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FlowCAD

FloWare Features

» General purpose utilities
— Functions not in standard tool yet
— Not written for one specific customer
— Everybody should benefit

« Easy installation
— Also casual users must be able to install FloWare
— No variables
— Menus will be created automatically
— Integrates perfectly into existing customizations

* Documentation
— Full documentation is provided for every module

Tools | FloWare | Help

©F Q Setup
Display
Edit
Draft
Shapes
Check/Review
Documentation
Manufacture
Signal Integrity
Custom
Import
Export
Miscellaneous

Overview

B HORG

Advanced Mirror

Anti Tamper Mesh PCB

Change Width
Coil Designer
Contour Place
Cross Copy
Derive Via

Digital Soldermask
Label Tune

Polar Grid

Push to Grid
Replace Via
Shield Generator
Shield Routing

Stretch Flex
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FlowCAD

FloWare Under the Hood: Skill Interface

« The PCB Editor Skill in Cadence Allegro is a
powerful scripting language used to automate and
customize tasks within the PCB design environment.
It allows users to write scripts that can manipulate
design objects, automate repetitive tasks, and create
custom functions to enhance the design workflow.

» Key aspects of PCB Editor Skill
— Automation
— Customization
— Data manipulation
— User interaction
— No platform dependencies

procedure( my_pp()
let( (report_file port)

report_file = . /my_pick_and_place.txt"”

port = outfile( report_file "w" )

fprintf( port "Refdes Footprint Location\n” )
Fprintf( port ==s==z=szz=zsz=zsszszsszsszzszzzszzzszzas\pt )

foreach( cmp ax1DBGetDesign()->components
fprintf( port "%L %L %L\nly cmp->name  cmp->symbol->name cmp->symbol->xy )
)
close(port)
when( isFile( report_file )
axlUIViewFileCreate( report_file "My Report™ nil )
)
t
):let
) ;proc

axlCmdRegister( “pp” ‘my_pp )

143

Tl
D5¢ .

2 My Report
BT T T T T e ——————

Refdes Footprint Location

 "'B700"  "NET SHORT" (59.9 16.7)
"B750" "NET SHORT" (161.0 30.0)
"B1OO" "NET:SHORT" (124.2 88.9)
"Yygoo" "CRY MA30e6" (108.179 20.404)

"X205" "USB3A_FEMALE" (94.2 10.2)
"X200" "PCI EX X4 RA" (127.385 2.156)
"Y104" "SMB 90" (183.92 210.16)

"X103" "SMB_ 90" (183.92 201.56)

"X102" "SMB 90" (183,92 183,46)

"X101" "SMB_90" (183.92 192.36)

"X100" "ZIF12 FLEX" (104.0 72.0)

"X1" "HEADE2X10" (51,1 10,6)

"UBO1" "BGA665 26X26 10" (115.2 47.9)
"UB00" "TSOP20 0 65X5 90" (117.7 20.4)

"u7s50"  "MLPQ24" (139.5 21.2)

"U700"  "MLPQ24" (81.4 25.5)

"Ue03" "FBGABZ 11X13 08" (148.0 82.0)
"Ue02" "FBGA8S2 11X13 08" (148.0 68.0)
"TTeO1™ "FRCAR? 11X13 0K’™ (148 . 0 54 _0)
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Getting Started with Skill

Command Ski intf("Hello world\n") 2

rid

« Start an interpreter window by typing set TELSKILL and
start talking with the database Eing he e aneremmnt

Use the right mouse button menu to change t
. Show dimensions mode:
— N | Pick dimension to show/query ...
o compiling necessary Fick dimenin o
Hello world
t

« Write some commands e.g.

Command View

printf( “Hello world\n” )

Name GroBe Typ
=l axiGetMetalUsageForlLayer.txt 1.93 KB Text

El axlimpdedanceGetLayerBroadsideDPImp.txt 1,021 Bytes Text

® Refer to dOCU mentation aXI API’ WhiCh give you a IiSt Of 5l axlimpdedanceGetlLayerBroadsideDPWidth. txt 1KB Text

. . . 5l axlimpdedanceGetlLayerEdgeDPImp.txt 847 Bytes Text
commands which allow you to access information from e e
S axlimpdedanceGetlLayerEdgeDPWidth.txt 927 Bytes Text
th e d ata base @ axlisEtchLayer.txt 623 Bytes Text
El axllsLayer.txt 451 Bytes Text
Hl axlisLayeregative.txt 625 Bytes Text
R R R . . . =l axlisVisibleLayer.txt 504 Bytes Text
» Extend your skills with Skill by testing, writing, checking etc. 2 mLayerCreateCrossSection it
. El axlLayerCreateNonConductor.txt 548 Bytes Text
Be Cu rl O u S ! @ axlLayerDelete.txt 149 KB Text
El axlLayerExternal.txt 605 Bytes Text
El axlLayerGet.txt 112 KB Text
5l axlLayerPriorityClearAll.txt 443 Bytes Text
5l axlLayerPriorityGet.txt 1.25 KB Text
5l axlLayerPriorityRestoreAll txt 476 Bytes Text
El axlLayerPrioritySaveAll.txt 573 Bytes Text
Hl axlLayerPrioritySet.txt 273 KB Text
5l axlLayerSet.txt 127 KB Text
El axlLayerViaLabel.txt 649 Bytes Text
El axIPadOnLayer.txt 119 KB Text
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FloWare Modules PCB Editor

Advanced Mirror

"

Advanced Testpoint Check
Anti Tamper Mesh PCB
AOI Check

Assign Net to Via
Barcode Generator
Batchplot

CAF-DRC

Change Width

Class Color

Cleanliness Check

Coil Designer

Contour Place

Cross Copy

Cross Section Generator
Custom Variables
Design Compare

Digital Soldermask
Drafting Utilities

Drawing Designer (legacy)

Drawing Size

Drawing View Manager

Edge Plating

FPGA Utilities

Highlight Dummy Pins

IBIS Prototype Modeler

Label Generator

Label Tune

Mask Generator

NC Panel Route

Net Color View

Net Min Gap

Padstack Finder

Padstack Usage

Panelization

PCB Library Plot

Polar Grid Ultilities

Post Processing

FlowCAD

Push to Grid
Quick Symbol Edit
Replace Via
Shape Utilities
Shield Generator
Shield Routing
Silkscreen

Snap Generator
SVG Export
Synchronize Testprep
Variant 3D

Variant Assembly
Variant BOM
Z-DRC

Videos available on > YoulTube
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https://www.youtube.com/playlist?list=PLNsaKd49Krflj-Q4xmAtHu4xo_cnPB4sy
https://www.youtube.com/playlist?list=PLNsaKd49Krflj-Q4xmAtHu4xo_cnPB4sy

Advanced Mirror

« Enables mirror operations while moving or copying elements
— Mirror across subclasses (Geometry and Layer)
— Mirror on the same subclass (Geometry only)

* Including placement and routing
« Selection through window or single pick, dynamic preview

« Special handling for symbols, vias and text in Geometry only mode

FlowCAD

© 2024 FlowCAD | 8




©

Advanced Testpoint Check

« Addresses various rules for testpoint checking

— Testpoint to Testpoint check

— Testpoint to Component check taking component height into account

— Visualization of restriction areas
— DRC marker generation

— Constraints reuse through configuration files

TP37

i

TP38

1T

Testpoint to Component Check Testpoint to Testpoint Check
Mode Mode
() Fixed spacing ,1l]l]7 (@) Fixed spacing ,1277
'QJ Use ruleset -.:_J Use ruleset DEFAULT hd
| (") Match ruleset by size (") Match ruleset by size
Options Options
Comp Boundary Place_Bound ~ Check testpoint center
Ignore Designators "rp‘i
Derive height from symbol and device S
i [ Rules I [ Report > I [ Config -> I

[ Display ]

FlowCAD
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Advanced Testpoint Check

» Spacing rules may be specified
— As fixed spacings
— Using rulesets, which account for component height

TP59 F

General

Name |DEFAULT ~ New Delete
Size 0.80 Tolerance (0.05

I spacing Testpoint to Testpoint

Airgap 0.47
Center to center 1.27 spacing

A
Testpoint to Component
Height Spacing
T . T s — 0.00 0.00 sd 4
estpoint to Testpoint Checl 3.00 1.00
Kol 5.00 2.00
() Fixed spacing 1.27 10.00 3.00
@ Use ruleset DEFAULT - 20.00 4.00
() Match ruleset by size
Y _ s3 -+
LTI 1
Options —
Check testpoint center Interpolate spacing rules g% T :
I
Setup : —— : >
h4 height
’ Rules ] i Report -» l ’ Config -> h1 h2 f h3 g
Current height
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Anti Tamper Mesh PCB

» Useful for Hardware Security Modules (HSM)

— In order to actively detect and respond to external attacks a convoluted maze of wires (mesh)
can be used to monitor changes in resistance, capacitance, breaks, shorts etc.

* Features
— Number of signals, width, spacing, ... el v
— Region select, keepouts, destination layer, ... S __ ——
— Randomness s 22—
M E=S R =
- == 5
= g -'B‘-F = ( \"\ S e
ER @ Yy |
ol D =— i
%”_I\Jﬂ I ﬂ — 5 Iﬂ =2 = s
TNEY =l E= - ol
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AOIl Check

* Helps users to check AQOI related rules directly in PCB Editor

« Shadowing can cause serious issues in verification process

.XlOO

Parameters Diagram
Camera angle 19.00
Direction All v m :
. .
Additional distance 0.00 oJd (o N
=l = Hl R200
__J "
eeeeeee hadow:
uuuuuuuuuu - 7] Extend shadow by component pad
I:‘ om symbol and device Ge
d>h*tan a
i d area Att h
d i
1
—1 =] = /) | —
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AOIl Check

« Shadows can be calculated in various directions based on specified camera angles taking
component height into account

All Horizontal Vertical 45 Degrees

oClm o( 1m oC 1o oC 1n

« Special rules apply to 3D inspection systems

06*s 1 “AOI 2D | AOI3D

Parameters

Camera angle 14.50
Direction
Scale factor 0.60
S
+—>

SMT flow direction
[T —-
b6*s
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Assign Net to Via

« Enables users to change the net on existing vias —

Custom Variables 4 ﬁ 1z f O 0( X %
| B EH %A

 No need to delete and route new ones
* Use model e

— Select net from list (including wildcard support)

Overview Highlight Dummy Pins

or by context RMB > Pick Net e
— Click on one or more vias : Options —

— Choose RMB > Done to confirm Options

Filter

v v v v

DHEN -
FPGA

Done 10<2>
Pick net 10€3>
Oops 10<4>
Cancel 10<5>
Snap pickto * 10<b>

Active net
GND

© 2024 FlowCAD | 14
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Assign Net to Via

Example

Shape GND

& Oplions

Options
Filter |*
[DEN
DHEN
FPGA
GAIN

GMD_EARTH

10<0>

10<1>

10<2>

10<3>

10<4>

10<5> L
NeRs

4 i »

Vias to be connected
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Barcode Generator

* Prints barcodes on a PCB layer as part of the
manufacturing process

« Supporting definitions
Code 39, Code 128, QR Code and Data Matrix

« Adjustable parameters corresponding to selected code

« Additional drawing options
(e.g. show text, inverted display)

* Dynamic preview during parameter change

« Parameter preset through configuration file

FlowCAD

Tools [ Floﬂare] Help

L

Setup

Display

Edit 4
Draft

Shapes 4

Check/Review 4
Documentation *
Manufacture
Signal Integrity  *
Custom
Miscellaneous  *

Overview

ERF2EE o &

Barcode

Cross Section
Custom Variables
Display Label Text
Drawing Designer
Padstack Usage
PCE Library Plot
SVG Export
Variant Assembly

Code 39/128
QR Code
D Data Matrix

A0123B45678

© 2024 FlowCAD |
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Barcode Generator

CADENCE

= X 5 (
# Barcode Generator Code39/128 == = ¥ Barcode Generator QR-Code [S[E] = ¥ Barcode Generator DataMatrix
General General General
Text [cADENCE @) Enter text manually Q) Enter text manually
Class [BOARD GEOMETRY - |http:/ ferww.cadence com hitp:/ Ferww.cadence com/welcome html
Subclass | ASSEMBLY_NOTES | _) Read from file “ Read from fil
eal rom hile
Specification ‘ ‘
") Code 39 @ Code 128 Gass /Sl Class/Subclass
\EOARD GEOMETRY vI .JIASSEMBLY_NDTES v] {HOARD T vJ /[ASSEMBLY NOTES | =]
Barcode Size =

Barcode height  [10.000 R — — Options
= e Version |3-> (29 x29) b Ecc level S
Barcode width 19.040 () Fix value )
Size AUTO -
Min bar width 0.170 (@) Fix value

Drawing S
Margin Top/Bot 2.000 Invert structure || Merge shapes Encoding M—JAUTO i
Margin Left/Right  |2.000

Process tilde

Unit size  |0.30

Info Drawing
Misc Capacity:  Numeric: 101 Alphanumeric: 61 Bytes: 42 Rty 030 [l tnvert structure
Embed text into barcode using block (4 Text status: Chars: 22 Type: byte Margin 0.60 D Merge shapes
Invert structure
[ ok | [ Pase | [ rew | ok | [ staws | [ Pace | [ Hep [ Place | [ Hew
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Batchplot

« Creates documentation
— Fully automated
— Multipage or single page files

— Visibility control based on views (color views as well as artwork
views), similar to visibility panel

— Order of view items can be changed by user

— Plotsets allow grouping views into separate PDF files PDF Expor .
— Load and save configuration to disk g;g;pf&pjﬂ
— Three modes

« PDF Export from Allegro / OrCAD PCB Editor B Plb"sher
« HTML Export
 Batchplot (legacy)

© 2024 FlowCAD | 18




Batchplot

Multiples viewsets can be defined

A viewset may contain
— Film records
— Color views ()

Each viewset corresponds to one PDF file to be generated
— Name of the PDF file can be specified (output)

Each viewset may reference a profile

to be used during PDF export
— E.g. black white print only
— With / without meta data

Single push button to generate all data ...

Options

Mode

Configuration

FlowCAD

B View Configuration

Export to directory

© 2024 FlowCAD |
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Setup Viewsets for PDF Export

« Use context menu in tree view
— Rename
— Edit
—Add
— Delete

« Edit views
— Select film views
— Select color views
— Change order

B publisher 20.2 (C)2020

Available ltems

B View Configuration

File: abc

File: assembly_bottom
File: assembly_top
File: bottom

File: cccc

File: dfdfdf

File: figures

File: gnd

File: layer_stackup
File: my_zoom

File: nc_drill

File: other

File: pm_bottom

File: pm_top

File: probe_bottom
File: probe_bottom_only

Viewsets
E
-& Film Rename
Film Edit
Fil
. Fi Add
L= agdem Delete

File: assembly_top
File: assembly_bottom

Selected ltems

~ Film: TOP
Film: VCC
Film: BOTTOM
Film: GND
33
Up
Dwn
W
Cancel

Help

© 2024 FlowCAD |
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Other Modes
« HTML Export

— Generates an HTML report including SVG graphics

— Setup regarding viewsets and profiles similar to PDF Export

« Batchplot (legacy)

— Selecting Setup will launch the existing / legacy application

— Still available and supported

Options

Mode

Configuration

Batchplot

Setup

B publisher — X

Options

Mode

Configuration

Export to directory

PDF Export

.
HTML Export
Batchplot

s

FlowCAD

B Batch Plot =
Plot Setup

Plot Set Name:

sssss bly
manufacturing
test

Yiews included:

Film: TOP

Film: GND

Film: ¥CC

Film: BOTTOM

Film: SOLDERMASK_TOP

Film: PASTEMASK_TOP
Film: PASTEMASK_BOTTOM

<

Film: SOLDERMASK_BOTTOM

Output Directory

File Name: PN30861_Artwork.pdf

Add

Edit

Delete

Plot

© 2024 FlowCAD |
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Batchplot

Datei Bearbeiten Anzeige Diokument ‘Werkzeuge Fenster Hife

B Qe s 0ozl :

=

|! Seiten

A
EvLSE
AepROVED
[— [ Pre—— ¢ AE AN ASDEESS
[E—— 20
- ¥40751-0123-81
- - | - | - .
SCALE | | SHEET
[l

Final document opened with Acrobat Reader
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CAF-DRC

« Special DRC for Conductive Anodic Filaments (CAF) on PCBs
» Performs Hole-to-Hole clearance checks along the fiber structure
» Based on voltage classification

 Adjustable fiber orientation

o R =

~Rules

Fine |Middle | Rough |

Voltage difference < |1l].l]l]l] 100.000 300.000
Fiber clearance |l].5l]l] 1.800 2.500
Base clearance |l].2|]|] 0.400 0.500

~MNet classification Options

® MNet VOLTAGE property (CM): Mode IMiddIE VI
(" Spacing Net Class Specify Fiber orientation Illl]l]l] deg

Close | RunDRC |  ClearDRC | ettings > |
|

CAF DRC

© 2024 FlowCAD | 23
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CAF-DRC

 Use model

g{; Allegro Constraint Manager (connected to Allegro PCB Designer (was Performance L) 16.6) [cafdrc_by_net_voltage] -

File Edit Objects Column View Analyze Audit Tools Window Help (§|

i ' @E%WEKD&QQ%- B %

— Classify nets by voltage property or by L.  —
spacing net class z S — e =

— Launch application § ‘::“' - c,, —

: 55 Net ot e B
— Specify rules and select mode to be used B A W

. él-u '"POM'"t - ::: ::lfl\fXMED_LZNdJJS_SEP_S =

— Export / import rules for reuse purposes 1 Potaua B o S R
—Run DRC e

Spacing Net Class Voltage I

GROUND_CLS 0.0
NEG_POWER_CLS -12.0
POS_POWER_CLS 12.0
SIGNAL_CLS Undefined
VCC_CLS 50

Net classification

(" Net VOLTAGE property (CM)

@ Spacing Net Class

Cancel
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CAF-DRC

Results

— DRC markers in PCB Editor and Constraint
Manager including cross probing

— Visualization of DRC polygons
on DRAWING FORMAT subclasses
CAFDRC_DV1, DV2,DV3and DV4

— Handles all drill and slot types

FlowCAD

EE Allegro Constraint Manager (connected to Allegro PCB Designer (was Performance L) 16.6) [cafdrc] - [DRCs: External [caf... é‘&u

File Edit Objects Column View Analyze Audit Tools Window Help cadence - 7 ™
i ) TN | E i Z, Z
=2 @:WD hd [ﬂED“ﬂ" % %#@ﬁ*: *a FE)
= Worksheet selector L o x caldml
£ Electrical = —
e Physical Objects sues —
¢ Set | DRC Subel Required Actual
I Spacing Name eq
|y Same Net Spacing
[ Properties = cafdre
[ DRC B Cafdrc (12)
=6 DRC (122.3205 87.5860) | Caf-drc All 1.200000 FAIL
& Electrical (124.3145 87.5142) | Caf.drc All 1.200000 FAIL
& Physical (130.6272 88.6275) | Caf.drc All 1.200000 FAIL
ysi (135.2550 85.2170) | Caf-drc All 1.200000 FAIL
& spacing (135.5703 91.4987) | Cafdrc All 1.200000 FAIL
-1 Same Net Spacing (138.0020 62.3285) | Caf-drc All 1.200000 FAIL
[ Design (138.1352 61.6310) | Caf-drc All 1.200000 FAIL
B External (138.3030 59.9186) | Caf-drc All 1.200000 FAIL
156.0576 65.1256) | Caf-drc All 1.000000 FAIL 1
156.3692 82.5231) | Caf.drc All 1.200000 FAIL 1
156.6026 82.1690) | Caf.drc All 1.200000 FAIL 1
158.8545 79.4436) | Caf-drc All 1.200000 FAIL 1
=l
[T\ Extomal / 4] | [
[The subclass information from the DRC. (DRC_SUBCLASS) (read only| | DRC | [ )
=_—
N12V
© 2024 FlowCAD |
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Change Width

