GraBhics.

Advanced Expedition PCB

Module 1
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Objectives

Upon completion of this lesson and lab, you will be able to:

¢
¢

® & & o

Understand the DXF In function of Expedition PCB

Effectively use the graphics Snap commands in Expedition
PCB

Use Graphics commands to compose or decompose polygons
Create complex graphical Board Outlines in Expedition PCB.
Create a Route Border from existing Board Outline Graphics
Create Contour (Cutout) elements in Expedition PCB
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DXF In

i
‘ DXF (D r aW | n g I n terC h an g e) | S a [#F filenangg: IE:'xmgtraining'm:u:ummu:un"-.u:lrafting'\d:-:f_bu:uard_-:uutline. mI

file format created by AutoDesk, DXF Cpframe: [D>F_Board 1 =] nits [ =]
Inc. which you can use to -

exchange data between |

Expedition PCB and many CAD o S—

[0
Board_outline #F_Board_outline
/ General_notes

and graphical applications.

e Enter or browse to the DXF file
location

e Enter Drawing Cell name to be
created and Import Mode for
that cell

N\

- DK%apping

BN

. [<F Font Mames True Tepe Font Mames
e Enable a DXF file layer for i z
import by checking the box.
e DXF datais only allowed to be
imported onto user defined B
layers.
e Enable Font substitutions- ok | caecel | &
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e Select the Import mode.

DXF In (Cont.)

DXF graphics is imported as a
drawing cell

Make sure units are set correctly:

DXF cell names must start with
characters “DXF”

DXF cells are then placed using the
Place > Place Parts and Cells
command

e Imported Elements are:

Line

Arc

Polygon

Text

Dimensions - converted to polylines
Circles

Ellipse - converted to arcs

I
DF filename: I mI
DixF Cell name: |Di<FCel =] Urits: | -|
| L ererme Cal *i
.-’-'-.EEend Cell
bl [ s Owenarite Lapers Only
DF Laver Mames | Uszer Lapers |
— [F fant mapping
D#F Font Names | True Type Fort Hames |
] Cancel | @l
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DXF In (Cont.)

¢ Using DXF Input as the Board Outline
e Import the DXF Cell
e Place the DXF in the Design
— Make sure it is placed correctly relative to the origin

e Select the Board Outline graphics in the DXF cell in Draw Mode and
copy the graphics out of the cell
— Make sure itis a closed element

e Select the copied graphics and change its type to Board Outline.
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Snap Commands

¢ Snap allows graphics to snap into
key points of existing graphics.

e Set the point
e Snap to the point

¢ Concepts
e Static Snap Point
e Tentative Snap Point

e Snap Point Priority
— Uses Tentative Snap Point first.\
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Snap Commands (Cont.)

¢ Snap Points can be placed and used
via keyboard or pop-up commands.

Cancel

Display Conkral,..
Y Set the p0|nt EFlltDrCDntrDI...
Find... g g g
— Tentative Snap Point e
e Chose command from pop-up menu. 8 e S EEE S
. Undo Lse Snap Poink
» Click on the element to snap to. Redo Remove Snap Faint

Mimirnurn Diskance

— Static Snap Point

« Choose command from pop-up menu -
OR - Press “s” on keyboard.

» Click on the element to snap to.
e Issue the command to use the snap
point.
e Use the snap point

— Choose command from pop-up menu OR
<CtrI><Right-Click>.

Properkies. ..
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Snap Commands (Cont.)

Snap Points can be placed while in the process of other
commands.

e Place one point for aline, then before ending the line, add a snap
point to use for the second point.

Each element has a different set of Snap Points:

e Line - end points and center points

e Circle - quadrant points and center point

e Arc - quadrant points, end points, center point

e Polygon, Polyline - any key point
After placing a Snap Point, <Tab>to move the Snap Point to
another point on the graphic element.

