the decimal point: 2.5 - = - .
raiing zeroes

Output UnitS (UnltS fOf the Output) () Inches Qutput options [ Equal coordinates
M | I I | m ete rS Mot applicable

Coordinate type Global film filename affixes

Prefix:
Mot applicable

Ti p Suffix:

Please use Extended Gerber (RS274X), this
format contains apertures.

[ continue with undefined apertures Scale factor for output:
Use the same units in board and outputs.

Do not use too low resolution (decimal places). o Conce Aperres... Viewog... e
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Artwork Film Options

Chosen options will be stored for each film record.

Filename: Name of film

PDF Sequence: Number of film in the pdf output
Rotation: Film rotation, typically O degree
Offset: x / y offset

Undefined line width: Photo plot width for lines without
dimensions. Always choose a value to avoid that structures

will not be part of output data. BB e ConelFor - o x
. . . Film Control ~ General Parameters
Shape bounding box: For negative planes, copper area will s i tons
. . . Film name: TOP
be generated with a negative offset related to entered value. Doransekectn]
. . [ &3 eotom .
Plot mode: Negative, only for negative planes used 0 €3 crouno Rotaton: C .
L 0 power Offset X2 __
Film mirrored: Not standard (depends on bare board ry——
manufacturer) e Undetinedne widt
. [0 E3 assembly_top Shape bounding box:
Full contact...: Suppress thermal reliefs on copper planes D8 pior Pt moce: © rostne
_tu ONEgEﬁVE
Suppress ...: Suppress unconnected pads e _ Ot
Vector based ...: Laser plot behavior like vector plotter A Checkdatabase befoe atwor ] S omacadpe
flashing for pads — e
Vector based pad behavior
Draw holes only: Generation of shapes for drill holes. 3 oren e i
Applies only if only pins and / or vias on film are assigned. o Cocl | [footres.| [ Wenks. i
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Lab: Gerber Data (ll)

In Film Control Panel all film records required for the output must be defined. By default, all film records
defined under Setup > Subclasses... > Etch appear here. Additional film records like soldermask_top,
assembly top etc. must be defined additionally.

» Set desired layers visible and all other layers 5% Antwork Control Form
hidden under Display > Color Visibility to Fim Cored -
Available films Film options
d efl ne a neW fl | m. Domain Selection Create Missing Films Fim name: ToP
i PDF Sequence: 1 =
* When you choose RMB > Add in Artwork [ £ soriom
P : . [ &1 GROUND Rotation: 0 v
Control Form, all visible layers will be combined O & rowes
H v &= Top Offset  X: 0.0
to One fllm ) & ETCH, Display for Visibility ¥: 0.0
& PINS Display for Artwork Check
& VIAC Add Undefined line width: 0.0
[0 23 asser Add Manual shape bounding box: 2.5
g g pals;‘._t e Plot mode: (®) Positive
solcef Undo Cut () Negative
[ 23 solder
Copy [] Film mirrored
Select all Save [ Full contact thermal-reliefs
Chedk databi Save All Checked [ suppress unconnected pads
1 Match Display Draw missing pad apertures
Select All Use aperture rotation
= Deselect Al Suppress shape fill
[] vector based pad behavior
[ Draw holes anly
Ok Cancel Apertures... Viewlog... Help
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Lab: Drill Data

Menu to generate drill files: Manufacture > NC > NC Drill & o “
Root file name:
. 1 H Scale factor: I:I
Auto tool select: Requires an .e>§tra file ngmed nc_tools.txt e oo O
for automated tool change of drilling machine. [ Auto tooselct Close
. . [] separate files for plated/non-plated holes
Separate files for ...: Separated files for plated and ] Repeat coces Conce
non plated dri” hOIeS. E‘.l?pﬁmizedrillheadhavel Viewlog...
riling:
Repeat Codes: Should stay switched on. s
[ indude backdril [] Indude counterdril Help

Optimize drill ...: Optimization of tool travel path.
Format and output units should be similar like settings
for Gerber files.