« Change the width of clines and clines segments

' |2 Options L T

~ Options

« Supporting a filter mechanism in that the changes are only Nowwidth [0.1800

Filter segments

applied to segments matching a given width

. . . Update list |
« Select by Pick, Window, Temp Group or Find By Name i |
Highlight
. . . . . . R Dehighlight |
« Highlight and report functionality including cross probing
Report |
Segment Report ==] = | Select on or more entries in order
to act on segments with given
Ha | X E|§|?_| Search: Ii [~ Matchword [ Match case width only
Width start End Layer i
[v Enable On-Line DRC
1.0 144.5 26.8 (144.5 27.875 ETCH/TOP
1.0 (135.25 28.25) (135.25 24.65) ETCE/TOP
1.0 (137.7 26.8) (137.7 28.3) ETCE/TOR
1.0 (120.8 27.975) (140.8 26.8) ETCE/TOP |
1.0 (137.45 19.2) (136.152 15.2) ETCE/TOPR
1.0 (137.525 15.275) (137.45 15.2) ETCE/TOP
1.0 (130.4 26.9) (130.4 28.075) ETCE/TOPR
1.0 (134.1 28.05) (134.1 27.05) ETCH/TOR
1.0 (125.8485 19.1) (135.5 19.1) ETCH/TOP
1.0 (135.8704 15.1146) (135.8485 13.1) ETCE/TOP
1.0 (126.007 19.1712) (135.8704 19.1146) ETCE/TOP
1.0 (136.152 19.2) (136.007 19.1712) ETCE/TOR
1.0 (132.1 15.2) (133.6 19.2) ETCE/TOR
1.0 (135.5 15.1) (135.4 139.2) ETCE/TOP
1.0 (133.6 15.2) (133.6 17.9) ETCE/TOP
1.0 (135.4 15.2) (135.4 17.4) ETCE/TOPR
1.0 87.3 27.5 (88.8 27.5) ETCH/TOP
1.0 87.3 28.8 (87.3 27.5 ETCH/TOP
1.0 (50.5 13.8) (0.5 18.625) ETCE/TOP
1.0 (86.8 18.65) (26.8 19.65) ETCE/TOP
1.0 (85.5 27.5) (83.4 27.5) ETCE/TOR
1.0 (85.5 25.0) (85.5 27.5) ETCE/TOR
1.0 (81.65 18.45) (81.65 22.05) ETCE/TOP >
< v
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Class Color

« Enables users to color spacing net classes for
review and documentation purposes

— Color chooser

— Legend support

— Settings stored in database
— Export / import settings

5¥ Class Color =) - E5m

Spacing Net Class

HIGH YOLTAGE
PE

Color
POWER \\Amgn Color
SECONDARY

SWITCH

Legend

V| Genera tefUpdate legend Text block 5

(LA F SRR CR e

NN
| | SEEERS ARSEEREAN
CLASS  COLOR -
HIGH VOLTAGE 8 = e
P E Legend
Genera te/Update legend Textblock [5
P 0 W E R Configuration
S E C O N D A R Y [ savewidile | [ Londiromiile |
S W I -|- C H | | [ cClose | | Apply | Help
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Cleanliness Check — Technical Cleanliness

» Technical Cleanliness refers to the performance of
components, assemblies and systems related to particle
contamination in automotive and other applications

* On PCB’s such particles (e.g. conductive particle from
aluminum cover) may cause short circuits

» The probability failure depends on
— Particle size
— Contact area size
— Number of contact areas

 For more information refer to document
ZVE| Guideline for Technical Cleanliness
from https://www.zvei.orqg/

FlowCAD

ZVEI:

Die Elektroindustrie

Guideline

Technical Cleanliness
in Electrical Engineering

Dirt is simply matter in the wrong place

2nd extended edition
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©

Technical Cleanliness

* Analyzes the PCB layout for contact areas caused by B o

particles with a given size

Min shape aperture

* The contact area specifies the area in which a particle will
cause a short, no matter how the particle is oriented

Ignore small voids

ra |[ra o | [o
== = |2
[=] o | 4
o |
&
a4

[ subtract open copper
[ Create DRC

 Cleanliness Check calculates and visualizes contact areas
using shapes and writes a report e~

Close Run Help =

* By sweeping the particle size the information from the
output can be used to feed cleanliness assessment
calculator from ZVEI

Range is 0.0000 to 1000.0000.
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Technical Cleanliness

* Menu button Report
« Particle count per layer
« Short Area
— Sum of particle shape areas from layer CLNS_CONTACT_TOP (BOTTOM)
« Short Area
— Shape area on merged layer CLNS_RESULT_TOP (BOTTOM)

* Design Area
— Area from DESIGN_OUTLINE minus CUTOUT

ContaCt @ X P H& @ ser o ODMalchwurdDMalchcase
areas Cleanliness Report:
Design: board04.brd
Date: May 21 13:39:56 2019
Unit MM
ParticleC t ShortA (sqg mm) ShortA Merg (sq mm)
T 295 69.748 68.980
BOTTOM 129 24.221 24.041
TOTAL 424 93.969 93.022
DesignArea (sq mm): 2252.150332
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Coil Designer

 Includes useful functions when designing planar spiral
inductors on a PCB

» Support for different spiral pattern
— Round
— Rectangle
— Octagon
— Hexagon

 Features

— Parameterized input in terms of width, spacing,
number of turns, etc.

— Support for rotation, flipping and scaling
— Dynamic preview during parameter change

eeeeeee

Miscellaneous

© 2024 FlowCAD |
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Coil Designer

Basic spiral patterns

Round Rectangle
Round Rectangle Octagon | Hexagon Round Rectangle Octagon | Hexagon
Parameters Parameters

Width 1.000 Spacing (1.000 Width 1.000 Spacing |1.000
Diam X 6.000 Rotation |0.000 Diam X 10.000 Diam Y ||10.000
Spacing

Turns 4 l ‘rid‘h Turns 3 Rotation (0.000
i Scale 1.000 [] Clockwise
N Diam X
Scale 1.000 [[] Clockwise

[]Change corner

Style Size

Calculated Extents: 22.000 X 21.000 Calculated Extents: 22.000 X 20.000
Octagon Hexagon
Round Rectangle Octagon | Hexagon Round Rectangle Octagon | Hexagon
Parameters Parameters

’

Width 1.000 Spacing [1.000 Width 1.000 Spacing ([1.000
Diam X 10.000 Rotation [0.000 Diam X 10.000 Rotation (0.000

Spacing Spacing

Turns 3 } :\fidth Turns
Scale 1.000 [] Clockwise Diam X Scale 1.000 [] Clockwise

Width

|

Diam X

Calculated Extents: 22.000 X 21.000 Calculated Extents: 22.000 X 24.249
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Coil Designer

Rectangle spiral with corner modifications

Mitered corners Rounded corners
Round Rectangle |0ctagon Hexagon Round Rectangle |0|::1agon Hexagon
Parameters Parameters

Radius

Width [0500 | Spacing [0.500
Diam X [toooo | Diamy [So00
Turns ,47 Rotation ,W
Scale W [ clockwise

Change corner

Width [0500  Spacing (0500
Diam X [1o000  Diamy [s5000 "
acing
Turns 4 Rotation ,W ‘ Ii\fidﬂ-
Scale W [] Clockwise

Change comer

Stle  |Miter |v| Size 1.000 Syle  |Radius [v| Size 2500
Calculated Extents: 18.000 X 12.000 Calculated Extents: 18.000 % 12.000

O
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Coil Designer

e Other features
— Realization as a combination of cline segments or one single shape
— Addition of padstacks to the start / end points
— Automatic generation of route keepouts in the inner area
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Contour Place

« Interactive placement along contour o -
— Automatic snap to contour path o w —
— Place, Place & Spin, Spin otgit [org
« Various alignment options W o S
— Lock long side -
— Lock short side
— Relative Qrp
- Absolute L
 Custom snap marker A,
— For accurate control = _
— Manual markers ,
— Markers by intersection —
— Equidistant markers =
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FlowCAD

Contour Place

* Alignment options

Lock long side Options -5 x
F\) 1 [ Options
—ilj\\ f\/ie Snap to markers
o j\\'\\.\j\\ /? Maode
- \\Q\3 Rotation type  |Absolute v
\\Q Angle Lock long side
V< Lock short side
Y \/P Object pick Relative s
2 \\4 Absolute
i RS - Cust .
~ T— }\ﬁy}/// B ustom markers
B Spacing
Quantity |5 | | - || =
Marker size
Lock short side R1 Absolute angle

AN R4

S/ mm| RS
/5/ e Cmm
EL}
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Cross Copy

* Problem
— Customer needs to move objects from one class / subclass to another
— Command Edit > Copy does not support a destination layer

— Customer gets error messages, e.g. E — Changing shape to a different
class is not supported

— Customer has to find workarounds (e.g. export subdrawing, text edit clipboard
file, import subdrawing)

« Solution
— Cross Copy closes the gap
— Can move or copy objects to any destination layer for various purposes
— In contrast to Create Detail, objects are not destroyed (e.g. text will stay text!)

FlowCAD

General:

Destination class/subclass:

[Buﬁrd Geometry -
B Assembly_Motes -

[ | Delete original objects

Processing options

Shapes:

Type |Filled Shape -

Voids [Inc:lude v]

Clines/lines:

[] Convert to shape
Endcap style | Round -

Pins fvias:

Mode [Pﬁds only v] 2
Figures (stand-alone):

Mode |Filled Shape v|
Advanced:

[ Merge all

["] Merge by net

’ Toggle Layers ]
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Cross Copy

« Advanced features

— Shape processing
* Include / exclude voids
* Fill or decompose with / out voids
 Unfill shape

— Clines / lines processing
« Can be converted to shape
 Various endcap types

— Padstack processing (pins and vias)
« Drawn as shape on destination layer
 All visible layers are merged

» Resulting pad shape can be voided
by drill hole information

— Merging support
» Selected data (find filter settings) is merged

Shapes:

FlowCAD

Shapes:

Voids IUnfiIIed Shape

Type |Filled Shape v|

Type R Filled Shape -
Filled Shape Voids ‘Include -

Decompose

Exclude

Clinesflines:

Convert to shape

Octagon
Square

Pins/vias:

Mode |Pads and Holes * | 7
Pads onl
Pads and Holes

Holes only
Testpoint fiqures

Advanced:

Merge all
[ | Merge by net
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Cross Copy

Example: Merging data to soldermask shape

Selection

Drills

Pins

—

General:

Destination class/subclass:

[Buard Geometry T
D O Soldermask_Top -

[ Delete original objects

Processing options

Shapes:
Type |Filled Shape v
Voids ’Include VI

Clines/lines:

| Convert to shape |

Endcap style |Round v

Pins fvias:

Mode ’Pads and Holes v] ?

Figures (stand-alone):

Mode |Filled Shape v

Advanced:
Merge all
["|Merge by net

I Toggle Layers

Result

Voids

One (!) merged shape

FlowCAD
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Cross Copy

Example: Converting pseudo shapes (stroked lines) to real shapes

I |||

n.llll

General:
Destination class/subclass:

|Etch v

D O Top -

|:| Delete original objects

Processing options

Shapes:
Type |Filled Shape v
Yoids [Include V‘

Clinesflines:

| Convert to shape |

Endcap style M

Pins fvias:

Mode [Pads only V‘ ?

Figures (stand-alone):

Mode |Filled Shape v

Adwvanced:
Merge all
[ | Merge by net

Note: Typical situation after importing third party Gerber data into Allegro — copper needs to be reanimated!!!

l Toggle Layers I
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Cross Copy

Example: Backup data on Board Geometry / Assembly Notes for documentation purposes
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Cross Section Generator

« Enhanced support for rigid-flex applications

« Customizable content
— Custom charts with more meaningful visualization
— Layer attributes, order, ...
— Colors, fill styles, ...
— Vias, stacked vias, backdrill and embedded status support

« SVG export
— Export graphics for documentation purposes

SOLDERMASK_TOR
1 TOR

« Configuration stored in db

2 SIGNAL_2 [
3 31GHAL_3 ] |

« Automatic update oo |

5 SIGNAL_S |

6 SIGNAL_# oy

7 SIGHAL_7 L

& BOTTOM
SOLDERMASK_BOTTOM

B Cross Section Generator

FlowCAD

Setup
Chart BUILDUP i Add Delete
Available Content
Layer ID Number
Number Name
Type PRIMARY Stackup
Name FLEX Stackup
Material Up PRIMARY Stackup 1
Thickness
Tol Pl_us [T
Tol Minus
Tol Plus/Minus
PRIMARY Stackup
FLEX Stackup i
Include Options
Reset .
Vias
Stacked vias
Embedded Setup
Drawing option .
Backdrill
Pla Update More > Help
- ®
O T P
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Cross Section Generator

» Content can be defined for each stackup from cross section individually

e Also symbols can be placed individually

All stackups Primary Flex +

. Types .
(= L WIS Material Primary Flex
# Name o mm
— — B Cross Section Generator — >
Surface bl ]
COVERLAY_TOP Mask 0.015 Polyimide ] [] Setup
SOLDERMASK_TOP Mask 0.012 Polyimide [ ]
1 |TOP Conductor 0.03048 Copper = []
Dielectric 0.2032 Fra = B Chart PRIMARY ~ Add Delete
STACKUP
- - Available Content
o o - w o @ - - Layer ID Number
- & - “ o & < 2 MNumber >
POLYIMIDE 9.QL2 MM Type Material
L I L] .| L] | COPPER a9 030 MM Name Thickness
FR-4 0.203 MM Material Up
2 [ N W COPAEA 4,030 MM Thickness
FA-4 09.203 MM Tol Plus Down
Tol Minus
3 ] ] [ ) COPPERA a9 030 MM Tol Plus/Minus
FR-4 0 203 MM Stackup <
4 | [ || carped 0030 MM i
Include Options
FR-4 9,203 MM Reset
5 | [ || corren 0 030 MM [Avias
FR-4 9 203 MM [v] Stacked vias
[ L o o COPPEA 0030 MM
O T L | Drmwing opions | Do
Drawing options
7 COPPER 0030 MM [ Backdrill
FA-4 9 203 MM
3 | ! ! COPRERA 9 930 MM
POLYIMIODE 9. 912 MM f ]
= - « [ ok | = Place - o More -> Help
~ @ & PRIMARY
PRIMARY . | . 69C MM FLEX
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Cross Section Generator

» A custom chart let's you combine stackups in an

arbitrary order uLDUA |

B Cross Section Generator

« Feature many customer were asking for ... //

PRIMARY - | 690 MM

© 2024 FlowCAD |
D EEOEOEOERERERREREBRE

Delete
 Additional information (vias, stacked vias, etc., ot
" " " . . Number >
can be applied to each stackup item individually) e EE S S
Material Up PRIMARY Stackup 1
Thickness
Tol Plus Down
T ¥g: 'Igli::,"sMinus
ButLbup i 2 PRIMARY Stackui <
c: = :: : o ] ;. 2 - Include Options
SOLOCRMASK_Tap Reset )
I Top s P P ] [ Vias
Stacked vias
2 SIGNAL_2 [ [ Embedded Setup
Drawing options -

3 SIOMAL_3 t [y e |

4 STONAL_4 | [ | Place > Update More > Help

5 SIGHAL_S | RN

& S[GHAL_§ | | e B i e

7 SI[GNAL_7 Ty | FLEX: 0 762 MM 7 . R

& BOTTON Ty T i [

SOLOCRMASK_BOTTOM
,ﬂ_'a i PRIMARF: | 690 MM

44



Cross Section Generator

« Backdrill support

STRCKUP
m -
& a
o [a]
[
A, I £ 1
[
i £ f
§ |
[ L ||
o
[ [ | [
[-=} r— Er=1 1 "~ —
= = = = = =
& a a & a a
ol ol a1 o ol a1
BRIMAAY: 109,178 NILS

SOLOCA_PRSTE_SAC
SOLOCAMASH_FLEXIBLE_LPI
COPPEA

4
COPPCR
R4
COPPER
R4
COPPER
R4
COPPCR
R4
COPPCA
R4
COPPCRA
R4
COPPERA
R4
COPRER
R4

COPPCA
SOLOCRNASKH

SOLOCA_PASTE_SAC

J.080 MILS
0.591 MILS
10 MILS

5]

g.006 MILS
120G MILS
8000 MILS
12006 MILS
8.0G0 MILS
12006 MILS
16,000 MILS
12066 MILS
.06k MILS
1200 MILS
16 GoD NILS
1,400 MILS
g 0G0 MILS
1,200 MILs
g.000 MILS
1200 MILS
8.000 MILS

2100 MILS
0.747 MILS
J.0GE MILS

B Cross Section Generator

Setup

Chart PRIMARY v
Available

Layer ID

MHumber »
Type

Name

Material Up
Thickness

Tol Pl_us Down
Tol Minus

Tol Plus{Minus

Stackup <

Reset

Drawing options

Place —» Update

Add

Content

FlowCAD

Delete

Number

[)
Material
Thickness

Include Options

[ ]vias

[] stacked vias
[ |Embedded Setup

More -»

Help
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FlowCAD

Cross Section Generator

 Embedded component support

BUILDUP B Cross Section Generator

1 TaP i L i L iy i L q
etup

2 SIGNAL 2 A L A L i L i L Chart BUILDUFP e Add Delete

3 SIGNAL 3 A A f Y f Y § ! i : § E i E Available Content
Layer ID Number
Number > Name

4 SIGNAL_4 B | | Type
Name FLEX Stackup

5 SIGMAL 5 | | Material Up

_ Thickness

Tol Plus

6 SIGNAL 6 , EA Em EE T U T Tol Minus Down
Tol PlusfMinus

. FPRIMARY 5 ki
7SIGNAL 7 L L v FLEX: 28.800 MILS M :

Reset

8 BOTTOM | P P PN 4 []vias
[] stacked vias

Embedded Setup
[ ] Backdrill

Include Options

FRIMARY . 65,600 MILS

| Drawing options

Place -»

More > Help
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Cross Section Generator

« Various drawing options

Style

(@ Design () 8VG Export

Conductor e

] Conductor
B Cross Section Generator Dielectric

Mask |
Symbol Style Yia
Drill span
. : Backdrill
2000.000 D 5VG Export
Symbol width @ Design O XV Embedded status

Embedded attach
Row spacing 0.000 Conductor ~ Text
Spacing |2|].|]|]|]

Fix height  |80.000

Column spacing |80.000 Color

Text block Shape Fill

Text block title |4 Width 4.000
Proportional thickness Spacing 20.000
Type Ll:lg5 R -
Fix height  |80.000 Shape Fill w

L

Min height 80.000 Unfill
. Fill
Width ey
Hatch pos

Help Spacing |Hatch neg
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Cross Section Generator

. Export SVG e

_ Ma|n|y for documentation purposes C  ® Datei | Di/Development/Projects/XSection/PRIMARY.svg Q v 6

. . £ apps M Chapter 26. Datama.. @ FRITZ!Box & Sharing Link Validat.. W Dokumenttypdefini.. »
— Separate color profile can be defined
STACKUP

|{? o

™ Lyl = W o w0 ; ;

- ™ m = 2] - = =
POLYIMIDE 0.012 MM
1 | T W W COPPER 0.030 MM
Haln FR-4 0.203 MM
Save settings 2 | W W COPPER 0.020 MM
Load settings FR-2 0.202 MM
Export SVG 2 [ [ COPPER 0.020 MM
| ‘ FR-4 0.203 MM
N N N B N N N oo
FR- 0.203 MM

Style
. B D S SRS R corrc- 0.020
(O Design (@ SVG Export FR.4 0.203 MM
Vien > 5 | | | | COPPER 0.030 MM
FR-4 0.203 MM
Color 7 - - - - COPPER 0.030 MM
FR-4 0.203 MM
Shﬁpe Fill b

POLYIMIDE 0.012 MM

Width 4.000 @ " @
- w w
Spacing |20.000 PRIMARY: 1.680 MM
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Custom Variables

« User defined variables in PCB Editor, useful for title ———

blocks, etch texts etc. eoncomwa [USA x| A | umaview |

Name | Value

DOC_NO 'W30861-06789-MFG

_— . o f -]
« Similar to Design Entry HDL S P .