There is a Snap Point at the intersection of two elements. Click
close to the intersection to locate the intersection Snap Point.
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Snap Command Menu

Yiew Setup Place Route ECO Analysis Outpub  Window

‘ YOU Can turn On a. menu bar :%Egispla';.ft:nntrnl... t IEI P&u Nﬂr =%E|¥.§
containing snap commands. Dreprd  abe [ e
____________ ] Fit Selected -
(=3RS = o i al
|T§tandaru:|
Flace
e Tentative Snap Point Route
. . Dhimensianm
e Static Snap Point B v Dran
e Use Snap Point | Hosetienne ’ |7

e Delete Snap Point
— Follows Snap Point priority

— Tentative Snap Point deletes if it is
assigned.

e Hover Snap toggle
e Move Snap Point in either direction

— Follows Snap Point priority

— Tentative Snap Point moves if itis
assigned.
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Hover Snap

¢ Hover Snap is a dynamic snap mode.

Turn on Hover Snap

Issue the command - for instance Line
Move cursor near an existing element
The Hover Snap point will appear

Click the Left mouse button to use the
Hover snap point

Move to next point

¢ If you put your cursor on the Hover
Snap point symbol, it will report the
X,Y coordinates of the key point.

e Al DINAEO
[ER R =

A
R S

T

O 2,550, 900 (th [

WAl DNAL
[EEER =
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Composing Polygons

¢ Many Expedition PCB items MUST be closed elements:
e Board Outlines, Route Borders, Placement Obstructs, Rule Areas,
etc.
¢ Draw them as closed elements (Polygons, Rectangles,
Circles) OR

¢ Draw them as string elements, then compose them into a
closed element.

e In many cases, they must be drawn on a user defined layer, then
moved to the proper layer.
— Board Outline
— Route Border
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Composing Polygons (Cont.)

¢ Commands

e Trim- =
— Select the two lines to trim

— Lines are trimmed by cutting off the
shortest ends

— Lines are left as separate
segments.
e Join - %
— Select two elements to join
— Lines are joined into a Polyline

— If no common endpoint, a segment
is drawn between the closed ends,
and then the three segments are
combined into a Polyline
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Composing Polygons (Cont.)

¢ Commands

e Create Polygon/Polyline - 3
— Select multiple elements with common end points.
— Elements are composed into a Polyline.

— If the elements create a closed area, they will be composed into a
Polygon.

e Dissolve Polygon/Polyline - 2
— Select Polygon or Polyline
— Elements are broken into lines and arcs.
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Graphics Copy to Make a Board Outline

¢ Because Board Outlines must be closed elements, it is not
possible to draw Lines, Arcs or Polylines on the Board Outline
layer.
¢ These elements must be:
e Drawn on a User Defined Layer
e Composed into a Polygon

e Copied to the Board Outline layer

— It is desirable to change a copy of the composed Polygon into the
Board Outline, simplifying edits on the User Defined Layer if they

become necessary.
— The original Board Outline will be deleted - there can only be one

Board Outline.
¢ Copy in Place
e Select the element
e <CtrI><Double-click>
e The copyremains selected.
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Graphics Copy to Make a Route Border

¢ Many time the Route border will be exactly the same shape as
the Board Outline, but slightly smaller.

e Select the Board Outline.

e <Crtl><Double-click>to copy the Board Outline.

e The copyis put on a drafting layer and remains selected.

e On the Properties dialog, change the type to Route Border.

e On the Properties dialog, enter a negative value in the
Grow/Shrink field to shrink the Route Border.

¢ The Original Route Border will be deleted, there can only be
one Route Border.
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Contours

¢ Contours are board cutouts.

¢ There are two types of contours:

e Board - represents the cut of the Board Outline.

— NC Drill processes board types last to makes sure the board does not
get cut out of the panel before the internal cuts are complete.

e Internal - represents a cutout in the board area.

— Treated as a Route Obstruct

¢ Clearances to Contours are set in Net Classes and

Clearances.

Met Clazees  Clearances

— eneral Clearance Rules [th]

Contour & Mounting Hale b Maounting Hale

10

Contour & Mounting Hale to Maon-Flane Conductar

10

Contour to Flane Conductar

10

Flacement Outline to Placement Outling

b
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Contours (Cont.)