IC Parameters *
You can find more settings under Parameters. st Dome_17_2PCS lor DomafSksiorioc param ot
Header: none

Drill will start generation of drill data.

Leader:

Code: (® asci O E1A
Automatically create dril ncroutebits_auto
Excellon format:

Format: 2 | . |5 |I

Offset i 0.00 | ¥ [o.0 |
Coordinates: (®) Absolute () Incremental
Output units: () English

[] Leading zero suppression

[ Trailing zero suppression

[[] Equal coordinate suppression
[] Enhanced Excellon format

Ok Cancel Help
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FlowCAD

Documentation: NC Drill — Table

 Aadrill table can be added to the layout by Manufacture > NC > Drill Legend.

« By Library you can choose different templates files for different units.

« For blind and buried vias the system automatically generates multiple drill charts.

Title of table and
layer combination

B8 Drill Legen X
Template file: |de1’ault1‘nm.dlt Browse...
Cutput units Millimeter A Library...

Legend title:

DRILL CHART:. TOP ta BOTTOM
ALL UNITS ARE IN MILS

FIGURE S1ZE PLATED Q1Y
13.0 PLATED 506

4 31.0 FLATED 12
+ 48.0 FLATED 122

“ 5.0 PLATED 8

m 110,06 NOMN-PLATED 5

Tip
If find filter is set to group, the drill legend
can be moved as one object.

D= [DRILL CHART: Siay_namss

Backdrill: |BACKDRILL: Slay_nams$
CBore; |COUNTERBORE/COUNTERSINK: Slay_nams$

Hole sorting method:

By hole size By plating status
(® Ascending (®) Flated first
() Descending (C) Mon-plated first
Legends:
(®) Layer pair () By layer
[ tndude backdril [ indude c-Bore
Other Options:

Drill Legend Columns:

[] Tolerance drill Tolerance travel
[] Tool size [] rotation [] Mon-standard type

Display total slot/drill count

[ separate slots from drills

Suppress tolerance column if all values are 0's
[ suppress tool size column if all values are empty
[ suppress ratation column if all values are 0's

QK. Cancel Help
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FlowCAD

Board Templates

This chapter gives a rough overview of how to create a mechanical board symbol or a board template.
Board templates are useful if same board geometries and setup are used in several design (outline,
technology, or preplaced components).

A mechanical board symbol typically contains following elements:
« Boardoutline, keepin / keepout (route and package) via keepout, dimensioning
* Mounting holes

A Masterboard can contain the following elements:

* Board symbol (.bsm)

* Drawing frame (.osm)

* Preplaced components, i.e. connectors (.psm)

» Technology constraints (clearance rules, trace with, etc.)
» Layer stack
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Lab: Board Symbol

Follow the steps below to generate a board
symbol:

* File > New > Mechanical Symbol &
lew Drawing s

Project Directory: D:.../PCE_Editor_Demo/Solution

« Enter Outline in Drawing Name field.

° OK Drawing Name: |Ouﬂine | Browse...
. . . . . Drawing Type: |Mechanicals mbol | Template. ..
« Define units and dimensions of drawing page R— —
. . . . X ackage symbol (wizar A
in dialog Create a New Design, which will Mechanical symbol
. Format symbol
appear automatically. Shape symbol
Flash symbael v
« OK
OK Cancel Help
BH Create a New Design ? x
Design Parameters 200,0 mm
Units: Millimeter hd
Sheet Size: | Other A
Accuracy |1 >
Extents
QOrigin: -
Bottom Left A
L

OK Cancel
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FlowCAD

Lab: Board Symbol

» All other settings can be defined
under Setup > Design

Parameters... > Design. o x
. Display Design Text Shapes Route
» Precision of database should be S
H Si Line lock
high enough.
User units: Millimeter - Lock direction: 45 @
Size: Other - Lack made: Line 4
I Accuracy: 4 5 {decimal places) Minimum radius: 0.0000
Long name size: 255 ] Fixed 45 Length: |0.5000
Pad flash mode: Shapes [ Fixed radius: 0.6000
Extents Tangent
Left ¥: Lower Y: Symbol
width: Height: [ mirror