WVARIANT _NAME

» Automatic update of variables across all subclasses

« Variant support

Options Filtar display

» History capabilities R =

Visibility ShowAll | Hide Al | Value

* Variable values can be sourced from external control file
or even cpm-file

T ok | Update history -» | Update variables -> |

Title Control Unit

1Project PN-5916-X-3

1Doc No. W30861-Q6789-MFG F

{1 Variant USA Version

{ size A3 Scale 1:1 [Page 1 of 4

7 | 8
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Custom Variables

Define Placeholders

Parameters
Variable name:

|PART_NUMBER

Display value:
<PART_NUMBER>

Destination layer

[Drawing Format -
D 0 Title_Block -
Attributes
Block |3 =~ Rot |0.0000
Align |Left hd Mirrur
Advanced
History
Mode

'.é.' Add placeholder
'.:_.' Modify placeholder

'.:_.' Delete placeholder

Update Example

Codence Design Systems Title Control Unit
B.4 |RTM 10/31/715 | RNICK ~ .
. 4815y
A.2 |Qutline modification |02/18/15 |BWILKE prOJeCf PN-4815-X-1
Al |Initiol Release 01/12/14 | DTASIC Mo e ~
- Doc No. W30861-Q1234-MFG

Variant Core Design

- - ;} Custom Variables “ =0 (it
Rewv Descripti
Custom variables
Edit context |BASE Add Toggle Display |
Type Name | Value
1 C DATE 10/31/415 -
2 jJc DESCRIPTION RTM
3 C DOC_NO WIlBE1-01234-MFG
4 C PROJECT PMN-4815-%-1
5 c REVISION B.4
] C TITLE Control Unit
7 C USER RHICK
] C VARIANT_NAME Core Design

Options

Layer Mapping

o]

Specify

Update history ->

Filter display
Name M
Value B

Page

1

of 4

FlowCAD
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FlowCAD

Design Compare

« Compares two databases and identifies the differences 7 Desn conpare NI =it

~Compare Desig

First: D:fdesign_projects famplifier_v1.brd
« Useful when tracking changes in the product lifecycle :
+ Two modes it Compes i lcen, 60 Tespat
— Standard Compare e o s s o 1 s
Generates an HTML report with differences that apply to e ocommendarh . fpe.compers rd
netlist, placement, BOM, testpoints, etc.
— Graphical Compare
Based on IPC-2581 all or individual layers can be compared _ sen |
graphically, differences will be highlighted, markers can be '
generated

© 2024 FlowCAD | 51
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Design Compare

Standard Compare
« HTML based report

« Expand / collapse functionality facilitates
navigation

FlowCAD

fPCB Editor Design Compare Re... K\'l‘

¥ collapse details

file)//fD:/design_projects/design_com c Q Suchen

wBa 9 4#

O o> EI-» =

cadence

v General
» Database Info
» Stackup
> Netlist
v Components

» Summary

¥ Placement Changes

PCB Editor Design Compare Report

Design V1

Refdes (xy side angle)

Design V2
(xy side angle)

Note

(83.9900 82.1200)
clz2 TOP

90.0000

(85.5800 82.1600)
TOP

90.0000

Placement change

(56.9900 35.1200)
L5 TOP

270.0000

(56.1000 34.3100)
BOTTOM

180.0000

Placement change

(67.9700 77.3100)

RN1 TOP

270.0000

(65.2800 77.3600)
TOP

0.0000

Placement change

» Mechanical
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Design Compare

Graphical Compare ‘_;?DesignCompareMainPanel — 28

Layer Fealures
Layer Type Differences |
1| e A - |
2 ||GND Etch 11
l 1 |vee Etch i
4 |[|BOTTOM Etch 4
L ; ; 5 [[IPC2581DRILL_1-4 Orill 4
6 | SOLDERMASK_TOP Mask 9
T yT 7 _||SOLDERMASK_BOTTOM |Mask 4
8  ||PASTEMASK_TOP IMnsk 4
\. 9 |[OUTLINE |Misc 0

—
i of
UL e

N

L) Tolarance Check vz On/oi B raise
\. . Create DRC Dif: On/ON | Raise
rleEer RaEmze Show -> Miscellaneous
L T Diffi
L s Herences Hide -» [+ Limit Check to outline extents anly

"
%II Min Aperiure |0.005% Min Area |0.025
#I Design Info

5 |IPczs81DRILL_1-4 Not processed - -

6 ||SOLDERMASK_TOP e — INot processed processed W1: amplifier_w1_brd V2. amplifier_v2 brd

7 SOLDERMASK_BOTT! . Not processed

8 PASTEMASK_TOP Show Differences Not processed

9 ||OUTLINE Create DRC Not processed Clear All -> Help |

Limit View |
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Digital Soldermask

« Additional features accounting for new
technologies

* Developed together with Wurth Elektronik

« Various modes
— Pad ring / box
— Trace mode
— Component mode
— By region

» Parameters
— Bridge width
— Pin, via gap
— Length offset

o H Digital Soldermask 22.3 (C)2022

Length Offset

1

EHEE [=]
@
1 L I == A :'
-
I'_
193]
o
-
[w)
m
I;J

[ General

Region [DESIGN ¥| [ create

Technology |Spra}r Coat v |

Made Pad Box v|

Layer(s) [Top v]

Output vl [ new |
[ Options

Bridge width 1

[ Diagram
_ltJ Bridge width

, Length
offset

ﬁmaﬂ( -

Pin mask gap 05
Via mask gap 0.05 Use via hole
[ Advanced
Via mask gap
Comp boundary | PLACE_BOUND v|
Pad margin
Min aperture 0.07
Close | | Generate | Cancel | | Help
© 2024 FlowCAD |

FlowCAD

54




FlowCAD

Digital Soldermask

Pad box Component boundary

1 1 Gl

N (. \B ~(

Trace mode Soldermask region

‘( ]-\ /-[
. Y 4
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Digital Soldermask

« Techniques can be combined and used to create multiple masks on separate layers, accounting
for mask thickness and thickness requirements

i
=) =

3D canvas

=

* In example above:
— Solder mask region on Digital_Soldermask_1_TOP

— Pad box on Digital_Soldermask 2 TOP
— Pad box on Digital_Soldermask 3 TOP
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Drafting Utilities

* Includes useful functions for drafting purposes

* Functions support dynamic preview before changes are committed

« Several functions
— Modify line
— Modify arc / circle
— Copy array line
— Copy array arc / circle
— Trim objects
— Cut objects
— Arc2Vector
— Ellipse

Tools [ Floﬂare] Help

-

Setup

Display

Edit

Draft

Shapes
Check/Review
Documentation
Manufacture
Signal Integrity
Custom
Miscellaneous

Overview

- w w w w w w w w w ¥

-EBesEE

Modify line

Modify arc/circle
Copy array line

Copy array arc/circle
Trim objects

Cut objects 4
Arc2Vector

Ellipse

Snap Generator

© 2024 FlowCAD |
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Drafting Utilities

Modify line

— Change line attributes on a parameter basis: Coordinates as well as angle,

width and length

— Angle display can be swapped

— Fix point for rotation and length changes can be chosen

— Fine-tuning capabilities for angle, width and length

Options
Angle display

A

Fixpoint (rotation. length

Line atiributes @a (OB
Point X ¥

A |1?n,znn |53,II]I]

Center [176 753 [67 683

B |133_3u5 |?2_2??

Angle (35.000

Width |0.300

Length |16.000

Cﬁr Line attributes

B

ges)
Point b'd ¥
A [183.306 [72.277
Center [176.753 [67.689
B [170.200 [3.100
Angle (215.000
Width [0.300

Length [16.000

FlowCAD

Cptions g T x ‘

FlowCAD
Licensed for:

FlowCAD, Internal Use Only

Line attributes

Foint x ¥
A [170.200 63.100
Center [176.753 67 689
B 183.306 72.277

Angle |35.000
Width (0300
Length |16.000

Options

Fixpoint (rotation, length changes)

@ A B () Center

Angle display

Tuning

Parameter
Increment 5.000 E
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Drafting Utilities

Modify arc / circle x|

— Change arc or circle attributes on a parameter basis: e tes Oy
Center coordinate as well as radius, start angle, sector angle and width N

— Fine-tuning capabilities Cemterx 122000
Center Y 63.000

Radius ’W
/\ Start angle ’W
Sector angle ’W
Width 0200

Tuning

Parameter |Rﬁdius [V]

Increment 0.000 B

Arc/circle attributes Arc/circle attributes
Center X 127.000 Center X 124.000
Center Y ,W Center Y W
Radius 10.000 Radius 4319
Start angle ,W Start angle ,7
Sector angle ,W Sector angle ,7
Width o200 Width o300

© 2024 FlowCAD | 59




Drafting Utilities

Copy array line
— Copies lines in parallel to a selected object

— Number of copies can be specified as well as air gap
(or center gap respectively)

— Swap side

Copy line options

Quantity 4
Air gap 0.700
Center gap |1.000

Swap side I

z

FlowCAD

Options p o+ = ‘
FlowCAD
Licensed for:

FlowCAD, Internal Use Only

Copy line options

Quantity 1
Air gap 0.700
Center gap |1.000

Swap side ]

Copy line options

Quantity 4
Air gap l] 700

Center gap 1 000

SwaE side
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Drafting Utilities

Copy array arc / circle
— Copies arcs in a concentric way to a selected object

— Number of copies can be specified as well as air gap
(or center gap respectively)

— Direction can be chosen

Copy arcfcircle options

(®) Copy outside

() Copy inside

Quantity ’57
Air gap 0.700

Center gap |1.000

FlowCAD

Cptions L Tx ‘

FlowCAD
Licensed for:

FlowCAD. Internal Use Only

Copy arc/circle options

@ Copy outside
() Copy inside
Quantity 5

Air gap 0.700
Center gap |1.000

Copy arc/circle options

() Copy outside

(@) Copy inside

Quantity |57
Air gap 0.700

Center gap ||1.000
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Drafting Utilities

Trim objects

1 H 1 H H Licensed for:
— Trims object endpoints to calculated intersections oA, mtarmal Use Only
— Works with arcs and line objects Options
— Single point mode when two intersections are found (in case of arcs), [Jsingte point mode

ablllty tO Swap Trim vertex from

. . . (@) Both objects

— Trim vertex for both objects, first only or second only o
() First object only
(") Second object only
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Drafting Utilities

Trim objects: Single point mode

Original objects

/ 1\

Result

N
N
e

FlowCAD

Options

[]Single point mode

Trim vertex from

(@) Both objects
() First object only

() Second object only

Options

Single point mode

Trimﬁkx from
® h objects

() First object only

() Second object only

Options

Single point mode

Trim vertex from

(@) Both objects
() First object only

() Second object only
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Drafting Utilities

Trim objects: Trim vertex from ...

Options

Trim vertex from

(3) Both objects

O Fi ject only

() Second object only

Options

Trim vertex from

(") Both objects

@ First object only

OSED%[]]EC{ only

Options

Trim vertex from

(") Both objects

O First object only

/ |\
272Y%

(9) Second object only
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Drafting Utilities

Cut objects

— Enables users to cut line, arc or circle objects for various purposes

— Two commands

» Cut objects > By selection

» Cut objects > Draw path

— Useful when layout portions need to be isolated before moving

them to a new location

FlowCAD

Toaols [ Floﬂare] Help

—

Setup

Display

Edit

Draft

Shapes
Check/Review
Documentation
Manufacture
Signal Integrity
Custom
Miscellaneous

Overview

-EBEEEE

(TN W

Maodify line

Modify arc/circle
Copy array line
Copy array arc/circle
Trim objects

Cut objects L By selection
Arc2Vector Draw path
Snap Generator

* ¥ ¥ v v ¥ v v v v v

Cut objects > Draw path

¢ Options L

FlowCAD
Licensed for:

FlowCAD. Internal Use Only

Options

Cut width 0.5000

Gap calculation:
(@) Accurate

Simple
p

Cut objects > By selection

x

Options L o= |

FlowCAD
Licensed for:

FlowCAD. Internal Use Only

Options

[ ] Delete cut seq after operation

Gap calculation:

(@) Accurate
O Simple

l Toggle cut layer ]
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Drafting Utilities

Cut objects — By selection

' Edit — Move

-

Options

Delete cut seq after operation

Gap calculation:
(8) Accurate
() Simple

[ Toggle cut layer

Cut objects — Draw path

J N — E\
i)

Minimum cut width limited by database resolution

Options

Cut width 0.500

Gap calculation:
(@) Accurate
() Simple
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Drafting Utilities

Ellipse
— Useful for pad shapes and RF applications
— Axis parameter aand b

— Geometry

* Full

 Partial (specify start, end angle)
— Type

 Solid filled shape

* Draw line path
— Number of segments

FlowCAD

Options -8 X

General
Destination class/subclass:

[Etch v

0 Top v

Major axis (a) ’W
Minor axis (b) 5.0000
Start angle 0.0000

End angle 360.0000
Segments ’547

Geometry

'.:_.' Draw line

Line width 0.5000

Convert line to shape

Rotation

Angle 90.0000 -
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Drawing Designer

« Useful when creating manufacturing drawings

 Records the creation of scaled views
(including mirroring and rotation)

« Automatic updates
« Configuration stored in database

« Configuration export and import

FlowCAD

DLLCP 1P ik o= = PhpOWLE
Top side Bottom side
ISQSE EII\ J e
~ = Bl
Oa[ui3]= . O] |
*— " luiz -
el ] L E . Scale 2:1
:nm'n e I": . o .
] # B
.' D u' -
8 gl = ]
iw-‘nn:' = n:.liuuu
llEl = D118 =" _ & |
1l V(e —————
| -
Licamsid or
FlowCAD, Internal Use Onky L
Drawing Hams
assembly bottom | BEEee—" I
assambly_top H
Copture Selected | |
— ]

Update Selected
 Deleto Selocted |

| Info Selacted |

Upeate All

: Selup
'.';'_" | Sove Configuration | | Load Configuration |
Close Cancel . Help
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FlowCAD

Drawing Designer

FLY] 5] 00t
FLY DEACRIPYION BATE AREROVLE
Top side Bottom side
/}lﬂnk
[~}
Oa[UT3 ] e &5
m m
uiz
J”” = Scale 2:1
' L]

=z

L] -

rms. / ‘\ ;& Drawing Designer 15.3 (C)mm
2] |

Licensed for: FlowCAD
FlowCAD. Internal Use Only

Drawing ltems

assembly_bottom

assembly_top

Capture Selected

Update Selected

Delete Selected

\\

f
I

Info Selected

Scaled views

Update All

JHEE §

i

" [BLE
Board — Ll

Setup
I Save Configuration I [ Load Configuration ]
—l.ll
;J [ Close ] [ Cancel I l Help ]
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Drawing Designer

« Ministatus panel offers various options when creating new drawing items

— Destination layer where data is written to
— Scale, rotation, mirror of the item

— Pad style: filled, unfilled

— Shape: As defined, unfill all, hatched

" |: Options

Example
Advanced:
Pads: Fill all |
Shapes: Hatch shape z|

Hatch width  0.010

Hatch spacing 0.200

+
X

Options:
Destination Class:
'BOARD GEOMETRY v
Destination Subclass:

[] ASSEMBLY_NOTES v

Scale:

W

=
=
=

Rotation:

[] Mirror Geometry

Advanced:

Pads: Fill all
Shapes: As Defined w

Hatch width

=] =]

1

Hatch spacing
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Drawing Size

» Let's you change the design extents in a quick and
easy way

« Useful if you want to reduce design extents to minimum
values

« Settings can be applied to all or individual sides

% Drawing Size \

i = O |

Mode

@ Expand () Contract () Minimum extents

Options

Offset 100.000

'R Allegro PB Designer fwes Performence Li: FlowCAD_finalbrd Project: D-_{projecialicgro == %
St £ cadence

wp_Shape_Logic_Place _flo
P4 EE K e

EMYYL & Fi

F W/

EEIPHZ LI AN

E]

(") Drag window

4 Allegro PCE Designer (was Performance L FiowCAD.finalbrd Project: D-/project/aliegra

L N -

Help cadence

e w A iE a8 8 &k
i dECHNEDOOSE @

e MY =

o B/

HFEIPHLIL A <

SHEE oF 2 J|

EP - B v TS

o MR o
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Drawing View Manager

« Facilitates creation of
manufacturing drawings

 Features

— Capture named drawing view items
interactively

— Clipping capabilities using rectangular
or circular boundaries

— Scale, mirror, rotate
— Retain object colors
— Automatic update
— Template support

TOP View

Options

Drawing View Items

FlowCAD

assembly top

Description:
RF Out

I | Delete

O Rectangle @ Circle [J Snap grid

Layer:

|Board Geometry

|. Assembly Notes

Scale factor:

Angle:

[ Mirror geometry

[] Retain searchable text

[ store layers from visible objects only

vl
v]

[ Display

Show title Block:
] Show scale Name:
Show detail boundaries

—

Update All
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Drawing View Manager

« Simple use model

— Press New and enter a name

— Select item from the list
— Press Capture

— Adjust layer visibility and find filter ...
— Adjust mirror, scale, rotation ...

— Place item

— Use Update All once PCB was modified

PCB

© I ©

al
if' aﬁ g‘:}g g a1
WL 5 8
L s L] 12' L= L

o
(HEesoc00d )

Scaled view e
—
p=—————
——

22
("W K] 5 s 22 [ m &

@!UOOOOOOO

FlowCAD

Options

Drawing View ltems
assembly_top

Description:
Assembly Top Side View

| New | | Capture | | Delete
Parameters

® Rectangle QO circle [ snap grid
Layer:

|Board Geometry w ‘

|l Assembly_Notes '}

Scale factor: [3.(}000 ) ]

Angle: 0.0 v

(] Mirror geometry
[ Retain searchable text
[J store layers from visible objects only

[ Display
Show title Block [s  [a]¥]
Show scale Name: [ '
(] show detail boundaries

Scale 3:1

Update All
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© FlowCAD

Drawing View Manager

. Template support
— Significantly shortens setup time b
o

— Eliminates the need to create drawing view items each time - e

from scratch in a new project Pt I i

. . . e
— Information about visible layers, objects, source area, oo Cocermase ot
. . : : oo seeaed

destination layer, scaling etc. is already pre-defined Undte Al
— Default templates located in Suppile ¢

share/pcb/toolbox/config/drawingview

— SITE and pcbenv customizable

Saldermask TOP View

@ B
 Use model y 1
an
— RMB - Choose Template and select an item T T
— If necessary adjust scale etc. mmi -0
. TN L
— Place item o . o
7\\m§j (oo XoXo) -5
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FlowCAD

Edge Plating

Options Find Visibility

« Edge plating is a plated conductive material on the edge "
of a PCB where in normal instances, only dielectric material o s
is exposed o o —
« This plated conductive material may be used for many functions O
— Improve current carrying across multiple layer of a PCB -
— Edge connection protection o
— Board to case grounding N
— EMC signal integrity
— Heat management S : '

« Two forms of Edge Plating
— Wraparound (Side) Plating
— Castellated Holes
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Edge Plating: Wraparound (Side)

« Define plating sections interactively
* Net assignment

« Connectivity Check

* DRC Clearance Check

* Net Short support

22 Allegro PCB Designer X

Enter net names which are allowed to connect to edge
plating region as specifed by overlap parameter.