¢ Contour Properties [
. . Contour j
e Hole Name - defines hole size when Hole Name Hnd12ﬁnl___vi|
contour drill files are created. Fonpesaion_ o =

e Compensation - aids in the placement
of the contour by allowing the contour
to be placed by its Center, Left or
Right sides.

Direction
End

e Type - defined as Internal or Board. Pomt\\

e Reverse Direction - output as the :
points were initially placed, or in the
reverse direction from the initial Star
placement. Point
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Contours (Cont.)

¢ Contour Output
e OQutput is created by the NC Drill command

e All Contours created using plated hole definitions are written to a
file named “ ContourPlated.ncd”.

e All Contours created using non-plated holes are written to a file
named “ContourNonPlated.ncd”.

e The Board cut definition, if any is written to the output file last.
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Dimension Review

¢ Dimensioning is configurable.

¢ Dimensioning is available in Draw Mode
e Dimensioning mode is a sub-mode of Graphics.

¢ Dimensioning Editing in Dimension mode only.
¢ Dimensions are associative.

rrrrr

:::::

:::::

:::::::::
nnnnnnnnnnnnnnnn
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Dimension Review (Cont.)

¢ Setup>Dimensioning Parameters
OR while in Dimension Mode.

Set Font and Height for Dimension
Text

Set Units, Precision and Tolerance
Set Format Options
Set Line Style and Line Widths

Set Terminator Styles and
Parameters

Set Text to Line Justification
Set Text Stacking Distance
Set the Extension Gap

Set the Text Orientation

Dimensioning Setup can be saved as
a scheme.

[ Associative Dimension Parameters i ] 4|

Schere: [ - | | |

— Text Font & Height [th)

Font: IVeriBest Gerber 0 'I Height: IEU VI Pen width: |1D vl

r Dimengion walues

Unitz: |th =] Precision: I_‘|2 'l Tolerance: +| —I

Format

¥ Leading zem [ Comma for decimal Diameter prefix: ID 'I

[ Trailing zeros ¥ Inciude units Badius prefis: m
r Line elements

Line style Line Width [th)
’7 o R e ) oo ’7 |s vI —‘

— Terminator style

v —p " —f> " —= Height |45 x| width |45 | )

— Text justification

12345
L v a— — -+
‘s i+ 12345 - T55aE

—
100 123
71.\— 123 —»
x

— Stacked Text Distance [th]

Estension Gap [th) Text arizhtation——
00 T 4
[20 Lo 12345 @ 5
T letzs ¢ v

ak. I Cancel | Ql

Scheme name:

IBasic

[ Save locally with job
[~ Save with PCE spstem files

ok I Cancel | gl
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Dimension Review (Cont.)

¢ In Draw Mode, select the Dimension Icon
$|A/’ jm&m

¢ Display the Dimensioning Toolbar

JJ b= H?,_"—"l ke = |/_ o |}4f ||.ﬁ.55ﬂl’;h|‘f Top j

¢ Set the Dimensioning Parameters
¢ Set the active layer for Dimension graphics
¢ Select the Dimensioning Commands

¢ Dimensioning Commands automatically Snap to graphics
because they are Associative

¢ Right Click to cancel Dimensioning Mode
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Lab Preview

¢ This Exercise has 4 Labs.

e Lab 1 — DXF Import
— Database “control2_reva” - import a DXF file, change graphics to Board
Outline, create Route Border, add Mounting Holes.
e Lab 2 — Creating a Board Outline from Template Graphics

— Database “controll_reva” - use existing graphic construction lines to
draw Board Outline graphics using Hover Snap. Compose graphics into
a polygon and create a Board Outline and Route Border - Add Mounting

Holes.
e Lab 3 — Creating Contours

— Database “control2_reva” - copy the Board Outline - modify graphics and
turn them into board cut Contours - Run NC Drill to get Contour output.
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GraBhics.

Advanced Expedition PCB

Module 2
Placement

April 2005



Objectives

Upon completion of this lesson and lab, you will be able to:
Place from the schematic.

Using Placement Key-in commands.