Angle: 0.0000 ~
Mave origin
a Default symbal height: | 3.8000

Symbol options

Type: |Mechanical = symbaol
Auto create place bound

Parameter description
If set create symbol auto-creates a place bound if symbol is lacks one. Only applies to package symbal types.

oK Cancel Apply Help
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Lab: Board Symbol

+ Setup > Grids
* In Non Etch section enter 2.5 for x and y.
« OKto close form.

FlowCAD

m Define Grid — O *
[ Gridson
Layer Offset [ Spacing
Non-Etch Spacing: 2.5000
2,5000
Offset: 0.0000 y:  (0.0000
All Etch Spacing: 0.1
0.1
Offset: e
TOP Spacing: 0,1000
0,1000
Offset: 0.0000 y: (0.0000
BOTTOM Spacing: 0. 1000
0. 1000
Offset: 0,0000 y: [0.0000
QK Apply Help
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FlowCAD

Lab: Board Outline Generation

For our lab we assume that origin (0.0) of outline is the mounting hole on bottom left.

1. Add > Line from main menu.

2. Set active class and sub class to Board Geometry / Outline.

3. Please enter lines below in command line of editor and finish every line with Enter.
x -30 10
x-1010
x-10-10
ix 80
iy 70
ix -100
iy -50

4. RMB > Done.

Outline should look like illustrated
in picture.

DDl Erstes RerdTedtepadar TE D30T I

Tip
Absolut coordinates: x value value
Relative coordinates: ix or iy value
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Lab: Mounting Holes

Second step is adding mounting holes.
1. Layout > Pin from main menu or via Add Pin icon @
Click Browse button [ .. | in option window Padstack field.

2. Select Hole120
Editor shows the message using Hole120.pad, meaning it was possible
to find the pad in the library.

3. Please enter the data below,

one after another in the command line,
and confirm each line with Enter.

x00
x 600
x 60 50

4. RMB > Done.
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FlowCAD

Lab: Dimensioning ()

Third step is dimensioning. PCB Editor provides dynamic dimensioning. A change of contour triggers an
automated update of dimensioning. Dimensioning can be entered in PCB or in Symbol. Usage is

identical.
Tools Floware Help ca
2. Dimension Environment X #" - @ - . !
Drafting » ® Q rﬁ
& Artwork. Options | Find | Visibility |
NC b Options
When working in a brd file in PCB Editor Cross Section Chart... Active Class and Subclass:
use: Manufacturing > Dimension Cut Marks...
lanrd Geometry "|
Environment Stream Qut(GDSII) |
Create Coupons... ] II:I Dimension v

When working in a mechanical symbol in
Symbol Editor use:
Dimension > Dimension Environment.

Setup RAVEL Rules in CM..,
«. Silkscreen...
Thieving...

Dimension Environment mode:
Show dimensions

88 shape Degassing...
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Lab: Dimensioning (ll)

All commands for dimensioning are accessible by right mouse button (RMB).
Next, we will use dimensioning on the outline example (mech. symbol).

The Dimensioning can be adjusted by the parameters settings in the right mouse
button menu.

Command

Tip
) ) . . Show dimensions mode:
When working with dimensions, please make Pick dimension to show/query ...