PCB Edgq

GND E

| Plating
GND_A
overlap

(Use white space to separate multiple net names):

‘GND_CHASSIS

Cancel

EP:

GND,

GND CHASSIS

FlowCAD

Options Find Visibility

Options - X
Operation
@ Wraparound Edge Plating

Offset outside |0.50

Offset inside 0.30

o ||«
=
=1

Clearance
Display Detected Nets
Block 1

Ap

O Castellated Holes Plating

Quantity +
Via/structure VIAO1S =
Angle type Relative -
Place offset
General
Guide Snap to grid
Guide length
Increment = +
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FlowCAD

Edge Plating: Castellated Holes

Options Find Visibility

 Define locations interactively along outline supporting =

Operation

O Wraparoun d Edge Plating

- S paCi n g Offset outside  |0.5000

Offset inside

a uantlty . Pl Clearance
S~ [ \/ A Display Detected Mets
) — S Block

oo
5@
[=RR=]
[=RR=]
L= N=]

I

@ Castellated Holes Plating

* Objects supported
_Vias
— Via structures ';chfiiil
— Symbols
— Electrical components ——

« Placement parameters
— Alignment with outline (relative, absolute)
— Offset from outline

.‘mm:muuy

A 4
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FlowCAD

FPGA Utilities

 Check and report any pin swapping which has been done 2 rron e 14 e N = e

i n a PC B Iayo ut (I;i:::rs:ld for FlowCAD. Internal Use Only

« EXxport pin constraints to csv and vendor specific formats

— Altera, Xilinx, Actel, Lattice © Use pin name as FPGA 10-Name

(") Use net name as FPGA I0-Name

« Works in both flows Elcreats unique names

[T]ECO Mode (LVL-Check)

— Allegro Design Entry HDL T ——
— OrCAD Capture |

Filter Output
["]Exclude pins connected to DC-Nets (Voltage Property)

) Va rl O u S O ptlo n S ["] Exclude pins with pinuse Power or Ground

[ Exclude unconnected pins

Exclude pins which didn't swap (ECO Mode only)

Output Format

(@) Sort by pin number () Sort by 10-Name
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FPGA Utilities

Differences Report

P xEHdHa g

Search:

o o || Match word || Match case

Altera Quartus

B & @

Search:

Xilinx XDC

d = @ Search:

o O I:‘ Match word I:‘ Match case

# Pin Constraints for Xilinx XDC

D:/demo/placed.brd

Apr 05 15:41:47 2018

o e |:| Match word |:| Match case

e e e W e W e e

Pin Swap Report

Design: D:/demo/placed.brd

compared with

File: D:/demo/initial.txt

Date: Epr 05 15:40:22 2018

Ref PinName

Slot

0ldPin

NewPin

0ldType

NewType

NewNet

Ulo0l ZD[4]
Ulo0l ZD[8]
U101l AD[10]
Ulol ZD[15]
Ulo0l ZD[7]
Ulo0l GPIC[1]
Ulol ZD[9]
Ulol AD[2]
Ulo0l GPIC[Z2]
Ulol GPIC[4]

U101 KB _KSOP_O[5]

Ulo0l ZD[E]

Gl
Gl
Gl
Gl
Gl
Gl
Gl
G1

N14
M14
M15
L16
M13
P7

L15
L1lé
M13
M14
M15
NE

BI
BI
BI
BI
BI
BI
BI
BI
BI
BI
BI
BI

BI
BI
BI
BI
BI
BI
BI
BI
BI
BI
BI
BI

z4
8
A10
BD14
7
BD1
zS
a2

# Pin Constraints for Rltera Quartus

o/placed.brd

] »

15:43:23 2018
ent PIN_P14 AD[O]
ent PIN_Rl6 AD[1]
ent PIN_N16 AD[2]
ent PIN_N13 AD[3]
ent PIN_LlS AD[4]
ent PIN_NlS RD[5]
ent PIN_PlS BD[&]
ent PIN_MlS RD[7]
ent PIN_L16 AD[B]
ent PIN_N14 RD[9]
ent PIN_M13 AD[10]
ent PIN Kl4 AD[11]

hR KRR R R KR K

PACKAGE_PIN
PACKAGE_PIN
PACKAGE_PIN
PFACKAGE_ PIN
PFACKAGE_ PIN
PACKAGE PIN
PACKAGE PIN
PACKAGE PIN
PACKAGE PIN
FACKAGE PIN
FACKAGE PIN
PACKAGE_FIN
PACKAGE_FIN

P14
R16
N1lé
N13
L15
N15
P15
M15
Lle
N14
M13
K14
L14

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get _ports
[get _ports
[get _ports
[get ports
[get ports
[get ports
[get ports

FlowCAD

L | »
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FlowCAD

Highlight Dummy Pins

« Assigns a color to all pins in a design which are not connected to any net
* Including report and cross probe functionality

» Useful for review purposes

— . )
| Dummy Pin Report =NRCI X =k Highlight Dummy Pins (il e S
File Close Help Options

U1.13 (65.405 69 215) F

U1.16 {69.215 69.215) 7] Dummy nets

U1.17 {69.215 78.74)

U101.1 {73.66 69.215)

o101 .12 (87 63 69.215) [v] Single node nets

U101.13 {88.9 69.215)

U101.16 {92.71 69.215) o

U101.17 (92.71 78.74) ptiohlight ]
U102.1 {73.66 B2 55}

U102.12 (87.63 B2.55) ‘

U102.13 (88.9 82.55) ~/Report Only

U102.16 (92.71 B2.55)

U102.17 (92.71 92.075)

u17.7 {28.575 50.8) Close | | apply | | | Help
U186 (—1.905 96.52)

U19.13 (26.289 16.66)

U19.15 (23.749 46.66)

U19.17 (21.209 46.66)

U19.19 (18.669 46.66) e :

2.1 {50_165 82.55) 9

U2.12 {64.135 82 55)

U2.13 (65.405 82.55) ANEEEEEEEEEEEEE
U2.16 (69.215 82.55) L.
U2.17 (69.215 92.075) EEEENE .
U221 {60.833 18.768) BEEEE ST
U22.3 {60.833 43.688)

022 5 (68453 41.148) || ]
U226 (68.453 43 688) H ]
U26.13 (166.405 86.438) 2 ==
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FlowCAD

IBIS Prototype Modeler

« Creates scalable IBIS models for early stage signal integrity

analysis
. " RIS Prototype Modeler 14.1 2014_ (o= o o
e Features include 2l o
License d for FlowCAD. Internal Use Only
— Ability to create Push / Pull, Open-Sink and Open-Source buffers ool e 7 7
@) Push/Pull driver () Open sink driver () Open source driver
— Adjustable voltage levels Gensra
. . . . . Yoltage levels:  YoH 3.300 ¥ VoL 0.000 v Vrange (3.300 ¥
— Adjustable internal resistance including a calculator Diver stength:  Relopo (1200 Ohm
— Adjustable slew rate dV / dt S e BRI e
HH . H . |+ Include saturation
— Ability to include saturation and clamping effects el o tpamin [T mA fumex [ e [Satimiad
— Support for single-ended as well as differential outputs Puldown cire; lpdmin [91M0 [mA  od mex 00000 A [gBchinias]
Include clamping
— Support for output only and bidirectional models et von | W e e o
— Ability to view curves in Sigwave AT e
["| Model as YO {type bidirectional)
— Generate DML models as well as native IBIS models
Model name: |my_protutype_mndel
[ Close ][ View curves ] [ Write DML ] [ Write |bis ] [ Help
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FlowCAD

IBIS Prototype Modeler

O U T 2 I N 2 4 my_prototype modelsim - sighove [N A =N ' TR = ]

cadence

E\e Edit, Zoom  Graph Tools View| Help _
PULSE R1 TL_MS2 TRISTATE A | - T—

AR e
1 1 2 1
e W9 o — ;; e o

Hsigwave D:\demo\my_prototype_model.sim
20 Ohm

my_prototype_model 10000.00 MIL CDSDefaultinput...

| 3 Cartesian Mode Display Sub-Title
97.131 ohm

&3 Eye Diagram Mode Display T L D A DR DAL M T T
58 Waveform Library
BY2YD:\demo\my_prototype_modelsim]
4 Ground Clamp
8 Power Clamp (Databook)
9 Power Clamp (185 notation)
M Pulldown
M puilup (Databook) o
M pullup (8IS notation)
14 Rioad=50 Ohm,for Pullup

Output only Bidirectional

-100(— -

1O1
OuUT3 TRISTATE

TRISTATE T otage V]

—— Pulldown Pullup (Databook)
——— Rload=50 Ohum, for Pullup

FE0000000000000000000

Pullup (IBIS notation)

Single ended F—
Pullup, Pulldown and Rload curves

my_prototype_madel 1L my_prototype_model

demo\my_prototype_model.sim

{3 Cartesian Mode Display Sub-Title
# & Eye Diagram Mode Display T B RN L RN AR
/8 Waveform Library
Y10\ demo\my_prototype.modelsim 4
M Groung Clamp
M power Clamp (Databook)
Power Clamp (18IS notation)
4 puildown
4 Pullup (Databook) 20
8 pullup (IS notation)

DOUTP1 Dot

TRISTATE my_prototype model device

my_prototype_model_device

my_prototype_model

000000000000 000000

8 Rioad=50 Ohm, for Pullup e _
C z
1 | - g o —
3
Ak 4
— A E
2
4k .
t odel = § I A OO FOUUT OO FOURT VOO FUUUTUUUN FUURTTUUON BUURT RO FUURTTOTON FUUOT TOUUN FOURTTOUTN FOVT
my_prototype_model o ™ otype_mode sttt . L L 4 L L !
Voltage [V]
‘ —— Ground Clamp Power Clamp (Databook) Power Clamp (IBIS notation)
Reacy * ¥

2 M-Protctye_mocel Power, Ground clamp
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Label Generator

« Creates signal name and pin labels for documentation purposes
« Selectable label content (e.g. signal same + pin number)

* Individual label origin (e.g. pin, or via origin, but also cursor
intersecting cline)

+ Aligned text rotation mode (text angle value follow cursor gesture)
« Supports three different object types (pin, via, cline)

« User defined text size, justification and rotation

FlowCAD

Options Find Visibility

Options

FlowCAD
Licensed for:

FlowCAD., Internal Use Only

Display Content:

[NET_NAME |

Manufacturing subclass:

|FLW_LABEL_NOTE -
Object Filter:

@) Pin ) Cline () Via
Text Filter:
Text Block: 1 =
Text Rotation: ALIGNED v

Text Just: LEFT A

Text Offset X: 0.0000
Text Offset \v: 0.0000

Text Mirror: D

Clear All
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FlowCAD

Label Generator

Procedure

o= RD3 o
RD2
o— o—
.. W) RD! i 5
o- RDOc O—
o o o
) UNNAMED 1 ACT574 1 05O

UNNAMED 1 ACT574 11 04

‘ UNNAMED 1 ACTS74 11 03
UNNAMEB——ACHE74—H—03
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FlowCAD

Label Generator

Label Content

Display Content:

[NET_NAME v
SYMBOL_PIN_NUMBER

FIN_NUMBER_NET_NAME
M NET_NAME_FIN_NUMBER
FIN_NUMBER

NET_ NAME

NET NAME PIN_NUMBER NET NAME PIN_NUMBER
RD3 [U6_.84]RD3 U6 . 84
RD2 [U6.83]RD2 U683
RD1 [U6.82]RD1 U6 .82
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FlowCAD

Label Tune

« Adjusting component labels automatically
— Better readability
— Saves a lot of time when creating assembly drawings

* Features
’ ¥ Label Tune [=[E] % | ’ ¥ Label Tune = |
— Label can be chosen (e.g. Refdes, Value, o . ‘.lA

Pa rt N u m be r, P ) - Objects - Text rotation

Label name IReides @ Longest side

— Automatic rotate, center, fit Labolloyer  [Assambly To m? -

1]
Qutline data IAssemny BOTTOM horizontal: 1] hd deg
1] -

— Automatic mirrorin BOTTOMvericat  [770 <] dea
g  Wisibility control onfort ¢ Fixed angle l—_l e

Top _ -
. . g . ~ Relative angle from symbol definition
. V | I Limit layers
isibility contro T N —
~ Text center
- Va rious Options ~ Components on bottom side—————————————— Offset correction: 0.00

|« Label mirrored

Lef L L

- Text fit

° i i — @ Specify by height
Max block size, max height  — o |.]§.]—g [

[¥ Center text " Specify by block

Blocks |1-35 ? |
Dy (0.00 Dy (0.00 I

[+ Fittext Clearance to boundary: Il].l]l]l]

« Boundary clearance

Close Cancel | Help Close Cancel | Help |
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FlowCAD

Label Tune

Typical situation in PCB Editor

RNZ2 RNZ3 RNZ4 RNT T RN18
j
=

U302

R31] [R27]

CN4 () :
1l e TP19[([TP18 | &
ol RN42 || RN43 || RN44 || RN4AS z

Animation Result after running Label Tune
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FlowCAD

Label Tune

Another example

—
%\é EI @ Text rotation % D: g
N3 MR

TOP horizontal:
TOP vertical:

BOTTOM horizontal: |0
BOTTOM vertical: 90

(" Fixed angle 1] -

. TI—H_—I Q‘ﬁ—, [[@rotatve angie wom symbol cetmiion | - 53

Text center

Offset correction:

I Text fit
(@) Specify by height
R AV, Min  |0.50 Max [5.00

L _) Specify by block

(] Specify by blocl
)

E|I|:||:ks|1'35 ?

(N

Clearance to boundary: o

Close ] I Cancel ]
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Mask Generator

* |n some cases customers may want to oversize mask data
(soldermask, pastemask) due to manufacturing
requirements

« Data will be generated on manufacturing subclass. The
original padstacks won’t be touched

* |nput parameters

— Source data (“What to oversize™) can be specified separately
for vias and pins

— Oversize values (positive and negative)
— Side to process
— Manufacturing subclass where data will be written to

FlowCAD

S Mask Generator = =l
~Pin objects ¥ia objects
Source Etch pad 'l Source Drill hole vl
Oversize o010 Oversize 0.010
Opti
Pro d IBDlh vl
Manufacturing subclass IMSK_0V1 18] vl New
ok | Genera e | Help |
Fin objects
Source Etch pad LI
Soldermask
Oversize Pastemask
Etch pad
Yia objects
Source Pastemask LI

Oversize

Pastemask
Etch pad
. N

Soldermask
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FlowCAD

Mask Generator

Pins and vias on TOP Manufacturing subclass MSK_OV30U_TOP

% Mask Generator | =

Pin objects Yia objects

Source Etch pad hd Source Etch pad hd
Oversize 0.030 Oversize 0.030

Options
Process side |B|:|th ﬂ
Manufacturing subclass |MSK_0V3I]U ﬂ New

OK | Generate | Help |
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NC Panel Route

« Toolset supporting various techniques for PCBs
in a panel to be easily separated after they are
manufactured and assembled

« Mill tab panels
— Add mill contour
— Split & Cut mill
— Add mill tabs with or without perforation drills

* V-Score panels

Options Find Visibility

Options
Milling
Direction Outside
Mill tab AT&S
1600_2900_400x4_800
V-Score
Side Left

Line width 0.3000
Offset 0.3000

Final process

Copy data to NCROUTE

[ convert line to shape
[J Merge shapes

General

Guide

FlowCAD

Edit

¥ snap to grid
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NC Panel Route

Mill path

Done
Qops
Cancel

Add mill contour
Create mill split
Delete mill path

Add mill tab
Delete mill tab

Copy edits to design

Add v-Score
Delete V-Score

Cut back mill along V-Score

Delete data by instance
Delete all data

Cleanup NCRoute
Snap pick to

Add mill contour along the edge
of the board

\

Done

Oops

Cancel

Add mill contour
Create mill split
Delete mill path
Add mill tab
Delete mill tab

Copy edits to design

Add V-Score
Delete V-Score

Cut back mill along V-Score

Delete data by instance
Delete all data

Cleanup NCRoute

Snap pick to 4

Markers

Create splits interactively

Done
Oops
Cancel

Add mill contour
Create mill split
Delete mill path

Add mill tab
Delete mill tab

Copy edits to design

Add V-5Score
Delete V-Score
Cut back mill along V-5core

Delete data by instance
Delete all data

Cleanup NCRoute
Snap pick to

Delete splits

FlowCAD
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NC Panel Route

Mill tabs can be specified with respect to w

— Tab size <

— Number of holes, diameter spacing and offset Ia ---------- Li. ............... e
O

At ()

FlowCAD

Application provides libraries from PCB fabricators
— AT&S :

_ Fineline o fm ]

— Alba PCB Group / Q-print electronic N -

|
Group2 Group1

Mill tab AT&S d Edit
2000_3700_600x4_1000 o

Interactive placement
— Can be placed on any contour
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FlowCAD

NC Panel Route

« V-Score lines can be defined in horizontal or vertical
directions by selection an appropriate side of the board

» Existing milling can be cut back

« V-Score fabrication details can be specified which creates
an IPC-2581 Spec Definition entry in the database

Parameters

Name Angle = Angle
Winus tolerance \/
Pus tolerance 1
Note: Fabrication parameters will be added Thickness
as IPC2581 Spec Definition VSCORE_DETAILS
to database. and assigned to V-Score lines
using property IPC_SPEC.
|«— Offset
Close Cancel Help
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Net Color View

* Allows saving and restoring net color and rat visibility settings
« Useful for floor planning and route feasibility studies

* Global visibility commands

— Useful hands-on for configuring a view (display / blank rats and
assign net colors)

— Find By Name support

— No need for jumping and travelling to standard commands from PCB Editor

Global visibility

ShuwRatsm‘ | i liks_ J E|

Blank Rats  Selected
Highlighted MNets
Fixed Mets
Voltage Mets

FlowCAD

¥ Net Color = P
General
View name |in_interiace L‘
Save | Restore | Misc -> I

Save options

Restore options
@ Complete

[v Visible rats
(" Incremental
[v" Colored nets (" Toggle
Global visibility
Show Rats -> ‘ Highlight -> I !
Blank Rats -> | Dehighlight -> |
ok | Clear All | Help |
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FlowCAD

Net Min Gap

* Measures the smallest gap between two nets without adjusting
DRC spacing rules

Class All Nets v Class All Nets v
Filter - Filter "
CINP N8084803
CURRENT N8085089
DAC_T NB087411
* Features

op2-
HET_TEMPERATURE ouz
PAT3

— Multiple nets selection

— Filter by spacing class including wildcard e

NG6789928
N6790012

— Restrict measurements to certain layers s

[ Options

— N smallest gaps (e.g. Report 3 smallest values for a given net-net T
combination)

— Output tab with cross probing |
_ Export results to CSV z : T T S

L1 PE 136813 GND 47.5469 363204 59.3871 29.4656
L1 PE 17.0694 POWER 47.6134 36.4490 63.1306 29.3370

T Filter Crossprobe

@ Net A [ Net A color

L]
Met B PE* Net B color L] Shadow
L]

Layer ALL v Min gap color

ok | [ Run Help
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FlowCAD

Padstack Finder

« Enables users to search and navigate for padstacks in the current design "’*'_’“’““*““““ =

— Fllter Capabllltles Objects: v Show pins v Show vias

Pattern: |SMD*

* Distinguish between pins and vias

Drill size [* a

® PadStaCk name SMDO0_45C =

SMD0_65S

SMDD_75X0 65R |

SMDO0_7X0_3R
SMDO0_85X0_25R
SMD1_0X0_8R

* Drill size

111}

D1_0X0_95R
SMD1_15X0_75R
SMD1_1X0_3R

SMD1_25X0_650

SMD1_45X1_15R

» Wildcard support
— Highlight and cross probe

SMD1_5X0_40
SMD1_5X1_4R
— Color by group S 4 I

SMD2_0X0_60 AL
Mode

& | Padstack Report E N . N D B = 9/ Highlight

File Close Help Color D

Hame Location DrillSize Start<—>End - Y

ppe sty R st e pat M Group DEFAULT [ Clear

SHDO_75X0_65R (164.3 81.0) 0.0 TOP<—>TOP - J

SHDO_75X0_65R (164.3 79.7) 00 TOP<—>TOP 3

SHDO_75X0_65R (164.3 52.0) 00 TOP<—>TOP

SHDO_75X0_65R (164.3 50.7) 00 TOP<—>TOP “Assian Col ort Only

SHDO_75X0_65R (163.3 81.0) 0.0 TOP<—>TOP sign Lolor .

SHDO_75X0 65R (163.3 79.7) 00 TOP<—>TOP

SHDO_ 7530 65R (163.3 52.0) 00 TOP<—>TOP

SHDO_75X0_65R (163 3 50.7) 00 TOP<—>TOP ( YT

ENEEEEEEEEEEEEEE close | [ Aeply | [ Hew |

SHD0_75X0_65R (1306 20_0) 00 TOP<—>TOP L J

SHDO_75X0_65R (90.3 26.7) 00 TOP<—>TOP ..D.. .. .

SHD0_75X0_65R (90.3 27.7) 00 TOP<—>TOP

SHDO_75X0_65R (48.D 47 5) 00 TOP<—>TOP

SHDO_75X0_65R (49.0 47.5) 0.0 TOP<—>TOP

SHDO_75X0_65R (49.0 46.2) 0.0 TOP<—>TOP

SHDO_75X0_65R (48.0 46.2) 0.0 TOP<—>TOP

SHD1_0X0_8R (175.25 85.4) 0.0 TOP<—>TOP

SHD1_0X0_8R (175.25 82.0) 00 TOP<—>TOP BEE

SHD1_0X0_8R (175.25 78.6) 00 TOP<—>TOP

SHD1_0X0_3R (175.25 56.4) 00 TOP<—>TOP

SHD1_0X0_3R {175.25 53.0) 00 TOP<—>TOP

SHD1_0X0_3R (175.25 49 6) 0.0 TOP<—>TOP

SHD1_0X0_3R (173.55 85.4) 00 TOP<—>TOP

SHD1_0X0_3R (173.55 82.0) 00 TOP<—>TOP

SHD1_ 0X0 3R (173.55 78.6) 00 TOP<—>TOP b

< | 1 2
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Padstack Finder
« Now supporting Vias Stacks

Filter

— Display label formed by individual drill spans Objects: | Stacked Vias .
— Highlight and cross probe Pattom: |- |

Y

Drill size |* v

1-2|12-3
1-2|2-3]2-3
1-2|2-3]2-3|3-6
1-2|2-3]3-6
1-2|2-3|3-6[6-7
1-2|2-3|3-6[6-7|7-8
1-8|6-7]7-8

2-3
2-3|3-6
2-3|3-6
2-3|3-b
3-6|6-7
3-6|6-7|6-7|7-8
* Viiew of file: Padstack R 3°616-717-8
© - View of file: Padstack Report.txt 6-7|7-8
% ®¥ =2 d = @ Search:‘ ‘o ODMatchwurdDMatchcase
Span Location Via names .
2-313-616-7|7-8 (=81.54 34.56) UVIA 2 3 BBVIA 3 € UVIA € 7 UVIA 7 8 Mode
- - — - - 9 B -
2-313-616-7]7-8 (=83.49 34.32) UVIA 2_3 BBVIA 3 6 UVIA 6_7 UVIA 7_8 @ Highlight
2-313-616-7|7-8 (=71.288 33.582) UVIA 2 3 BBVIA 3 6 UVIA € 7 UVIA 7 8
2-313-616-7|7-8 (=70.644 32.907) UVIA 2_3 BBVIA 3 _6 UVIA 6_7 UVIA 7_8 i
2-313-616-7]7-8 (=67.833 34.729) UVIA 2 3 BBVIA 3_6 UVIA 6 7 UVIA 7.8 Color Clear
2-313-616-7|7-8 (=67.856 35.474) UVIA 2_3 BBVIA 3 _6 UVIA 6_7 UVIA 7_8
2-313-616-7|7-8 (—65.626 20.204) UVIA 2 3 BBVIA 3 6 UVIA € 7 UVIA 7_8
2-313-616-77-8 (=65.256 33.104) UVIA 2 3 BEBVIA 3 6 UVIA 6 7 UVIA 7 8 () Report Only
2-313-616-7|7-8 (—€4.556 32.704) UVIA 2 3 BBVIA 3 6 UVIA € 7 UVIA 7_8
2-3|3-6|6-7|7-8 (=61.856 32.904) UVIA 2 3 BBVIA 3 6 UVIA 6 7 UVIA 78
2-3|3-616-7|7-8 (—61.856 33.804) UVIA 2 3 BBVIA 3 6 UVIA € 7 UVIA 7_8
2-3|3-6|6-7|7-8 (=61.856 35.504) UVIA 2 3 BBVIA 3 6 UVIA 6 7 UVIA 78 Close Apply Help
2-3|3-616-7|7-8 (-41.1 16.4 UVIA 2 3 BBVIA 3 6 UVIA € 7 UVIA 7_8
2-313-616-7|7-8 (-40.156 53.904) UVIA 2 3 BBVIA 3 6 UVIA 6 7 UVIA 7 8 ¥
< >
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Padstack Usage

« Generate padstack reports by extracting data from PCB Editor
symbol libraries (*.dra). Different reports are available:

* Report types

— Where-Used
Lists all footprints that use a given padstack

— Padstack Standard
Lists the padstack definitions for a given footprint

— Padstack Detailed
Lists detailed information for a given footprint. This information
includes number of pins, vias and mechanical pins, pin numbers,
Xy coordinates, etc.