Polar Array Placement.

Copy Circuit.

Editing and Grouping Parts.

Automatic positioning and swapping.

Cross Probing.

® & & O o o o
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Place from Schematic

¢ During Placement in Expedition PCB, you can interactively
select parts from Design Capture or DeS|gn Vlew

== | =10l x|
E Fle El Wew Fape Fhme Dismeion Teds o (G ;Iil—l 55| File Edit Wiew Setup Place Route ECO Analsis Output Window Help _|ﬁ'|ﬂ|
D EHd | d BRX | ...... ‘@ ‘ J. ‘ J% ||D'3fm’IIl = & u '4. |@ & | s 2 ap HKeyin:Enter'?'forhe\p.
=4 RO A &8 ms =0
o+ 0| OO |9 | -
5E 38 ‘1:.'2 |:|o $ E&|HZ |“ .llL‘.Fb-|2g|:¥ HJ’E*&* rwm%|;§%% |||§>§§>ﬁ@|% |..‘_"_’,=|g *_. Display Schemes *
o =l = | 3444.32th
n o |EI x
d Cont
@ on Include: ¥ Unplaced [~ Distibuted [ Placed
Criteriar ISchematic Cross Probe j
 Put selected parts in list
" Attach selected parts to cursar
Active i
FefDes | Cell Part Number | § E
U U3 T - 28 Pin Stagge asram :
U U2 T - 28 Pin Stagge azram
U |uz2 T - 28 Pin Stagge azram
L Uz4 T - 28 Pin Stagge asram
Method
LI_I _VI 14 numl 3 ﬂ“ﬂ“ *lil 1 Sequence
E@j ECDHUDQ_IEV...I | Lpply | Close _I
[
x| N
e B EBSth
J [ A BBy Log A Inform A Werify & Find £ Cormand || 4 | _}I 1 Helpl | HUlalei%Ulale‘ll 5 Pushl%ip-up SI%ip-upJ1 F\ip-upﬂi |5nap lul |Pruperli4
Ready |x=2.DDin | y=-1.80in | Placement |U19 - asram - 28 Pir |Loc: 0, 0, Pins: 20 |P|acing u19 _|G|DSS on &
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Place from Schematic (Cont.)

¢ Making it work.

e Expedition PCB and Design Capture
open.

— Invoke Design Capture from Expedition
PCB.

Opens the correct project.
Puts Design Capture in Transmit mode.
e Design Capture must be in Transmit
Mode L
— Waiting for interaction with another
project - Inter-process Communication

* Invoking Design Capture from Expedition

PCB automatically invokes Transmit
Mode.

e For Hierarchical Designs (Design
Capture)

— Use Edit > Set Instance to set the
Instance path for the Design Root
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| m Libraty Managetr. ..
Libraty Services. ..
g Padstack Editor, ..
| A Cell Editor, .
£ PDE Editor, .,
IB15 Librarian, . .

Or

Setup Parameters. .,
<t Editor Contral, .,

Dimension Parameters. ..

CEr+E

Met Classes and Clearances. ..

Mek Properties. ..

Eilesigg Entry...

o2 Project Integration. ..

[43 Cross Probe. .

%) Simulator Gontrall,

Gerber Machine Format. ..

nits Display. ..

Licensed Modules r
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Place from Schematic (Cont.)

¢ In Expedition PCB, issue Place > LI
PartS and Ce”S Inchude: W Unplaced [ Distibuted [~ Placed

Criterior: ISchematic Cross Probe j

e Set Criterion to Schematic Cross & Put selected parts in s
PrObe " Attach selected parts ko cursor
¢ In Design Capture, select the symbol .
for the Part to be placed. [RefDes [ el [ Pat Nurber
e Action depends on Optionin —
Expedition PCB. /
— Part is placed in the parts list. | |
4 3
— OR Part is attached immediately to the E——— Active lager -

cursor for placement. Top andBottom 7]

I F'Iau:e. j

tethod:
ISequence j

Spply | Cloze |£|
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Key-in Placement Commands

¢ Place Identified Part
e pr Ref-Des-List
— Attaches the specified Part to
the cursor for placement.