P . . Linear dimension creation mode;
surg that you always .remam II'.1 the [?lmenS|on Pick an element or point to dimension ..
Environment. Otherwise the dimensions

cannot be edited.
You can recognize this best by the status line. WREaY | Lincar dimension |

|Command >

FlowCAD

Done F6

Oops F8
Cancel F9

Mext Ctrl+F2
Persistent select L4

Select by Polygon
Select by Lasso
Select on Path

Temp Group
Reject
Cut

Parameters

Linear dimension
Datumn dimension
Angular dimension
Leader line
Diametral leader
Radial leader
Balloon leader

Chamnfer leader

~  Show dimensions
Align dimensions
Lock dimensions
Unlock dimensions
Z-Move dimensions
Delete dimensions

Instance parameters

Move text
Mirror text

Change text

Edit leaders

Delete vertex
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Lab: Dimensioning (lll)

After parameter setup you can start with:
1. RMB > Linear Dimension

2. System is requesting to choose a location or an
element for dimensioning.

Select top board edge (100) and place text.
Select right board edge (70) and place text.
Complete dimensioning like shown in the picture.

o o kW

For a point to point dimensioning (drill hole
bottom right -60) coordinates must be selected
exactly (please note filter).

You can also use the snap function.

7. For non orthogonal dimensions an additional
click is required to define direction of
dimensioning (horizontal or vertical).

Bottom left corner with dimensions 10 and 20.

Edit leaders

Delete vertex

Snap pick to 4 Persistent snap »

Segment Vertex
Segment Midpoint
Segment
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Lab: Dimensioning (IV)

8. To test dynamic behavior of dimensions please change position of bottom right mounting hole or
top right corner of board outline.

9. Choose Edit > Move or icon 4-1- and move mounting hole.
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Completed Board Symbol

- 100 -
90 -

<——— Fackage Keepin |
S Befesligungsbohrung

Foule Keepin . . . . . /

Erstes Koordingdlenpoor “x -40 107
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Master Board

A master board is a board template which contains settings which are mandatory for PCB design in
addition to the board outline. These are:

Layer stack, design rules, preplaced components, etc.

This method saves time and avoids errors, because parameters are already known good and will be
reused.

PCB Editor (.brd)

(.bsm)

(.psm)

Cross section
(stackup)

Design rules
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Lab: Master Board Setup

On the next pages we will describe most important steps on how to create a master board. These steps
apply to any other board too.

. . B s ign Parameter Edito
1. File > New from main menu.
Display Design Text Shapes Route Mfg Applications
. . . Comman d parameters
2. Enter master in Drawing Name field.
User urits: Milmeter -
3. Select Drawing Type Board -
- elec a € oa " Accuracy: (decimal places)
Long name size:
4 0 K . Pad flashmode:  Shapes
lew Drawing X B
Leftx:[-50.0000 | towerv: [-s0.0000 |
Project Directory: D:.../PCB_Editor_Demo/play
width: [200.0000 | Height:  [150.0000 |
Drawing Name: |masber.brd | Browse...
Drawing Type: |anrd | Template... Move arigin
Board " %[00 v Joo |
srd (i
Package symbol Type: |Drawing -
Package symbol (wizard) v
[ PO S S S N | Parameter description
o — e Changes the location of the draning according to the values you enter in

5. Setup > Design Parameters... > Design

6. Please change values like in drawing parameter
box on right side.

7. OK. .

Cancel Apply

Tip
Ensure that Drawing Extents are large enough to cover additional elements like drawing frames.
Accuracy should be chosen high enough to ensure that shapes and fine traces have right resolution.
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Lab: Master Board Layer Stack

The settings for the layer stack can be reached by Setup > Subclasses > Etch or g

This menu allows to add or remove electrical layers (routing layers).
RMB > Add Layer / Remove Layer.

Subclass Name of TOP and BOTTOM is default and cannot be changed. All additional layers can have
any individual (unique) name. Chosen name appears also in Option Visibility window.

With Type it is possible to chose between Conductor (routing layer), Dielectric and Plane (power layer).

Tip

It is only possible to delete layers if
they do not contain any data.