* Report format
— HTML
— Excel
— Text

32 Pastack Usage I = Y ‘
rMode
@ Select single directory
C:ALibraries\pcb_symbols
¢ Process all libraries specified by psmpath
~ Options OQutput
Format IHTML VI
Type IWhBre—Used Report LI —
Units IMlIIlmelers 'I
Extra [ =
////// ///Ci/Libraries/pad usage htmi > ]a ' A 4 O » » =
adence’
PCB Editor Padstack Usage Report
Padstack References Footprint(s)
cir60_37d 1 header30
pad93cir51d 1 inductor
smd25_48 1 lcca8
smd25_50 1 lcc32
smd25_94 1 lcca8
smd2_25x1_8r |1 ind_ihlp-1616
smd2_45x2_35r |1 ind_s4924
smd30_115 1 lcc24
smd30_55 4 lcc20
lcc24
lcc28
lccad
smd30_57 2 lcc52
lcc68
smd30_94 Bl lcc20
lcc28
lccad
smd30_96 1 lcc52
smd4_0x3_0r |1 ind_ssm063
5q60_37d 1 header30
© 2024 FlowCAD |
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Padstack Usage

Report examples

((Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe [0 =) | ( .
- pRS ‘ pad_usage.xml - Microsoft Excel
fpce Editor Pad Usage Report % | &
o1/ Libraries/pad_usagehim! _)‘ Q suchen e 9 & O ® » = m Start Einfigen Seitenlayout Formeln Daten Uberprifen Ansicht Add-Ins Acrobat a @ =2 R
& Calibri - 11 - x - lﬁ
- B
cadence L F&u- AL 3
Einfligen Suchen und
= o n A . : . Auswahlen
PCB Editor Padstack Usage Report ["Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe == <) Zwischena... a Schriftart Fl Ausrichtung Zahl Formatvorlagen Zellen Bearbeiten
 PeB Editor Pad Usage Report \+ A23 - X W F o
Padstack Retersnces] [Ecotpane(s) file//C:/Libraries/pad_usagehtmi e [c 8 9 A o ® » = A | B c D E = =
cir60_37d 1 header30 Padstack Ref Footprint(s) ‘m
- . 1 Padstac eferences ootprint(s
ad93cirsld |1 inductor
& o a8 T a8 Ca d ence 2 |cir60_37d 1 header30
smd25_¢ cc R .
o % I = 3 pad93cir51d 1 inductor
SmEsS e PCB Editor Padstack Usage Report 4 |smd25 48 1 lccas
smd25_94 1 lcca8 -
B e Footprint | Definitions | Padstacks(s) ) 5 |smd25_50 1 lec32
CIery FEFE, L ke ILfe= Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe 6 smd25 94 1 lccas
smd2_45x2_35r |1 ind_s4924 header30 |2 cir60_37d )/ b Eaiorpad Usage Report % |k - Lo
5q60_37d 7 'smd2_25x1_8r 1 ind_ihlp-1616
smd30_115 1 lcc24 alineio o SRR file///C:Libraries/pad_usage ntmi [ =] ® o o B~ » = 8 |smd2_a5x2_35r 1 ind_s4924
smd30_55 4 lcc20 - <]
= fnd_54924 1 smd2_45x2_35r ‘ C 5 d enc e@ [ 9 smd30_115 1 lcc24
lcc28 ind_ssm063 |1 smd4_0x3_0r 10 |smd30_55 4 lec20
lccdd - -
inductor 1 pad93cir51d ) 11 lec24 =
smd30 57 2 lec52 PCB Editor Padstack Usage Report
— lcc20 2 smd30_55 12 lec28
lcc68 smd30_94 = e
Footprint | Pins/Vias/Mech | Type | Number | Padstack X Y 13 lecad
smd30_94 3 fec20 = 2 SEl T header30  |30/0/0 Pin |1 60_37d 0.000 [0.000
lcc28 <md30 55 = /0] ® SED. : : 14 smd30_57 2 lee52
lccad = Pi 2 ir60_37d 2.540 |0.000
lcc28 2 smd30_55 n e 15 lccog
smd30_96 1 lec52 smd30_94 Pin |3 cir60_37d 5.080 |0.000 16 |smd30 94 3 lce20
smd4_0x3_0r |1 ind_ssm063 lc32 1 smd25_50 [ |9 SIE07d 0200000 17 - lec28
<6037 2 —— = 2 md30_55 Pin |5 cir60_37d 10.160 {0.000 = lecaa
smd30_94 Pin |6 cir60_37d 12700 {0.000
lcca8 2 smd25_48 pin |7 cir60_37d 15.240 | 0.000 19 |smd30_96 1 lec52
smd25_94 Pin |8 cir60_37d 17780 | 0.000 20 |smd4_0x3_0r 1 ind_ssm063
lec52 2 smd30_57 pin |9 cir60_37d 20.320 [0.000 21 |sq60_37d 1 header30
d30_96
e Pin |10 cir60_37d 22.860 |0.000 22
jcco8 i SIED 57 pin (11 cir60_37d 25.400 | 0.000 23 | | -
- Pin |12 cir60_37d 27.940 | 0.000 4 4 » ¥ Padstack Usage Report 7] m 4| m » |I|
pin |13 cir60_37d 30.480 |0.000 Bearbeiten | o
Pin (14 cir60_37d 33.020 | 0.000
Pin |15 cir60_37d 35560 |0.000
pin |16 cir60_37d 0.000 |-2.540
Pin (17 cir60_37d 2.540 |-2.540
pin |18 cir60_37d 5.080 |-2.540
pin |19 cir60_37d 7.620 |-2.540 s
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Panelization

Simplifies panel documentation process

Boards can be stepped individually or by array
Boards can be rotated and / or mirrored individually
Automatic update

Automatic notification if boards have been modified

Based on proven mdd-Technology (Design Reuse,
Place Replicate)

Supports standard panels as well as family panels

Configuration stored in database

FlowCAD

Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools FloWare Help
P HEAQRA]QE 0NDE w8
ﬂDOIHIIIE"EPHémUﬁ-sUId Nﬁ%%”mzé

|;5'mwz:12s

ik

33332333'5 E
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Panelization

« Setting up a new panel
— Open a new database or panel template

— Launch FloWare > Panelization e = == —
_
— Link your boards
Name | Design location | |
— Create mOduleS 1_|[amP |boards/project! famplitier.brd .. -
— Place a single instance or an array of your board m o
Use relative design path
- Done Design contents Design processing

Layers to include

- - - []an ["] Anwork based __c.mmm
« Updating an existing panel oot o

"] Exclude routing

1 1 £ Primary [Refdes - Assembly v]
(e.g. original layouts have been modified) Secondary (&hone . ST
— Open the panel database
_ LaunCh FloWare > Panelization DUnifylﬂ%rmmes ’ Tech file l l Create modules

Wirebond profiles l Place l

— Choose Update panel

- Done [ OK ] i Update panel ] I Status l [ Cleanup ] I Help l
— Create manufacturing data as usual ...

Panels — Made easy
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Panelization

 |[nteractive placement
— Place single instances or array

— Dynamic preview attached to cursor
(board size, orientation, rotation, mirror)

— Display design bounding box or actual outline
— Snap to grid option

FlowCAD

~Manual plac

Extents  110.00x30.00

Rotation Il].l]l]l]

Mirror No -

Board IAMPLIFIER vl

Columms |17
Rows |17
Offset ¥ Il].l]l]l]
Offsety II].I]I]I]

~Mode

@ Place single instance

(" Place instance array

Options
v Display actual outline

[~ Display module extents
[+ Snap to grid

Close

Help |

b A
Display bounding box Display actual outline
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Panelization

« Panel modifications
— Change parameters (e.g. X, y) of instance to be changed
— Fields become yellow
— Choose context menu Update changes to confirm

Panel list
Id Design X Y

1 |P1 [AMPLIFIER 76.000 220.000

2 AMPLIFIER 76.000 82 000

3 ALID 2 353.000 223.000

4 Delete Item 350.000 |y, [62.000 |

5 pdate changes 200.000 1 [gapon

6 light 200.000 gk [149.000

7 ) 200.000 214.000
ghlight

8 = 200.000 279.000
ighlight all

FlowCAD
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Panelization

. [ 53 Panelization y o

Main ]Selup]
— Contain more than one board layout ettt oo , o
] Dasign ® | Y Rotation | Mirror |
. . 1 m AMPLIFIER  [75.000 [220.000 90.000 Na “la
— Simply link the board databases "2 e |epurier rson —Jozomn —soos0 e [~
3 P AMPLIFIER 353.000 l??:l.l]l]ll 90.000 Mo =]
4 P4 AMPLIFIER 350.000 |82.000 90.000 No =
. Make our IaCement 5 |P5 _ |CONTROL _ |200.000 |ga.000 30.000 Mo -
6 |ps CONTROL 200.000 [149.000 90.000 No -
7 |P7  [CONTROL _ |200.000 |214.000 90,000 No -l
8 P8 |[CONTROL  |200.000 |229.000 90.000 No - |
File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools FloWare Help cadence - eRRRR———————.,.—..
HE=IE R P4 HAEARQARQaBoNE g8 E [ A M. [Main_| Setup
i dEuONRBEOCSE @k—id@il: o &0 4 B v iftS %Y Designs
m Name | Design location | |
o
f 1 |[AMPLIFIER |./boards/projectl famplifier.brd [.. -
2 [conNTROL |./boards/project3/control.brd .. -
..... g - <z |4 r
g <[] ;
ﬁ E 7] Use relative design path Save to file Load from file
My I
o % Design contents Design processing
| =
£y Layers to include [ Exclude routing ‘ Update panel I Status I Cloanup ] Holp
i All || Artwork based Custom
Ay Annotate refdes || Load artwork —
P
_____ e I:‘ Clear nets
N Secondary
= 5
. Synchronize stackup Import Placement
[}
b i -
Kz Design [W] [ Tech file | [ Create modules
sQ ["] Unify layer names
\ Wirebond profiles
N
i
i
ﬁ [ OK J [ Update panel l [ Status l [ Cleanup ] [ Help ]
die I [Pnl_Refdes_Top | 74.0000, 367.0000 [PI[A]] - | | Generaledit | off |IDEGH 0
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Panelization

 Panel status
— Automatic notification when board databases have been modified
— Status report gives details about time stamps

Maoin | Semp | - . L
| . Warning: Referenced database has been modified in the
Fanat Ret b meantime. Check status for details
Id Design ® Y Rotation Mirrar Update panel for synchronization.
1 e AMPLIFIER | 76.000 220.000 90.000 No - -
2 _|P2 AMPLIFIER  |76.000 82.000 90.000 No =
3 _|P3 AMPLIFIER  |353 000 223.000 90.000 No -
4 | P4 AMPLIFIER 350.000 82.000 90.000 Mo -
5 |ps CONTROL 200.000 84.000 90.000 No =
& _|Ps CONTROL 200000 149 000 90 000 No -
7 _1p? CONTROL 200 000 214.000 90000 No -
8 P8 CONTROL 200.000 279.000 90.000 Mo =
File Close Help
[F=======ccc—=cc=ccc—=ccc=c=cc==ccc==ccc-cc----oc
In=stance Design Last Update-sCreate
Pl AMPLIFIER Oct 12 11:27:55 2012
P2 AMPLIFIER Oct 12 11:27:55 2012
P3 AHMPLIFIER Oct 12 11:27:55 2012
P4 AMPLIFIER Oct 12 11:27:55 2012
PS5 CONTROL Oct 12 11:27:55 2012
:] Pé6 CONTROL Oct 12 11:27:55 2012
4 | P7 CONTROL Oct 12 11:27:55 2012
Ll J P8 CONTROL Oct 12 11:27:55 2012
Design Last Hodified Path
; ANPLIFIER Oct 12 11:45:21 2012 D:-/panel_demosboards-projectl-amplifier_ brd
‘ oK | Update panel | Status | Cloanup | Help CONTROL Oct 12 11:23:00 2012 D:-panel_demosboards<project3/control .brd
—
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PCB Library Plot

* Documentation of PCB footprints within a e

selected library 90 G oo - ee[®/u [

— Includes graphical representation of footprint
graphics

— Graphics will be scaled into dedicated areas
for better readability

B014_1_27X4_30 5020_1_27X3_30 Toz20 TO220A0_KR
ping T4 ins 30 ving 3 sios 2

T
Us
L LERARLRLL
oqm
o @

— Additional attributes (size, pitch, padstacks E B
used etc.) are automatically extracted and 2° E
written to the document g s E E«E- J
— Frame templates are provided 3 E
— Customizable contents and drawing styles , - ﬁ- |
including drill holes 7 s o o S =
— One single PDF document for all footprints Opw e Ta— Plg :

Aftributes
J— i Setup |
@ Basic ( Detailed

Run | Close I Help |
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PCB Library Plot

Default Mode

 Basic information

* More footprints
per page

Detailed Mode

 Additional information

» Less footprints
per page

PLCC28_10_9X10_9

Pins 28

Size 13.300 x 13.300 MM (visible)

Scale

5:1

= oux =

Pins 84
Size 31.

Scale 2:1

PLCC84S_1_27X28_7

100 % 31.100 MM (visible)

T

PLCC28_10_9X10_9

U¥ am
a b

Attributes

ConnPinCnt
ConnPads
MechPinCnt
MechPads

13.300 x 13.300 MM (visible)
13.800 x 13.800 MM (PlaceBound)
1.6 MM

1.270 MM

1.270 MM

28

SMD2_4X0_650

C.

NA

FlowCAD
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PCB Library Plot

 Templates
— Define the areas to be used for plotting which correlates to the number of footprints per page
— Metadata support for title blocks (page number, date, user, library name)
— Default templates provided
— Customer can define his own templates

E=EE] o= 2| =) |
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PCB Library Plot

Examples

0_33_8X33_8 ¥ Byc Ined
A e e S .
s ' tHiH
-
§ ) -
= - -
= us - U¥ o » ,
= - -»
= - -»
=
= 111
=
=

nunnnnn

1_27X28_7

Lt

0_9%10_9
-»
-

=
- =
=
- F =
- U -p = v =
= =
- * - = * =
-—4 - DIP24
. ] E B0 2 00n w 30.400 i puisinie 155 x 10.160 W80 (visibl
i b g - = = _ TR R 155 x 10,180 0 (uisibie)
= =
- -p = =
- - = =
= =
= =

' l ' ' I l ' i

J— LI
e @
PLCC&4_28_TX28_7 BOWER_JACK ° ° ‘
o |0
it .
o |0
i @
| - 3 .
clix o |o .
. o |o
| | o o
s - L
F== [==
FRICK [T5.08.1

6 footprints on A3 4 footprints on A4
Detailed attributes Basic attributes
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PCB Library Plot

ustomizable content including drill holes and various drawing styles

TSOP20_0_65X5_50
Pins 20
—| Size 7.100 x &.900

(visible)

USBE3A_FEMALE
Pins 11
Size 16.400 x 16.900 MM

(visible)

TSOP20 0 65X5 90
Pins 207 -
Size 7.874 x T7.112 MM (visible)

USE3A FEMALE
Pins 1T
Size 16.600 x 16.700 MM

L
St
LA
Sttt
atetetetete!

[visible)

Assembly TOP including etch and drill holes Placebound as hatch shape including etch and drill holes
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FlowCAD

Polar Grid Utilities

» Useful for boards where circular placement and routing

Tools [ FloWare | Help

R R Setup Yl i om 3 123
IS required & = L suFsEE oW
Edit i Advanced Mirror —
Draft b Change Width
. . . Shapes 4 Coil Designer
* Providing a set of functions CreckRevew »|  GrossCopy
Documentation * Label Tune
—_— D f. I d d.t. | .d Manufacture » Polar Grid » Setup Grid
e Inlng an e I Ing a po ar g” Signal Integrity  * Push to Grid Place
Custom b Replace Via Route
— Polar placement L i e
Overview . Shield Routing Shape Void

— Polar routing
— Polar shape editing including voids

« Snap control
— Coarse and fine grid
— System grid

» Polar grid can be also used in conjunction with
standard PCB Editor commands using
RMB > Snap pick to > Intersection
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Polar Grid Utilities

* Polar Grid Setup
— Define a new grid
— Edit an existing grid
— Fully parameterized

— Coarse and fine grid settings
— Line and dot style support
— Stored as format symbol in database

T = - = =)
— Visibility control 5 pota Gri =le] =
Angular settings Radial settings Diagram
Start angle (al) |0.000 Start radius (r1) (5.000
: Visibil -
iy & % | End angle (a2) (90.000 End radius (r2) |20.000
O
Views: |Last View ﬂ = Step angle () [10.000 Step size (s) 5.000
F o
Layer a Fine multiplier |5 v Fine multiplier |5 h
Conduct(File: PG_AIl_Off o= G |
PI File: PG_Dot_Coarse 5 enera
Anes |File: PG_Dot_Fine o Location X | v Pick origin
File: PG_Line_Coarse
ToP  |File: PG_Line_Fine Name | EEm——

Bottom !!!!l [v

Al D D |7 Close Apply | Help |
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Polar Grid Utilities

« Polar placement

— Special mode for placing component in circular or radial fashion

— Snap to fine or coarse grid

— Various alignment and rotation capabilities

— Spinning on polar grid basis (e.g. Polar lock)

Place mode
Options
Rotation
Type W
Angle ’hl
Symbol pick

(@ Origin (" Center

Place and Spin mode

Mode
 Place

# Place and Spin -
(" Spin only

Options
Rotation

Type |P|:l|ar lock ﬂ

Polar lock
Incremental

Angle

Absolute
Symbol pick

i@ Origin i~ Center

= Options
Mode
(¢ Place
(" Place and Spin
(" Spin only

Snap options

[v Coarse Show Lines -
[+ Fine Show Dots

[ System Show

Options
Rotation
Type |Radial longside v |
Angle |9|].|] J
Symbol pick

(@ Origin ("~ Center
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Polar Grid Utilities

* Polar routing

— Special mode for drafting or routing in a circular or radial fashion

— Snap to fine or coarse grid

— Ability to follow radial and angular contour

— Alternate path options (e.g. Arc smart)

Style
(& Follow polar contour
Angular
Y Radial

FlowCAD

= Options L v x

General

‘ Etch

E| ‘. Top
Line width |0.200

Add connect options (etch only)

M
M

[ Snap to connect point
Via [VIA |

Snap options

[+ Coarse Show Lines -
[ Fine Show Lines -

| System Show

Style
(s Follow polar contour
Angular |5mal| arc ﬂ
Radial  |Straightline |
Diagonal |5traight line ﬂ
" Regular
Line lock |Line J |45 J
Miter 0500 [min -]
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Polar Grid Utilities