— Examples:
e prul
 prU*

¢ Place at Coordinate

e pr Coord -angle=a Ref-Des

— Places the part at the specified
location

— Examples:
e pr 500,1000 U11
* pr 1225, 790 -a=90 C1
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Key-in Placement Commands (Cont.)

¢ Placing Outside the Board Outline
e pr -dist Ref-Des-List e e

— Places qualified parts in an array to the
right of the Board graphics.

— Examples
e pr-dist Ul
e pr-dist R*
* pr-dist*
— Options
e -cols=n (-c) - number of columns in the
array
— pr -dist -c=7 R*
— Default is “5”
« -angle=a (-a) - rotate the parts to the
specified angle
— pr -dist -a=45 -cols=8 C*
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Key-in Placement Commands (Cont.)

¢ Placing by ASCII file Input
e pr -file=[filename]

Places parts based on coordinates and
information in an ASCII file.
Examples
« pr -file=placement.txt
Options
e -X - creates a file based on current
placement

— pr -file=current.txt -x
Default location for placement file is
the “pcb” folder.
File line format
« .ref RefDes X,Y Rot Side

units th

|

| ref RFS (unplaced)

ref R13B 130522745 90 bottom
ref R10H 1170,700 90 bottom
ref CF 32002925 90 top

ref R1 15502850 90 top

ref R10BE 130%,700 90 bottom
ref C154200,2925 90 top

ref C13 3800,29245 90 top

ref R14B 1305175 90 bottom
ref R4 775 1800 90 top

ref R11F 90512245 90 bottom
ref R11E 130%5,122% 90 bottom
ref U1 1105 1250 0 top

ref C2 43002925 90 top

ref R12B 13051750 90 bottom
ref J1 4500 2750 180 top

ref U2 1MO05 1775 0 top

ref R14H 905 175 90 bottom
ref C5 3300,2925 90 top

ref R13C 1405 2450 90 bottom
ref R13A 1405 21745 90 bottom
refR9 3825175 0 top

ref R100G 1035 700 20 bottom
refR11 3650175 0 top

ref R11E 5051125 90 bottom
ref C3 34002925 90 top
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Key-in Placement Commands (Cont.)

¢ Move by Reference Designator

e mr Ref-Des-List

— Attaches placed parts, one after the
other, to the cursor for move.
— Examples
« mrUl
e mrUl,UuUle, C*

¢ Move a Distance by Reference
Designator

e mr dx=x,y Ref-Des-List
— Move the placed parts in the reference
Designator list by the x,y delta.
— Examples
 mr dx=0,100 I*
« mrdx=-50U1, U16
— Assumes only x direction move
 mr dx=,25 C*
— Assumes only y direction move
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Key-in Placement Commands (Cont.)

¢ Move a Part to an absolute coordinate

e mr X,y Ref-Des

— Moves the specified part to the x,y
location.
— Examples
« mr 1200, 2725 U1l
— Options
e -a=angle
— mr 1200,2725 -a=90 Ul

¢ Move Selected Part to absolute
coordinate

e mMS X,y
— Move the selected part to the x,y
location.

— Only one part can be selected.

— Examples
* ms 1200, 2725
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Key-in Placement Commands (Cont.)

¢ Move Selected Parts a delta distance

e mMs dx=Xx.,y

— Move the selected Parts by the x,y
delta.

— Examples
« ms dx=0,100
* ms dx=-50
— Assumes only x direction move
* ms dx=,25
— Assumes only y direction move
— This command is also active for draw
objects.
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Polar Array Placement

¢ Placement in a Circular Array.

Polar Array Placement =101 x|
— Origin location Side
= (8500 [th] 5 | 3500 [th] |7 & Top & Eolttom
— Array definition
" Sector angle
R adius: Start angle: & # of sectars Additional ratation:
a0 [th] 2258 [deg] IE II] vI [deg]
¢ Origin Location - the x,y |
. Flace parts on radiug by
|OC8.tIOn Of the Centel’ Of the ’71[‘? Cell arigin ™ Centroid of pins  Pin1
array.
. . . — Part zelection
¢ Side - which side of the board e [csciocn cizciacisciscis Disbsit._ |
to P lace on. W Include placed pats  Example: C*, IC1:22, U7, R177, D4

ak Cancel |
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Polar Array Placement (Cont.)