B Cross-section Edito - O X
Export Import  Edit View Filters cadence
Primary
11 8] ‘ Save
Objects Types Thickness ¥ Physical
Valu
# | Name Laye Layer Function Layer ID Material o
mm
- =
— —
s — | —
AT B R e ; . | ] ||
cRoUND P
Dielectric Dielectric 0.2032 Fra
2 [|GRouND [ ane Piane 003048 2 Coppe =y 00 I
- e L
3 | POWER Plane Plane 0.03048 3 Coppe:
bictectric [Dieketnc w20 Fra el 0 | [ ]
4 ||BoTTOM Conductor Conductor 0.03048 4 Copper BTTOM Conductar _ _
Surface
- ]
<
Ifo Lok Embeddedlayerssetup  Unused pads suppression  Refresh materials
Total thickness: 0.73152mm
Total thickness without masks: 0.73152mm
Layers: 4
Conductor: 2
Plane: 2
Mask: 0
ok Cancel Apply Help
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Lab: Master Board, Board Symbol

Like mentioned before, it makes sense to add a predefined board symbol (mechanical symbol) into a
Master board for repeating designs. This makes design process efficient and reliable.

With the next steps, we load a board symbol into the open master board master.brd.

1. Place > Manually from main menu,
a placement box (right side) appears.

2. Select Database and Library in the Advanced Setting tab.
3. Expand mechanical symbols in placement list and
select outline (self defined symbol).
. . ﬁ Placement — O »
4. Enter x 0 0 in command line and Enter. e
. . election filters
5. RMB > Done. Mechanical symbol is placed. o 7 —
. . . HOLE3_5 ~
6. File > Save As. A master.brd file will be saved. O @ HoLEso
O % 1Bm
7. Do not close PCB Editor! [ & LAVER STACKUP.4
[0 % MOIRE
O & mTs125
O & mT5156
O % mTE250
O % muLTBUS
O & MY_OUTLINE
i & OUTLINE
Tlp (] & PANELT
. . [ % PANEL140X210
At this point you can also preplace components (package O & PaneL
. . [0 ¢ PANEL280X210
symbols), format symbols and define other pre settings for ] & PANELOOXT4D 5
grid, colors and design rules. < >
Design rules are dealt with from page 78 onwards. Close rice Conee! riep
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Final Statements

As mentioned in the beginning, this tutorial is a quick start guide and not a training and should not
replace one.

Quick start should give you an overview of functionality in the OrCAD flow and should enable you to

make first independent steps. Main reason is to empower you to judge, if the OrCAD flow meets your
needs.

Independent of this quick start we recommend a training to enable you to use full performance and
highest efficiency for your daily tasks.

Trainings are scheduled and delivered by Cadence and FlowCAD on a regular base.
For details please visit Cadence and FlowCAD websites:

www.cadence.com

www.FlowCAD.com/en/training
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System Requirements (Full Version 22.1)

Operating Systems

Hardware

Windows 11 Professional and Enterprise

Windows 10 (64-bit) Professional and Enterprise, including Dark Theme mode;
Windows Server 2016 (All Service Packs)

Windows Server 2019

Intel® Core™ i7 4.30 GHz or AMD Ryzen™ 7 4.30 GHz with at least 4 cores
Note: Faster processors are preferred.

16 GB RAM

50 GB free disk space (SSD drive is recommended)

1920 x 1200 display resolution with true color (at least 32 bit color)

A dedicated graphics card supporting OpenGL, minimum 2 GB (with additional
support for DX11 for 3D Canvas)

Dual monitors (for physical design)

Broadband Internet connection for some service

Ethernet port / card (for network communications and security HostID)
Three-button Microsoft-compatible mouse
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Contact us / Kontakt zu FlowCAD

Please do not hesitate to contact us.
Fur weitere Fragen und Informationen stehen wir gerne zur Verfigung.

FlowCAD Deutschland FlowCAD Schweiz FlowCAD Polska
Mozartstr. 2 Hintermattlistr. 1 ul. Sgsiedzka 2A
85622 Feldkirchen bei Muinchen 5506 Magenwil 80-298 Gdansk

T +49 89 45637-770 T +41 56 485 91 91 T +48 58 727 90 90
info@FlowCAD.de info@FlowCAD.ch info@FlowCAD.pl
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Don’t forget to subscribe, share and like!
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FlowCAD
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» Xing.com/
FlowCAD
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