- Polar shape and void editing o v
— Special mode for creating shapes and voids in a polar grid GEt'h -
— Snap to fine or coarse grid W Tor ~
— Ability to follow radial and angular contour et ]

Type IDynamic copper LI

— Alternate path options (e.g. Arc smart)

—Snap options

[v Coarse Show ILines vl

[~ Fine Show ILines LI
[~ System Show

~ Draw style
Angular ISmaII arc LI
Radial |Straightline  ~|
“ Diagonal IStraight line LI

T Penwidth  [0.100
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Post Processing

« Central cockpit from which manufacturing output can be
configured and generated

« Hit Button solution many users are asking for

 Tasks can be enabled / disabled, added and removed 3,‘,- -
individually lob: [somit =] [ Addnew | || Deies |
— Standard functions from PCB Editor 2§ GroseSection
— Skill procedures (e.g. FloWare) EE"ESSLY
— User defined scripts § EEE“E;‘[’

» Jobs can be defined which contain a collection of tasks m

% Zip Data: output.zip .{mig

» Configuration stored in database

* Import and Export capabilities for the purpose of
standardization Avon | mion |
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Post Processing

» Context menu provides task editing o =T

New task

@ Add user task

- I n fO Name |dxfout Title |MyDXF Output
_ TaS kS Can be added (appended Or InSG rted) Script [C:\Cadence\scripts\dxioutscr E

() Predefined task

« User tasks M o
» Predefined tasks including arguments

— Tasks can be removed if not needed at all

Lot ] [ cwm |

Job: default M ’Add new] ’ Delete ’EQNEWTaSk w

New task

% Update shapes .
[1 % Custom variables (%) (L) Add user task
[1% Cross section (%) Name \dxfum Title [MyDXF Output
[] % Clean data: ./mfg/**
& Standard BOM Script ‘C:\Cﬂdence\scripls\dxfuul.scl
[ % Variant BOM: core (*) i
[ % WVariant Assembly: core (¥) (@ Predefined task
Os Drﬂ“ring designer Update Shapes = Arg |all_vanants
& NC drill legend Info Artwork Data
& NC drill data Irisert task Batch Plat

Clean Data
< Arwork data Append task Cross Section
& Standard plot D Custom Variables

elete task Mt
- g Collector

[1% Batch le:lt_. all () NC Drill Data
[1 % Rename files NC Drill Legend

NC Route Data

Standard BOM

Standard Plot Cancel

Update Shapes

Variant Assembl
Variant BOM

Zip Data
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FlowCAD

Post Processing

« Additional built-in functions ® Predfinod task
|Clean data m Arg |..-"mfg,,"‘_‘1
— Clean Data .
Performs file delete operations based on arguments provided Spectly argumant fof data to be cleaned in wildcard format e.g. ‘mig/™

current working directory are not accepted. When deleting files in the

inCI Ud i ng Wi Idca rdS current working directory you have to specify an extention. {(e.g. "./*.log")

— Standard BOM
Generates standard BOM in text and csv format

— Standard Plot
Plots all artwork film control records into one PDF file
artwork.pdf

n e

Dir Ext. Match Rename to Move to |

~Rename Files e — T a——
Provides powerful automated file renaming mechanism S

C5V *BOM* ile» bom
Add Row
Delete Row

"Expnnﬂmpnn

(wildcards, variables and pattern tags) for PLM purposes
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Push to Grid

= Oplions L Tx

» Placement application featuring
— Highlight off grid symbols

~ General

All gnds 1.0

— Option to move / push symbols to the nearest grid point Mode
— Regular placement mode for standard placement operations :: :"‘:'f“tgd"’
 Single and multiple selected symbols (" Place regular

* Including mirror and spin support

~Options

[+ Exclude mechanical symbols

[+ Exclude fixed symbols

Rotation increment |45 -

~Display

Highlight color

Dehighlight -> |

i
o

EEEEEEEE
EESENENES
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®
Quick Symbol Edit

* Opens symbol editor out of a layout database for viewing or editing purposes

« Three modes
— Edit same session
 Acts similar to Tools > Modify Design Padstack (next slide)
— Edit new session
« Launches a new session and open the symbol dra file

Tools [ Floﬂare] Help

— Export only A seup T TrEIL L
* Only exports symbol data (dra, psm, pad, etc.) for the selected symbol — =
to a specified directory Shapes
Check/Review

Documentation
Manufacture
Signal Integrity
Custom

* ¥ w w w ¥ ¥ v w wv ¥

Miscellaneous Assign Net to Via

Overview Class Color

Highlight Dummy Pins
Mask Generator
Padstack Finder

Quick Symbol Edit
Synchronize Testprep
Usability Shortcuts
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®
Quick Symbol Edit

= = — 1 Options
 Edit same session -

B

FLW_XSECGEN -
FRAME_A3_TOP
FUSEHOLDER_G46
GSP1

HEADEZX10
HOLE3_5
IND_D104C
IND_54924 ]
MLPQ20 E‘
MLPg2a [
NET_SHORT

PCI_EX_X4_RA
PLATED_HOLE 1

REC_DF

RFS nanz?

< | 1n | 3

— Seamless edit and update of a symbol definition in
board context

— Acts like Tools > Modify Design Padstack
— Steps:

1. Launch Quick Symbol Edit in layout context :
Select a symbol
Current database closes, symbol dra file will be opened o
Make your modifications B e e s St o ey e e e ten
Finally choose File > Update board database dnsioniiesns Lc 18 7108 & & R E 0 NE FE

. ) CRBOOQE @K — im i
Specify update settings

The layout database from which the command was
launched opens again and the footprints will be updated

Mode

Edit same session I |

[ Edit new session I

[ Export only I

NOoO oA WDN

=
2%
=
g
jul
3

2

Update board database (sl i= S

mm mm Update options

Reset text location

= .
I I I I I I [¥] Reset pin escapes (fanout)

Refresh associated padstacks

Reset customizable drill data

<[last pick: -3.8000 -1.0000 N [T cleanup files after update
> INo element found.
& |Command > ~

idle [Assembly_Top| -5.3000. 3.6000 [P[A][ [ [ General edit | Off 0
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Replace Via

* More flexibility while replacing vias in the design
— Specify padstack names
— Restrict replacement to selection area

— Include and exclude vias from the specified area through
interactive commands

— Additional filter options, e.g. distinguish between
 Vias with or without testpoint status

« Mirrored or unmirrored vias | 5 Repice via 172 02017 e i
. Processing Options Licensed for FlowCAD.Internal Use Only
Yia Filter Filter Options
* Allow DRC old: |VIAD_2C0_5C v [V Test Status
° Ignore Fixed New: [VIAD_3C0_7C v [7] Mirror Status

« Retain Mirror Status Selection Processing

@ Include vias () Exclude vias Allow DRC
["]1gnore Fixed

Yias selected: 0 o
[ Retain Mirror Status

] | Replace | | Report |
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Shape Utilities

 Includes useful functions when editing shapes
— Boolean operations
— Size operations (Expand, Contract, Size)
— Rectangular shapes with rounded corners

— Advanced boundary edit functions
 Stretch
« Cut
« Round off vertices
« Change round off radius
* Modify individual arc parameters
— Modify shape priorities
— Check status

FlowCAD

Tools [Floﬂare] Help

-

Setup

Display

Edit

Draft

Shapes
Check/Review
Documentation
Manufacture
Signal Integrity
Custom
Miscellaneous

Overview

- - - - - L4 - L4 L4 L4 L d

e

~| # Sa d=

SEHE (

Boolean
Size

Rounded Rectangle
Advanced Boundary Edit
Change Priority

Check Status
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Shape Utilities — Boolean Operations

Basic operations

OR
)
AND
) .
ANDNOT
)
XOR
)

 Features
— OR, AND, ANDNOT, XOR

— Supports shape—shape operations as well as
shape-line and shape—text operations

— Shape attributes (shape type, fill style, net name etc.)
are retained and applied to the resulting shape

— Ability to split shapes across voids
— Expand / contract capabilities
— Useful for general editing and basic RF-applications

Etching negative texts into copper Cutting a dynamic shape

ANDNOT ANDNOT

FlowCAD

Options

Operation
(@ Union (OR)
_ Intersection (AND)
() Difference (ANDNOT)
(") Symmetric difference (XOR)

Shape processing

Expand{Contract

First 0.000
Second 0.000

[Include manual voids V]

[] Split shape across voids

{Useful on non-voidable
subclasses. e.g. keepout)

Result
Copy to class/subclass
[Etch v|
D H Bottom hd

l Toggle Layers l
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Shape Utilities — Boolean Operations

« Let's you also split shapes across voids

» Useful when working on non-voidable layers such as KEEPOUT, NO_PROBE etc.

 Operation
" Union (OR)

(" Intersection (AND)
(& Difference (ANDNOT)
" Symmetric difference (XOR)

- Shape processing 1 v‘.!k]
Expand/Contract

First |l.'|.l.'|IJllll
Second |I]_I]I]lll]

|Im:|uda manual voids L, l '

' . .
[v Split shape across voids

fUseful on non-voidable
\ subclasses, e.g. keepout)

 Result

([7 Copy to class/subclass .
|Ruute Keepout L‘ Shape 1 Shape 2
Jj ||:| Top j

Toggle Layers I
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Shape Utilities — Size Operations

« Expand / Contract similar to Edit > ZCopy but directly acts on selected
shape. No copies remain. Additional options for void handling

Expanding a shape

od

—

Scaling a shape

s
L. ~ By

Shape Options

Mode:
Contract
(@ Expand
Offset: (0.500
Scale
Value: [1.500
Void
0dd Processin g -

When the shape boundary is
expanded, voids will be
contracted (and vice versa)

Shape Options

Mode:
() Contract
(") Expand
Offset.  (0.000
@ Scale
Value: [1.500
Yoids:
Scale voids v]

Yoids will be scaled also

FlowCAD

Options

Shape Options

Mode:
@ Contract
(") Expand
Offset: (0.000
Scale
Value: |1.000
Yoids:
Ignore voids v]
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Shape Utilities — Rounded Rectangular Shapes

» Useful when defining pad shapes
» Size can be specified exactly

« Reference point can be chosen by using negative values for width and height

Parameters

Shape width: 20.00

. . Shape height: - Options
Basic operation )
Corner radius:

Destination layer

Center to pick

Etch -

5.00
1.00
) D N Bottom -
Shape width: |2ll,[|l] Shape width: |*2lll]l]
Shape height  [5.00 Shape height [ -5.00
Parameters

- { Shape width:  |1.00
H . Shape width: 20.00 Shape width: 2000

Specify shape origin |

T e X Shape height: 1.00

Corner radius: 0.00

Shape width:  [20.00

Shape height  [5.00 | X Center to pick

Center to pick
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Shape Utilities — Advanced Boundary Edit

[ ] = Options z - x‘
Supports several modes —
— Stretching of shapes Licensed for o

FlowCAD . Internal Use Only
— Cutting of shapes

Stretch/Cut mode
(@ Stretch boundary

— Rounding off vertices

(7) Cut boundary

— Changing existing round off radius e it
— Modifying individual arc segments of a shape

Round Off mode
._:__. Round off vertex

® I I '.:_.' Change round off radius
All modes within one command Chenge round o e

Change arc mode
(") Mofify individual arc

— Including Oops support

« Additional features ContX I : Iu]nn .
CentY - ([1.000 +
— Can also edit voids (Flnd F||ter) Radius | - oo || «
— Supports single pick as well as window selection (several vertices) T
— Snap to grid, Trim to selection window | Display shape skeleton

— Display control (e.g. handle size)
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©
Shape Utilities — Advanced Boundary Edit

« Use model
1. Select the shape or void to be modified

Round Off mode

(@ Round off vert i
@ Round off vertex User window

-~

H (") Change round off radius
2. Select an action, e.g. Round off vertex e —

3. Pick a vertex or drag a window to select the vertices

4. Switch to other modes if necessary and continue

5. RMB > Done

i
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Shape Utilities — Advanced Boundary Edit

« Stretching of shapes
— Specify offset if accurate stretch distance is needed

User window Dynamic graphics Result

\
-

‘Allegro PCB Designer I E|

| Specity X and Y ofiset

0 Cancel

— Trim to selection window let’'s vou control stretch point oriain

User window - Rubberband Rubberband
Stretch{Cut mode Stretch/Cut mode
Q) Stretch boundary Q) Stretch boundary
Cut boundary Cut boundary
Snap to grid || Snap to grid
Trim to selection window [¥| Trim to selection window

©2024 FlowCAD | 133




®©
Shape Utilities — Advanced Boundary Edit

» Cutting of shapes
— Adjacent segments of selected vertices will be deleted

User window

nnnnnnnnnnnn

U /
iy

— Trim to selection window simply cuts at the window boundary

User window
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Shape Utilities — Advanced Boundary Edit

 Round off vertex

User window

oyl
& 2 : j
3]
] Round Off mode
@ Round off vertex
e round off radius
1.000
User window
Round Off mode
9 Round off vertex
Change round off radius
Radius 2.000
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Shape Utilities — Advanced Boundary Edit

» Change round off radius
— Let’s you change existing rounded off corners

User window
\

| ]M: o

Round off veriex

@ Change round off radiu:
4.000

— Can also restore oriainal vertices bv specifvina a radius of 0.0

User window

N

\ Round Off mode
Round off vertex
@ Change round off radius
Radius 0.000
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Shape Utilities — Advanced Boundary Edit

« Change arc mode

— Parameters of existing arcs can be changed in Options panel. End points of adjacent segments will be
adjusted automatically. Tuning possible by using +/- buttons

Pick arc

Change arc mode Change arc mode

(@) Mofify individual arc (@) Mofify individual arc

Centx (-30.000 [1.000 Centx [[17.000 |[ - |[1.000

CentY |[42.000 [1.000 CentY |[42.000 [:]|1_uuu

Radius |[3.220 [1.000 Radius | [5.220 E]|1_uuu
Initial arc parameters Enter new values
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Shape Utilities — Advanced Boundary Edit

» Other highlights
— Stretch / Cut on arc segments in conjunction with Trim option

User window ~

— Round Off with adjacent arc segments

»ﬁ User window
9]
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Shape Utilities — Priority

Interactive application to modify the priority of a dynamic shape

Use model
— Select shapes by subsequent picks
— Choose RMB > Complete selection to enter priority edit mode
— Use one of the options and select a shape to modify the priority
» Highest
* Increase one level
» Decrease one level
* Lowest

Priority numbers are displayed dynamically

Options

Change priority
(@ Highest
(") Increase one level
(7)) Decrease one level
() Lowest

Display control

Text block 2

[ | Compact view

Update dynamic shapes

© 2024 FlowCAD |

FlowCAD

139




FlowCAD

Shape Utilities — Check Status

» Utility to check and highlight island and dangling shapes ’
— Islands: 0 connections =
— Dangling shapes: Only 1 connection
* Such shapes can act as antennas and cause EMI issues
DLimitview
__Check shapes

Options

Options
Layer

N Top

(") 1sland shapes ‘

(@) Dangling shapes
Limit view

Check shapes
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Shield Generator

« Facilitates the generation of
shape and via pattern for
shielding purposes

Shield Creation

Mode 'Select Boundary v]
Width 500000 Height |50.0000

Shield Settings
Direction Inside

Offset 25400 ?
Net

* Includes shield rings along
board outline (e.g. for ESD
protection) as well as the
generation of shield boxes for
RF circuits

4

]
o
r
o

]

Create Shapes
Width 2.0000
Type
Layers

Specify

Croate Vias

Via Gap W
Center Offset W
Initial Offset  [0.0000
Padstack Via0_3C0_7C [

D Create Mask
Side

Misc

|| create Symbaol
2.540

| Snap Grid

[ ok | |
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Shield Generator

- Different modes for shield generation R — .
— Select Boundary s ‘-f |
— Draw Rectangle Szj:jgdjjf"*%lz‘g;hlge{g Offset
— Place Rectangle o e
— Derive from Line
« Shape parameters
— Direction, offset, width, layers, ...
* Via parameters
— Via gap, offset inside ring, initial offset, ...
0 25400
. . aguagn 0.0000
« Mask generation and cutting capabilities for solder mask : i o
and paste mask : Center path

 Ability to create groups or symbols
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FlowCAD

Shield Generator

 Derive from Line

— This mode allows you to use construction lines as template and derive shield structure. Useful if shield
box has partitions with arbitrary segmentations

Shield Creation
|M|:|de [DEliVE from Line vI |
Width [50.0000 | Height [50.0000 |

Shield Settings
Direction

Offset
Net

Create Shapes
Width
Type
Layers

Create Vias
Yia Gap
Center Offset (0.0000
Initial Offset  (0.0000
Padstack ‘Via[I_HC[I_?C

[] create Mask
Side
Misc
"] Create Symbal
[] Snap Grid

[ ok | [ aApply ] [ Help
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Shield Routing

Creates shield for critical signals in a semiautomatic way
— Through interactive routing including dynamic preview
— By selecting existing clines

Support for side and tandem shields including parameters
for gap and width and net name

Support for dynamic or static shapes as well
as route keepouts

Advanced parameters can be used to control layers
individually

Parameters stored in database for each shield structure
separately

— Existing shields can be updated at any time without reentering
information

Shielding parameters
(@ Default

[¥] Tandem shield

Width (4.0000
Gap NA -

Side shield

Width (3.0000
Gap 1.0000 ~

Style ’Dynamic Shape v]

Net [GND B

[¥] woid all pads in keepout

?
["]woid static shapes

Mode
() Add connect

. .Tl:lp -

Line lock |Line | 45 -

1.0000 Min ~
Line width ||0.2500

@) Select clines
(U) Update shield
() Delete shield
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® FlowCAD
Shield Routing

» Default shield parameters

["] Tandem shield

— For regular applications N

Side shield

— Side shielding (width and gap) e

— Tandem shielding (width) on adjacent layers only N ——

‘:'Advanced
—_ Shape Style and net name [V0|da"pﬂd5|nkeep0u‘ ]
Yoid static shapes !