¢ Array definition.

e Radius - of the origin circle of
the array.

e Start angle - the angle of the
first part in the array from the
X axis.

e Divisor

— Sector angle - the angle
between each element of the
array.

— # of Sectors - divide the
origin circle into that many
parts.

e Additional rotation - rotate
the part before placing.

e Placed on radius - what point
on the part is placed on the
origin circle of the array.

Polar Array Placement =10 x|
— Origin location Side
=4 18500 [th] 4 | 3500 [th] |7 @ Top Baottom

— Array definition
" Sector angle

* # of sectors

R adiusz:
a0

Start angle:

" Centraid of ping " PFin1

Flace parts on radiug by
’7 % Cell arigin

Additional rokation:
|EI *I [deq]

|4

— Part zelection

Lizt of Ref Des: |CI.C10.C11.C12.015.C14.C015.C16

W Include placed parts  Example: C%,IC1:22, U7, R177. D4

Dialog List... |

Ok

Cancel |
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Polar Array Placement (Cont.)

¢ Part Selection.

e Placed Parts can be included
in the list.

e Enter alist of comma
separated Reference
Designators OR

e Choose from a Part List

dialog.
Select From Available Parts o ] S PlEgz pat o GEalls by
% Cell arigin " Centraid of ping " PFin1
Ref.. * | Pla.. | Cellname Part Murnber

Polar Array Placement

=101 ]

— Origin location

s IEEIIIEI [th]

Side
o |35|:||:| [th] |7F Top " Bottom

— Array definition

R adius: Start angle: & # of sectars Additional ratation:
a0 [th] 2258

" Sector angle

[deq) IE

CR1 F Diode-LE 101867 -mm

OF I Cancel | gl

- Part zelection

v Include placed parts

Lizt of Ref Des: |CA.C10,C11.C12.C13.C14.C15,C16 Liialog List... |

Ewample: C* IC1:22 17 R177. D4

ak Cancel |
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Copy Circuit

¢ Replicates like circuits. e

e Schematic Setup

Parts in like circuits must have:
 The same Part Numbers
« The same Cell names
 The same connectivity, if traces
are to be included in the circuit
copies
Expedition PCB evaluates the
design to find like circuits to use
in the process

1 Mg z ||”|"'| .l

12 Maldk 1 ||| |'| 1 Rica ! ¥ Bahms K

13 Mpdoc riee 'V azkoms g Afp 1

14PUMELE Z Aph L anc 'V ghme L

15 MainE R0D ' L B.2kohms  Z , i |'| 1 M

16 Al 2 Anh 1 F10E VY §.onms p
MALEE AT T AM L 5

MALSH 2 ah L s ' Y B aohms
FléH Wi B.zkohms

|:'||
| s |
[ 7
| 5
[ &
I

11 MatEh

,

e ' Y 8 2K ohms

Rzl RAL f2Kohms

16 M&IZF z II|'I hi

¥ B 2K ohms

2 AR |'| 1 riza ' ' ¥ Gzronms
ETALS

=
:
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Copy Circuit (Cont.)

¢ Replicates like circuits.

e PCB Implementation

— Place one of the circuits in Expedition PCB. Route
the nets in the circuit if the connections are
identical.

— Enter Place > Copy Circuit mode. “u
— Select the pre-placed circuit.

— Press the Copy action key.  2comw |

— A copy of the circuit is attached to the cursor.
Position the copy, then click to place.

— If another copy of the circuit is available, it will
attach to the cursor to be placed.

« Auto Finish | ssusFiish | will place any other
copies with vector placement the same as the first
copy placement - same direction - same distance.