« Advanced parameters e

— Can be used to define parameters for several
layers individually

.
— Export / Import settlngs for :
2 |
N
reuse purposes - S ETT—
5 & L4 Dynamic Shape - |6.000 NA
b O L5 Dynamic Shape - |2.000 NA
7 O BOTTOM Dynamic Shape ~|2.000 NA
8 m] DERMASK_BOTTONStatic Shape
<[]
Via pattern
Name Padstack(s) Parameter:
[[Add | Ring offs: 1.0000
Via via gap 1.0000
Up | Initial offset 0.0000
Down | Vi K affset
Alignm Contour - --7
-Add -.EE. A -
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Shield Routing

* Routing shields interactively

J1 o

Jz

/

Dynamic preview while routing with cursor

J1

Final structure once snapping to pin or via

Mode
(@ Add connect

D .Tl:lp

Line lock -Line -
Miter 1.0000
Line width |0.2500

(T)Select clines

ii 4

(") Update shield
(") Delete shield

FlowCAD
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Shield Routing

» Updating existing shield structures due to routing modifications
— Seamless update since parameters are stored in the database for each shield structure

)4

Add connect
. [ RE
Line lock Line = 45 -
Miter 1.000 Min =
Line width 0250

Select clines
@ Update shield
Delete shield
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Shield Routing

« Creating combined shields for several contiguous clines
— Through Temp Group command

« Parameter probe
— Simply copy parameters from one structure to another

— Parameters will be extracted and can be applied
to other clines

FlowCAD

© 2024 FlowCAD |

148




®©
Shield Routing

* Via pattern generation
— Use Advanced Parameters form to specify
— Multiple rings can be specified

— Settings which apply to padstacks, offsets, Via via gap
alignment, angles, etc. >

Side shielding Global
Create side shield Dynamic Shape ¥
Netname |GND
Width |3.0000 Gap 1.0000 -
2 D Enable DRC Include same net [z}

Tandem shielding

Enable Layer Style Width Gap |
1 a SOLDERMASK_TOP Static Shape 2.000 NA -
2 a TOP Dynamic Shape - |2.000 NA M E
3 [m] L2 Dynamic Shape ~|2.000 NA =
- 4 ] L3 Dynamic Shape - |2.000 NA
RI ng offset 5 a L4 Dynamic Shape ~ |2.000 NA
6 a L5 Dynamic Shape - |2.000 NA
7 O BOTTOM Dynamic Shape - |2.000 NA -
<y
Via patt
Name Padstack(s) Parameters
Via_Tht Add Ring offset l\z,unuu
Viaviagap  [1.2700
Uo | Initial offset 0.0000 (2]
Down Via stack offset E]
Alignment Contour -
(Add ) ° | %
Angle 90.000

[ Save settings ] [ Load settings l [ Help
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Shield Routing

« Advanced via pattern settings
— Multiple padstacks (e.g. microvias)

— Parameter for main stitching gap and gaps within in the stack
— Staggering option

Via pattern Via pattern
Name Padstack(s) Parameters Name Padstack(s) Parameters
Yia Tt [LAdd | Ring offset 2.0000 Via L1 L2 Add | Ring offset 1.8000
Via_Tht Via via gap [2.5400 | Via_L3_L4 Via via gap 2.5000
Up | Initial offset 0.0000 Initial offset 0.0000 |
Down Yia stack offset ||0.65 Via stack offset |(0.5 0.6
Alignment Staggerboth  ~ ? : g Alignment Contour v ?
; [ Add
Angle ‘Bl].l]l]l] Angle 90.000 @
Via via gap
! 25
| >
i |
i i
i i
i i
i |
i i
i i
| |
I \ \
| i i
i h i
i h i
| h |
i i i
<« PP
¢+ 05 : 06

Via stack offset
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Shield Routing

* Microvia stacking within ring
Contour / Outwards

o

Parameters

P . R
o g2
B Parameters
Z . ] @ Ring offset 1.8000
o ) Ring offset 1.8000
) Via via gy 1.5000
3 a8 Via via ga 1.5000
D@ o, Initial offset 0.0000 o i
= Via stack offset [0.35

o Initial offset [ooooo E]

J @ Via stack offset [0.35

o e & Migument [ouwarse <] [

_ Angle T —

45 deg inwards

4
EEEER

Parameters Orientation ————py
Ring offset EC
Inwards e — _
Initial offset [pooo0
e g Via stack offset |0.35
P g .4 Ali Inwards v]
e Angle [45.000

)
o)
) Parameters
Ring offset 1.8000
® Via via gap 1.5000
Initial offset 0.0000
Via stack offset [0.35
/ Angle 90.000

EEEE]
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Silkscreen

» Powerful silkscreen utility

Parameters
Minimum line length

Min clearance

« Configuration

Undefined line width

Objects to silk e.g. lines and labels can be configured as scts

well as obstacles which require silk objects to be cut -

e.g. soldermask, keepout areas > cove [ Aton | [ ma
iguration -> Source

e Obstacle
ear all data
Result [T [B]

* Rules

Clearances and minimum segment length can be defined

° —|U40o —|U4lo
a0 O eaa»|0 o a
= |- o |- «
-_— 0_8_0 Olaae a
o— OI- — ooﬂ’— 1
-—0 | e p— o a
am| o aGD T o a
o a» o Cll- a
- oo-o-° o| = «
e |0 oD “amm | ﬂI-ol
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Silkscreen

- DRC

FlowCAD

Before generating silkscreen data, a DRC check can be performed, indicating all violations
helping users to identify problems and fix them before actual data is generated

,”; Allegro Constraint Manager (connected to Allegro PCB Designer 17.2) [demo] - [DRC / DRC / Mmmﬂg

Ide Sync on.

§ File Edit Objects Column View Analyze Audit Tools Window Help BEER
% 08| % kel BN R %RE e [E]E -
Worksheet Selector & X demnl
% Electrical . Values -
oA Physical Objects c Set | DRC Subcl ) E|
Lo ey Name Required Act
= Same Net Spacing * * * * *
e Assembly 2 demo
B Properties E  Silkscreen (467)
= T ] (0.856 66.350) Silkscreen All 0.100000 NONE
o & DRC (0.856 75.657) Silkscreen Al 0.100000 NONE
) (-0.866 59.250) Silkscreen All 0.100000 NONE
@ Electrical (-0.866 60.200) Silkscreen Al 0.100000 NONE
& Physical 4 Silkscreen Al 0.100000 NONE
1B Spacing (-0.866 79.200) Silkscreen Al 0.100000 NONE
1 Same Net Spacing (-0.866 50.100) Silkscreen Al 0.100000 NONE
) (:0.932 70.368) Silkscreen Al 0.100000 NONE
- Design (:0.939 82.721) Silkscreen Al 0.100000 NONE
B Assembly (-0.941 81.900) Silkscreen All 0.100000 NONE
B External (0966 77.400) Silkscreen Al 0.100000 NONE
B Design for fabrication 0.983 48.554) Silkscreen Al 0.100000 NONE
0.991 78.255 Silkscreen Al 0.100000 NONE
1,000 75.270) Silkscreen Al 0.100000 NONE
(-1.042 64.293) Silkscreen Al 0.100000 NONE
(1.231 70.767) Silkscreen Al 0.100000 NONE
(1550 35.964) Silkscreen Al 0.100000 NONE
(3.850 35.964) Silkscreen Al 0.100000 NONE
(-4.356 20.825) Silkscreen Al 0.100000 NONE
(4.673 31.671) Silkscreen All 0.100000 NONE
(5.000 31.635) Silkscreen Al 0.100000 NONE
(5.249 19.058) Silkscreen Al 0.100000 NONE
(5.288 17.900) Silkscreen Al 0.100000 NONE  ~
«| v |\External [« [ v

|

S
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Snap Generator

» Creates persistent markers for snapping operations :
in PCB Editor R .
. . O] |2 construction v|
— Reducing amount of travelling through context menus or
using shortcuts S
— Using Snap pick to — Persistent snap (Shape Center)
. . . Quantity _2
Length
then increases efficiency
« Basic markers
. e . . . Origin Step angle
— Origin, Center, Vertices, Midpoints Shape center |
— Intersections o cemer o
Segment Midpoints Shapes
« Advanced step markers E—v——
.. . Create Arc Step Markers
— Divide / Incremental path stepping Derive Path
Delete marker

— Angular stepping for arc segments

» Derive path from objects for further processing /
— E.g. pad boundary, slot holes Markers/
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FlowCAD

SVG Export

 Generates SVG data out of PCB Editor

« Export SVG from current drawing

« Export SVGs for a complete footprint library including
HTM report generation =

V! Non-vectorized text Center labels [2

* Profile support b

— Content (layers) and styles (e.g. colors, opacity, non-vectorized
texts, etc.) can be specified using predefined profiles
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SVG Export

« Example for HTML library report

General
(") Current drawing

(@) Library

|C:\Cadence\symbnls
Generate HTML report

Export directory

=]

["] Portable (Standalone)

[ /SYGExport

Options

Profile symbol

7]

Non-vectorized text

Preserve zoom level

Center labels

Apply

[ PCB Editor SVG Library £ x

C' | @ file:///D:/SVGExport/symbols html

FlowCAD

cadence

Symbol Library Report

smb_90

Type PACKAGE

Units MM, 4

Dimensions 6.8 x 13.8 (Assembly)
6.6 x 13.6 (Place_Bound)
6.8 x 13.8 (Silkscreen)

Height 9.0

ConnPinCnt 5

ConnPads  TH1_2C1_8C
TH1_7C2_3C

MechPinCnt 0

MechPads  NA

so014_1_27x4_90

Type PACKAGE

Units MM, 4

Dimensions 4.2 x 9.005 (Assembly)
7.4 x 9.305 (Place_Bound)
7.6 x 9.505 (Silkscreen)

Height 1.75

ConnPinCnt 14

ConnPads  SMD2_0X0_60

MechPinCnt 0

MechPads  NA

s020_1_27x9_30
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Synchronize Testprep

« Automates the testpoint assignment in PCB Editor when 54 synchronize Tesprep 100 (02012 NN ecnii- i
dummy testpoint symbols (one-pin components with -
Refdes TP*) have been used in the schematic © Defaul © Forcs

« Generates testpoint on corresponding pin in PCB E&Eﬂ;“&i?:.’,?n‘:‘i!mﬁ!’n“l‘hi‘s:tsﬁi:;.:'_"c‘i?i’em

P P ap

Testprep settings won't be changed

« Post processing can then be done using PCB Editor
Testprep functionality

ok | | Run ] | Help

TP3 TP11

U19

[ re R7 [ ra [ re
| 1 il 158R L =101 | R
ACT574 [ - . - = ]
8 &l — T ommmniN
o2 9 TP23
5

TP46

"/ CrR1 . \/CR2 » \/CR3 - '/ CR4

Q3 |18
Q4 |15
Q5 [ 14

g% —12

23 gelvooswen
L]
O 00ooDoOoOg
mr —oaERRN=0
oy
o

|
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Variant 3D

» Application that supports 3D variants 22 Variant 30 View
. | Name Variant Pat
- Based On data from Var|antS|St HDESlGN CORE ~ | D:/Demo/Variant3D/variants.|st

— Single boards w

— Regular panels
— Multi board panels

Close Launch 3D... Help

SMT_ONLY
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Variant 3D

* Multi board panels

| MName I Variant I

Path (variants.lst)

1| AMPLIFIER V2 D:/Demo/NVariant3D/AMP _variants.|st
2| SENSOR V3 - | D:/Demao/Variant30/SEM_variants.lst
CORE
V1
V2

Close Launch 3D... Help
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Variant Assembly

* Gives customers even more flexibility when creating variant assembly views

* Features
— Automatic generation of all assembly variant views in one step

— Customizable label content, e.g. Refdes, Value, Part. Number with the ability to annotate two labels per
component

— Customizable component outline, e.g. Assembly, Place _Bound, Silkscreen, ...
— Customizable style for DNI components, e.g. remove all or draw a thick cross through the label, ...

— Customizable style for Alternate components by using label prefix / suffix, changing colors or hatching
component outline

— Supports rule based coloring of objects, e.g. all SMT in green
— Automatic mirroring of bottom view for better readability
— Settings stored in database
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Variant Assembly

User interface

FlowCAD

;‘? Variant Assembly

= 52

General ‘ Drawing Options I Group Color IAdvanced |

‘ General | Drawing Options Group Color |Advanced |

Generate Assembly Yiew for

Variant  |ASIA i

File D:/{demao/variants Ist

DNI Parts
| Modify Style Remaove All

Modity color [l

Remove second label

Alternate Parts
[[|Modify Labels  Prefix | | Suffx|

Modify Color [ |

Modify Graphics |Hatch Shape

OK ] [ Generate ] l Cancel I [ Save to I [ Load from ]l Help

Component Labels

Component Outline

Property [Refdes

'] Annotate Place_Bound -

Text attr [Refdes - Assembly

Annotate second label

Property [Vﬂlue

-
] [T use fixed outline width 0200
] DNI Cross line width 0.200
-

Text attr [Vﬂlue - Assembly

'] DNI Cross scale 1.000

["] Create separate view

["] Attach objects to symbol instance

[ Inherit atiributes from existing labels

Hatch shape line width 0.100
Hatch shape spacing 1.000

[ ok | | Generste | | cancel | | Saveto | | Loadfrom | | Help |

3? Variant Assembly

[= x

‘ General I Drawing Options ‘ Group Color ‘Advanced |

Property

General | Drawing Options | Group Color | Advanced

Value Color

1 ||REFDES

[~ [usun

2 |[JEDEC_TYPE

| - [Fo603~*0805*

<[]

Enable group color

["]wariant color wins over group color

oKk | [ Generate | [ cancel | [ Saveto | [ Loadfrom | [ Help

Bottom View

Space (10.000

Misc
Update custom variables
"] Copy labels to variant view
"] Full clean before update
[ Write view files (* color)

Additional layers

Include additional layers to variant view

[ ok | [ cenerate | | cancel | | saveto | | Loadfrom | | Help |
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Variant Assembly

Customizable label content to be displayed (default is Refdes)

Component Labels [ < o,
o 150 O1UF S -
roperty [Refdes A S -
Refdes ™ O
Text attr Value — =
Part_Number 1
| Annotate se Tglerance ds50unk é
Property  Value = =S 50UHF
Textattr  VALUE/ASSEMBLY - 150 o

Create separate view

DG419

150 C0O1UF

e.g. VALUE property

|| Attach objects to symbol instance

| Inherit attributes from existing labels

Customizable component outline to be displayed (default is Assembly)

Component Outline
~—
—~ e |52 X[ ll
[ ]Use fixed oul Place_Bound

Silkscreen

Display
DNI Cross line ¥ pFA_Bound C64
o
DNI Cross scale & < U 1 3 T
Hatch shape line width 0.100

Hatch shape spacing 1.000

EREEE

Assembly outline Placebound outline
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Variant Assembly

Available styles for DNI parts

Style “Remove All” Style “Remove Label”
\ U4 \ U6 U4 U6
U1 Ul
Us DNI Parts Us
v Modify Style  [Remove All |
Remove All

[ Modify Color Remove Label
Cross Label
F Cross Graphics

Style “Cross Graphics” Style “Cross Label”

U4 U6 U4 U6
e || e N by

Ut i | Ul et
s || Us NE
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Module: Variant Assembly

Available styles for alternate parts
Style “Modify Labels”

o~ ~ g— — —
S22zl 2| | 2l2als
~ = = v r~ ~ ~ ~  ©
Alternate Parts © — = O o bl | el
[ Modify Labels  Prefix [ Suffix[] =
[R750]
[+ Modify Color ; :_: u“':
~ - ~
v Modify Graphics |Hatch Shape v | 1= = U750
<
=
= [C763) 2
L o
Style “Modify Colors” Style “Modify Graphics”

/)

-]

C7156
R752
R7517

R751
€758
€750

R753

C1517

D750

C156

I
R757
R751
€750
)
& s
D750

R754
R755
R756

R754
R755
R756

U750 U750

C764 =3
(8]
<D

\-.l

R758

C763

R758
\§§;E

on
C764
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Module: Variant Assembly

Rule based coloring of components

[S XTI

, ;‘3 Variant Assembly =1
| General | Drawing Options | Group Color |Advanced |
Ul3 TEL &

Ur1sjuie

Property | Yalue

U12 REFDES - Jus:ut
JEDEC_TYPE - |*0603**0805*
U 1 7 - - _
Lse CEp 58RIl
P e
-
E r— <[]
- -
E U 5 —_— Enable group color [~ | wariant color wins over group color
", [ OK ] I Generate ] I Cancel ] I Save to ] I Load from ] I Help

» Color rules can be linked to individual properties
» Several match pattern per rule

* Wildcard support
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Variant Assembly

Automatic mirroring of bottom view e.g. side by side to top view

Subclass <var_name>_TOP

JX BHE E\ Right | | e E L

/__ & /N i -
01 B s BB

Bottom View = .
o ol 1D 219 B K
ode irror to top e X B
Side G B E @ ¥ o= @ m @
B El B E El
=1 O
Space (10.000 g B g - B
o UdS X e |®
B 0 Jﬂ /| B
B B~ ) § g
g m lmlaul T e ‘n@nﬂneu E [ @ Em
E E e = |
RE e I -
— ~a !
Top P / Bottom
| ‘ Space ‘
S A s -
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Variant BOM

* Creates various reports (BOM) from layout database taking variant information
into account

— Generates reports (e.g. pick & place) data for a variant
— Can be used for reports on core design also

« Configurable content
— Any database attribute
— Ability to distinguish between common and variant parts
— Exclude BOM non-relevant parts (e.g. dummy testpoints)
— Header information, order of columns, column width
— Hierarchical sorting up to three levels
— Option to split output files
— Settings stored in database, export and import capabilities

* Output format
— HTML, ASCII, CSV
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Variant BOM

User Interface

General | Part Specification | Advanced |

Content Report Format

Variant name ASILA A Text Show Report
o 7 S
Report name CSV Show Report

All Variants

dis — Part Specification
Output directory  EUROPE HTML Show Report p Advanced

USA Nr Parameter Type Acc. | Width Name |
Header Setup Variant Options
1|ROWNUM - |Integer 0 -1 POS i ‘
Insert column names Report Alternates 3|DEVICE_TYPE - | String 0 -1 DEVICE
[ Report DNI 4% - |Float 2 -1 SYM_X General | Pat Specification | Advanced ‘
s5[Y - |Float 2 1 SYM_Y Miscellaneous Sort Order
6|ROTATION ~ |Float 2 -1 ROTATION
Control Files 7 IMIRROR ~|String 0 3 WMIRROR Undef value Mirror Level 1 A
Variants File |D:;demofvariams.|st 8|MOUNT_TYPE ~ |String 0 -1 MOUNTING [d - l [ ] [[] Separate by newline
. - . Decimal point [do * | Units |mm -
9|YARTYPE String 0 1 YTYPE P [ Split output files
External Header |
Text report T e
o Level 2
Extension |bom Column separator
« ] b Separate by newline

[ 0K ] ’ Generate ] i Cancel ] i Save to ] [ Load from CSV report Split output files

Separator |

Transformation

Exclude parts by BOM_IGNORE - Value (TP

Component location

Use transformation rules -.@.- Symbol origin

"] JEDEC_TYPE rotation offset (") Symbol center

[ ok | [ Geneate | [ cancel | [ saveto | [ Loadtom

[ ok | [ Generate | | cancel | | Savetoe | [ Loadfrom | [ Help |
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Variant BOM

Report Formats

CSV

!l] File: Di/floware_demojvariant_assembly_bom/worklib/root/physical/master.csv ‘ E@g
File Close Help
POS:REF DEVICE:SYH_X:5YH_Y ROTATION: HIRROR:HOUHTIHG:VIYPE -
1:C1:CAP 805-120PF550V¥805:114 .94:108.33:90_00;HO:5HT;BASE
2:C2:CAP 805-120PF550V805:88.01:121.03:90_00;HO;5HT; BASE
3:C3:CAP 805-120PF550V805:88.01:117 _48:90_00;HO:5HT:BASE
Text 4:C4:CAP 805-120PF550V805:88 _01:113.16:90.00;:H0;:SHT: BASE
5:C5:CAP 805-120PF550V805:88 _01:104.01:90.00;:H0O:SHT: BASE =
6-C6-CAD 806 120PFLCOYANL-82 01-108.58:90.00:HO:SHT : BASE
0 File: D:jﬂoware_demo,-’variant_assembly_bom,lworldib,'roo‘t,v‘physical,’masler.bom‘ \ @M 124 59:0.00;HO;5HT : BASE
" ;120.78:90.00;:HO;5HT : BASE
File Close Help 0116 .46:90_00;:NO:SHT;: BASE
[ N 94;112.40;90_DU;NO;SHT;BASE
POS | REF | DEVICE | SYH. X | SYH_ Y | ROTATION | HIRROR | MOUNTING | ¥TYPE 94:103.76:90.00:HO;SHT: BASE
58:124 56:0_00;:HO:5HT:BASE
1|8 g e e g fmr [ mer ([e:se sd-o.0i:x0saTease
2 - . : i : d i d
3 | C3 | CAP_805-120PF550Y805 88.01 117.48 | 90.00 HO SHT BASE = gé?gésgéqﬁugﬁygbgg;f{agggﬁz
ERE s R A S B R AR R
HTML 6 | Cb | CAP_805-120PF550¥805 88 01 108.58 | 90.00 HO SHT BASE 79:123.06:0.00;HO:SHT:BASE
7 | C7 | CAP_805-120PF550Y805 103.51 | 124.59 | 0.00 HO SHT BASE | ||63:93.60:90.00:H0;SHT: BASE
- = - - . =) 114.94 | 120.78 | 90.00 HO SHT BASE 5:[124.59:0.00;H0; SHT: BASE
File: Di/floware_demay/variant_assembly_bom/worklib/root/physical/master.html \ L= 114.94 116 .46 90.00 HO SHT BASE 2:124 59:0.00;:H0;SHT; BASE
=S 114.94 | 112.40 | 90.00 HO SHT BASE 1:113.16:270.00;YES;SHT BASE
“ X & 2 searcn: [ Matchward [ Maich case 114.94 | 103.76 | 90.00 N0 SHT BASE 11108 582270 00 YES:SHT: BASE
109.58 | 124.56 | 0.00 HO SHT BASE . . . . .
- o8 38" [ sa es" 1 0 00 o oHT BacE 2:124.59:180 .00 YES:SHT:BASE
POS REF DEVICE SYM_X SYM_Y ROTATION MIRROR MOUNTING VTYPE . 103'76 | 98.68 | 0.00 HO SHT PASE 8.98.60:100 00 7ES; GHT: BASE
1[Gl AP B05-120PFS50VG05 |11494 10833 /9000  |NO  |SMT |BASE I toao | ssica | o000 Mo | oer  fmaee [eii124.9:100.00 7Eo: SHT. PASE
2 |C2 CAP_805-120PF550V805 (88.01 (121.03 |90.00 NO SMT BASE 127 63 | 93.60 1 90.00 o SHT BaSE 94:120.78:270.00;YES:SHT . BASE
= aa-as j24.53 | 8.0 L o paSE 94:116_46:270.00;YES:SHT: BASE
3 |C3 |CAP_805-120PF550V805 (88.01 [117.48 90.00 NO SMT BASE 2302 112459 1 000 LA o pasE 943112401270 .00 YES:SHT ' BASE
8801 108.58 | 270 00 YES SHT BASE 94:108.33:270.00: YES: SHT : BASE
4 C4 |CAP_805-120PF550v805 (88.01 [113.16 |90.00 NO SMT BASE 98 42 1724.59 180.00 YES SHT BASE 5:124.59:180.00;YES:SHT: BASE
5 |C5 |CAP_805-120PF550V805 |88.01 |104.01|90.00 NO SMT BASE oo 0 [ seteet | 000 | e ST BaACE 050 60 180 00 TR GHT BASE i
6 |C6 |CAP 805-120PF550V805 |88.01 |108.58 |90.00 NO SMT BASE 109:86 | 12408 | 1a0.00 | vea ST BASE
7 C7 |CAP_805-120PF550V805 |103.51 |[124 59 |0.00 NO SMT BASE Hi:gi ifgiig g;g:gg ;Eg gg; gig%
114°94 | 112 40 | 270.00 YES SHT BASE
8 C8 |CAP_805-120PF550v805 |114.94 (120.78 |90.00 NO SMT BASE 114.94 | 108.33 | 270.00 YES SHT BASE
93.85 124.59 | 180.00 YES SHT BASE i
9 C9 |CAP_805-120PF550v805 |114.94 |116.46 |90.00 NO SMT BASE |
10 |C10 CAP_805-120PF550v805 (114.94 |112.40 [90.00 NO SMT BASE
11 |C11 CAP_805-120PF550V805 (114 .94 |103.76 |90.00 NO SMT BASE
12 |C12 CAP_805-120PF550v805 [109.58 [124.56 [0.00 NO SMT BASE
13 |C13 CAP_805-120PF550v805 |95.38 |98.68 |0.00 NO SMT BASE
14 |C14 CAP_805-120PF550v805 (99.70 |98.68 |0.00 NO SMT BASE
15 |C15 [CAP_805-120PF550v805 (103.76 |98.68 |0.00 NO SMT BASE
16 |C16 CAP_805-120PF550v805 [108.08 |98.68 [0.00 NO SMT BASE
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Variant BOM

* Hierarchical sorting ) -

Sornt Order

Separate by newline

— Up to three levels 1 Split output files
— Options to add newline for level 1 and level 2 Level 2 [MIRROR -
[ ] Separate by newline
— Options to split output files for level 1 and level 2 ] Spit autput files
Level 3 |REFDES v
{Z8 vARL 4.bom (D:\vari_demo\mfg) - GVIM D )
[Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe |
QERE 2@ L Ud BARRB HHA TP 7 2
b b bl b b b b b b b b b b b b b b b bl b b b b bl b b b b bk kb b bk b b b bk b b b kb b b bk b iy
POS | REFDES | DEVICE | UTYPE | MIRROR | X Iy | ROT
+++++++ bR AR AR AR R AR AR AR AR R AR AR AR AR
11 | CAPACITOR_EL-10UF,26%,16,4MM | BASE | NO | -127.000 | 317.500 | ©.000
2 1c2 | CAPACITOR_EL-10UF,20%,16,4HM | BASE | NO | -119.380 | 317.500 | 0.600
3 | C3 | CAPACITOR_EL-10QUF,20%,16,4HM | BASE I NO Ir\ I =111.76@ | 317.500 | O.000
4 | UR3 | MB25232B_SOT23-BASE | BASE | NO_\ | -101.680 | 317.500 | ©.600
<] I UR1 | MBZ25232B_50T23-BRASE | BASE I YES ‘\I =1e1.608 | 325.120 | 0.000
1] | UR2 | MB25232B_S0T23-BASE | BASE | YES \{ -181.608 | 309.880 | 0.000
T I URH @IBZ5Z323_SUTZ3—BRSE @ | BASE I YES 1" -181.600 | 335.280 | 0.000
g I R1 / RESISTOR-22,1/2M,5% \ ““\\ | CHANGE | MO 1 =109.220 | 307.340 | 0.000
i) | RY4 | RESISTOR-56,1/2W, 5% | CHANGE | MO | =189.220 | 299.720 | 0.000
10 | R6_/ | RESISTOR-116,1/2W,5% | | CHANGE | NO | -101.608 | 382.260 | 0.060
11 | R2 | RESISTOR-33,1/2W,5% I\'-. | CHANGE | YES | =189.220 | 335.280 | 0.000
12 | R3 | RESISTOR-47,1/2W,5% ..". | CHANGE | YES | -18%.228 | 325.120 | B6.0688
12 | RS | RESISTOR-68,1/2W,5% | CHANGE | YES | =111.76@ | 330.200 | ©.008
woer | MBT2222A_SOT223H-BASE YIONT 1 NO | -121.920 | 302.895 | ©.000
15 | N | JACK_4_TYPE1-4PIN | DNI | YES | -122.492 | 336.804 | 0.008
F 21.,8-1 Alles
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Variant BOM

 Transformation rules

— Sometimes users need to transform x, y and rotation due to
Pick & Place requirements from manufactory

— E.g. always subtract 360 from angles given by PCB Editor for Footprnt location
components on BOTTOM side XY at (© Symbol origin () Symbol center

— Formulas can be specified for TOP and BOTTOM separately i Trensformcv:anale
— Unit specifiers such as MM, MILS etc. are supported

;‘1 Variant BOM

Bottom side

X=  [(100 MM)-x

Y-y

Rot = |r|:|t Rot = |3BI] - mﬂ

Info
Note: VYariant BOM always subtracts multiple of 360 for angles equal or
greater than 360 degrees

Note: You may also use unit specifiers in your formulas, possible
values are um, mm, mil. inch and cm.

| cancel |
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Z-DRC

« Checks clearances along the Z-axis

Clearance

« Useful for applications which have
to meet safety and explosion requirements

« QObjects to be checked can be specified on
net or netclass basis in any combination o ougat]

Spacing value Group A [Class/Nets] Group B [Classf{Nets]

 Spacing value can be specified manually or AL CuASS m | | laaacs

. - @ Fix 3000 ANALOG_SPACE ,SESA:_O(;_SPACE
derived from DRC system (Constraint - e

Manager) _

Layer distance calculation

() Include all Cu layers

(@) Exclude external Cu

« Graphical DRC: Markers & Overlapping

All dielectric thicknesses
within current ZDRC layer

» Cross probing and filter capabilities s B

current ZDRC layer pair TopP

End |[BOTTOM v End BOTTOM

| ZDRCUpdate > | [ Clear All ]
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Z-DRC

« The negative margins (amount of overlapping)
can be displayed once a DRC has been
selected in the Output tab

1] (5371.247 2422.238) | N12¥ <> P24V | 151 <> 1S2 | L-L | req: 13.000000

2| (5339.376 2700.0) | N12V <> P24V | VCC <> BOTTOM | LV | req: 13.000000
3| (5338.876 2700.0) | N12V < P24V | VCC <> 1S2 | L-V | req: 13.000000

4| (5338.876 2700.0) | N12V <> P24V [ IS1 <> IS2 | L-V | req: 13.000000

5] (5851.501 3132.001) | N12V <> P24V | 12 <> 1S1 | L-L | req: 13.000000

6| (5944.0 3199.6) | N12V <> P24V | 1S2 <> IS1 | L-L | req: 13.000000

71 (6174.376 3375.0) | N12¥ <> P12V | BOTTOM <> VCC | L-P | req: 13.000000

DRC Filter DRC Visit
Layer: [ALL Vl Zoom (25 = o
Type: [ALL Vl Limit layers

Repors

l DRC Errors

DRC Visit DRC Visit ) .
Zoom (25 %)% Zoom [25 %)% 3 |‘ Display overlap l Layer distances
Limit layers - Limit layers
[ ] Display overlap Display overlap

| ZDRC Update -> | Clear All

o, U
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FloWare Modules
Schematic Entry

OrCAD X Capture / Allegro X Design Entry CIS
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FloWare Modules Schematic Entry

* Flat Net Utilities

« Smart Aliases

«  Split Wire

« Testpoint Check

« Tortoise SVN Integration
« Update Titleblock
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Flat Net Utilities

« TCL applications with features to report and display the complete physical net (flat net)
over all pages

* Very useful for review purposes when working with hierarchical designs
» Fully integrated into standard operations (e.g. select)

 Features

— Report the physical net name in the command window while selecting
wires in the canvas

— Display the physical net name in tooltip
— RMB > Highlight / De-highlight physical net over the full hierarchy
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Flat Net Utilities

Physical net name report

[ Start Page ][EQFLOWCAD.HT@ Analog L. (B Top_Level

1 e |
¥- DB[0..13]
<~ CS
el RD B
<~ FLO
<~ L1
> 1RQ2
|« D} i | b
» Capture> =
Capture>
Capture>
Capture>
Capture>
Capture>
Capture>
Capture>

., Capture>
g Capture> Phyiscal net(s) of selected wire(s) AD IRQZ

5
E

1

8 | 11 | »
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Flat Net Utilities

Tooltip reporting physical net name

b DBI[0..13]

<@ CS
<@ RD
< FLO
< L1
- RQ2

’ [fAnalog Input/IRQ2 Name: IRQZ2 ] -- Physical Net: AD_IRQ2 ]

U
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Flat Net Utilities

« Highlight / De-highlight physical net on all pages / hierarchies

Top level design
EE e S )|

—USB F

Hameorn”

Analog Input

it Mirror Horizontally
Mirror Vertically
Mirror Both
Rotate

n

Video In AD Converter USB 3

Edit Properties...
Select Entire Net

=
5
o

T 4 x
a4 =

s &3 °

s 566 o

Edit Wire Properties X100
Edit Net Properties FPC12 v
Connect to Bus 1 A el £
q 2 | fadfai A1
SI Analysis 4 <l alal 2|8
3 Do 3|7 A
o] o gl als| 515 B8
Ascend Hierarchy 5 D2 25V
Selection Filter Ctrl+1 6 03 A
= Fisheye view I D4 ‘
8 SDA L] e — - — L
ZoomIn 1 g ScL
Zoom Out o] 10 FST
L e Analog subblock
A 12
startpage |[EEIFLOWCAD. | B Analog In*[§] Top_Level
- B T T T
o100 | c102 Find - =) S o
10u 100n ) eyl H =
;] —— ToolTip 7 =%
| W Cut Ctrl+X o * b
v 5 e
@] Copy Cirl+C os .
Delete Del LA w b2 Ly om g
c101 | c103 ) 5
1ou | 1000 Signals T 1 g
== Mo Edit PSpice Component Shift+N e |2 st sep
Edit Source Component Shift+] sa - o
=z a = N
Highlight Physical Net 288 8 :';
DeHighlight Physical Net ) I b
BTy - Ground Star Point =
¢“ "™ __|Pin71toPin27
ooND
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Smart Aliases

« TCL application with smart editing and highlight capabilities when working with user defined
signal names (aliases)

* Features
— Dynamic highlighting of unnamed wires
— Dynamic highlighting of wires with multiple different signal names
— Smart rename when editing a signal name

Window Help
:: N Export PDF | - & v

| Smart Aliases | Enable
Update Title Block Disable
Testpoint Check
SVN Tortoise...

Qverview
C183
R183 N T
18k
16V
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Smart Aliases

« Dynamic Highlight

Different signal names on same “wire’

OUT_SIG .T. —
DGND
El
s U024
T4AHC24E
W W 2
& ﬂ ) AD
mk
— a2
ritz | |risz s
Uios 1.2 1.2 T M
aD7eE2 s
a8
Uout1 a £
e E:? 1 :
N 1
E'E; 2 | OF
DEs | -
[
L U103a
2 pes TaaHC24E
Va1 a7 [ o
B 2
DBg ks
Das a1
) N 3
——————————¥ 81 DEID [ a2
H 3
DB — T e
NC_DBIZ [—= = 2
C DB 5
s NC_DE13 < :n
R Y PP 5
21 B
cs 4 AT
17 2z / 1
VEZ RD = DR
: /
CONVET
-
2 / DEND
BUSY
L Uoutz /
— o™
oo =) o
ZZ o Z AL
oo o @
I F & ‘

Wire without signal names
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Smart Aliases

FlowCAD

 Smart Rename: Keeps signal names in sync even if signal names have been assigned at

multiple locations

e.g. Rename MY_OUT to OUT1

MY_OUT

Cc183

MY_OUT

)

Conflict | Rename

MY_OUT|

ouT1

+15V

Edit Net Alias /

Alias: /

oum
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Smart Aliases

FlowCAD

 Smart Rename: Even helps resolving conflicts when different signals names were present

e.g. Rename MY_OUT to OUT1

OUT SIG

C183
in

MY OUT

)

QuT1

Conflict

Rename

OUT_SIG

Cancel

Edit Net Alias /
Alias: /

oum

C183

ouT1
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© FlowCAD

Split Wire

* Provides automatic wire split when components (e.g. resistors) are placed / dropped on wires

* Enable / Disable through context menu

Assign Power Pins Component attached
Place Database Part ~ Z
ace Database Pa R182 to cursor

Selection Filter Ctrl+I I:'_ _D

= Fisheye view 1 0
Zoom In I
Zoom Qut 0 ADO >

Go To..

Find

ToolTip

B paste Cirl+V

| Mare... Edit PSpice Component Shift+N
Edit Source Component Shift+]
Enable Smart Aliases
Disable Smart Aliases R182
Highlight Physical Net EEE—
DeHighlight Physical Net ADO >
Enable Wire Split ] 10
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FlowCAD

Testpoint Check

» Check testpoint coverage for whole design . |

. . G Export PDF -
« Based on user-defined testpoint components Smart Aliases »

| Testpoint Check |

(e.g. One-pin components TP*) Update Titleblock

SVN Tortoise...
. . . Qverview
« Configurable search criteria
jﬂwﬁtpcheck.bcl— Editor |EM‘
— Reference f— TP* Datei Bearbeiten Format Ansicht ?
Testpoint Check Report ;
— Value = Testpoint N
Date: April 02 10:51:56 2015
o Stat t
a us repor Testpoint identifier:
Property: Reference Value: TP*
Untested nets: 4
+15V
-15v
0.75VREF
0.75VTT
i N 0.9VREF
mtag.tcl+(C:\Cadence\SPBﬁlﬁ.ﬁ\...\capF\Dware\oonﬁg\tpcheck]—GV'IM | _I_I—‘:' =l % | 0.9VTT
Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe Testot N 382
= estet nets:
AQEDE | o |i @ RRRILSA THAl? R DBO TP10
set ::fluTpCheck::testpointTag {} = DB1 TP23
DB10 TP47
|# lappend ::flwTpCheck::testpointTag [list "Ualue” "Testpoint™ ] e DB11 TPS8
@append 1 :FlwTpCheck: : testpointTag [list "Reference” "TPx" 1 Tt
N Il GND TP30, TE31, TP345
4.1 Alles o
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Tortoise SVN Integration

« Features —
— Import a project to a SVN directory mgy Deeor - a4 '
— Committing your project to the server = ik
— Load the latest project version from the server STty | '
~ View the log-file W _ m o Lo
— Checkout a directory / 1o
— Lock / unlock a project TortoiseSVN Interface
o Compare o onIy with CIS license Licenszzpf:ri:g;tuazut.b:«?;chweiz
— Each command is directly available in Capture ESELMT';
— This module always use your entire project directory IMFORT
CHECKOUT
* Prerequisites HE:”;;Dﬂ'ZEH
— Tortoise SVN (Open Source) Lock
— SVN Server (Open Source) —
HELP
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FlowCAD

Tortoise SVN Integration

Use model: Creating a new project

Developer 1 Developer 1 Developer 2
: Stored on your
New Project personal drive

Checkout*

Checkout*

_ Stored on the
Repository SVN Server

* Commands launched from the Capture TortoiseSVN interface
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© FlowCAD

Tortoise SVN Integration

Use model: During the daily use

Stored on the

Repository SVN Server

Commit* Update*
'Ate* Comm\

Developer 1 Developer 2

Stored on your
personal drive

* Commands launched from the Capture TortoiseSVN interface
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Tortoise SVN Integration

 When committing a project, you can add messages which will be stored on your server,

for example:

TortoiseSVN Interface = = commit - e |-
Copyright FlowCaD Commit to:
https://flowcad-gyspbft:8443/zvn/Sandbox/DemoMonday
Licenzed for: FlowCAD S chweiz e
COMMIT > [ Recent messages l
IFDATE
IMFORT
CHECKOUT
SHOW LOG
REFO-BEROWSER Changes made (double-dick on file for diff):
Lack Path Extension Textstatus Property status Lock
& |DEMO1.D5N .DSM modified  normal
LUMLCOE || pEMO 1.0 .opj modified
| |DEMO1_0.DEK DEK modified normal
COMPARE [T 1) oifr NOn-vers. ..
[[] |®| scHEMATICL ... .OLB non-vers...
HELP
3 files selected, 5 files total

Show unversioned files
] 5elect [ deselect al
Show externals from different repositories

Keep locks
Keep changelists
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FlowCAD

Tortoise SVN Integration

* View the log messages on your project history

# Log Messages - TESTCDNLIYVE.DSN = |EI|1|
3
From: |06.05.2011 j To: |06.05.2011 j I”‘i Messages, authors and paths
Revision | Actions Author | Date Message
3 13:47:58, Freitag, 6. Mai 2011  Modified C3!
54 gl Marco  13:45:27, Freitag, 6. Mai 2011 #dded R3! TortoiseSVM Interface =]
53 5] Marco 13:36:47, Freitag, 6, Mai 2011
52 4 Marco 13:34:45, Freitag, 6. Mai 2011 v 2
51 .i.'l Marco 13:30:42, Freitag, 6, Mai 2011 o EDI:'-I’I"ght FlowCAD
For complete history deselect 'Stop on copy/rename’ Licenzed for: FlowCAD S chweiz
COMMIT
Modified 031 UPDATE
IMPORT
CHECEDOUT
SHOW LOG
Action | Path | Copy from path | Revision | i
Modified  JCONLIVE[TESTCDNLIVE DS - REFOD-EROWSER
Modified  COMLIVE/TESTCDMLIVE . opi s
Modified  fCOMLIVE/TESTCDMLIYE_0.DEK LOCE.
UMLCOK.
Showing 5 revision(s), from revision 51 to revision 57 - 1 revision{s) selected, 55
¥ Hide urrelated changed paths Statistics : COMPARE
v Skop on copyfrename : HELF
™ Include merged revisions

Help

dd

Show all | v| Mext 100 Refresh K

©2024 FlowCAD | 190



FlowCAD

Tortoise SVN Integration

 Design Compare:
The latest version from the SVN Server will be compared with your local version

5SS = o=
3 T &
Object Object Type/Value Object Object Type/Value [ [
4 Objects from E:/TEMP/TESTDIFF/PROJECTL.DSN 4 Objects from E:/TEMP/TESTDIFF/Diff/PROJECTL.DSN
4 ENTEMP\TESTDIFF\PROJECT1.DSN Design View 4 EATEMPA\TESTDIFRADIFF\PROJECT1.DSN Design View
4 SCHEMATIC1 SCHEMATIC_VIEW 4 SCHEMATIC1 SCHEMATIC_VIEW
4 PAGEL SCHMATIC_PAGE 4 PAGE1 SCHMATIC_PAGE
TitleBlack Schematic_Title Block TitleBlock Schematic_Title Block
ul COMP_INSTANCE ul COMP_INSTANCE
u2 COMP_INSTANCE U2 COMP_INSTANCE
]
Local version Version from the SVN Server

« This command works only when you have a CIS license
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Update Titleblock

* Automatic update of titleblock properties

 Driven by external configuration file customvar.cfg

 Variant aware

{& customvar.cfg + (D...|_Kit\project) - GVIM1 |EIM|

Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe

AERE 9 @ B BRRRISSA[TaQ?

[Customvar BASE]

Title=FlowCAD Evaluation Kit BASE
Doc=S308E1-04711-X-2

ReuCode=1.9

[Customvar ASIA]

Title=FlowCAD Evaluation Kit ASIA
Doc=S30861-04812-X-3

RevCode=B .4

[Customvar EUROPE]

Title=FlowCAD Evaluation Kit Europe
Doc=530861-04913-X-4

ReuCode=1.5

[Customvar USA]
Title=FlowCAD Evaluation Kit USA

m

h

FlowCAD

Help Iim

€

Variant Name = USA

Export PDF -
Smart Aliases 4
Testpoint Check

Update Titleblock

SVN Tortoise...
QOverview

FlowCAD

FlowCAD
Minchen - Zirich - Gdansk

www.FlowCAD.eu

Title

FlowCAD Evaluation Kit USA

Doc=S30861-Q5014-X-r>5 n
ReuCode=3.1 Size Document Number Rev
I ~ A3 S30861-Q5014-X-r5 3.1
20,0-1 Anf
oo Date: Tuesday, March 31, 2015 [ Sheet 1_of 19
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