— Take Expedition PCB out of Copy Circuit mode. "

| 3 Fotate 90 | 4 Fotate 180 | A Mext Set | B Previous Set | ¥ Bevers:

|10, R 10E, R10C,R100,R10E, R 10F, R 10G,R: [Seed Part = U0
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Grouping and Aligning Parts

¢ Group
e Select parts to group.

e Issue Place > Group
— Select any part in a group and all parts select.
— Editing, including rotates act on the whole group.

¢ Ungroup
e Select any part in the group.
e Issue Place > Ungroup &

¢ Align
e Select parts to align.
e Issue the appropriate Align command.
e Alignment point is set in Editor Control > Part tab.

Fart alignment
% Cell arigin

s 8 T b

" Centraid af ping

™ Pin centers
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Swapping

¢ Swap

e Place > Swap Parts - select first part, select second
part, click to confirm.

e Route > Swap > Gates - select pin in the first gate,
select equivalent pin in the second gate, click to

confirm. [[25wap Diakog |
— Swap Dialog
— Individual Gates - default - swap with any like gate.
— Common Pins - gates that have common pins swap. Einfsem gg 1{
— Symbol Gate Groups - no swapping with unfilled gates. [ —
« Select a gate from the dialog to display equivalent gates. ™ Hihight sparesonly _ Close | @
— Toggle Confirm |4Teageconiin| - eliminates the confirming
click.

e Route > Swap > Pins - select first pin, select equivalent
pin, click to confirm.

¢ Swapping gates or pins requires Back Annotation.
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Auto Swap by Cell Name

¢ Place > Automatic > Swap/Rotate by = morsmm ——
Cell Name I —
e Move cell types to include in the E§§§§H | ;;
operation to the Include table. e .
e Set Modification type s J =
— Swap - only swaps like cell names. 750 B
— Rotate - rotates square outlines 90 | Fiocement mosification and staus
degrees, rotates other cells 180 Modiication ype:[Suap 7] ¥ Exhausive
degrees. Task [Savings | Total Savings | Cownt |
— Flip - rotates all cells 180 degrees.
e Operation statistics shown in the
task table after each Apply.

[k Apply | Cancel I gl
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Auto Swap by Part Number

¢ Place > Automatic > Swap by
Part Number
e Move Part Numbers to include in
the operation to the Include
table.
e Set Swap type
— Part - swaps Parts.

— Gates - swaps Gates as defined
in the PDB.

— Pins - swaps equivalent Pins as
defined in the PDB.

e Operation statistics shown in the
task table after each Apply.

Automatic Swap by Part Number P[] S
— Part zelection
Excluded: Inicluded:
Fart Mumber |- Part Murmber 4 |
CAP-SMO0R03-100F y
CAP-SMO0B05-EP
CAP-SMO1208-10P et j
CTr=071-MD
ECOMM 4450 <
02154 «
PCAP-Sk7343-1000
RES-SD1208-3k - | il

— Swapping mode and statuz

Swap itemsa: IParts "l v Exhaustive swap

T azk | Savings | Tatal Savings | Swap Count |

[f Lpply | Cancel I gl
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Schematic and Expedition PCB Cross Probing

¢ Setup - Cross Probe 5] ross Probe Config R
. . —"When item selected in PCE
e Settings determine - when you do | it g e
something in one application - what b o ot

happens in the other application. ¥ SelectinPCB

Iv Highlight in PCE

e Apply or OK will automatically invoke
Design Capture if it is not active. It will
open in Transmit mode. 7" Fi viow in desion enty

(1] 4 | Cancel | Apply I ﬁl

— Fit wiew optiong

Select here—Fit/Highlight/Select here Fit/Highlight here «—Select here
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Lab Preview

¢ This Exercise has 2 Labs.

e Lab 1 — Place by Schematic and Key-ins

— Partially place the “controll_reva” database by using Schematic Cross
Probe and placement Key-in commands.

e Lab 2 — Other Placement Aids

— Database “controll_reva” - Use Polar Placement, Copy Circuit and other
Placement utilities.
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IDF Interface
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Objectives

Upon completion of this lesson and lab, you will be able to:

¢ Understand the usage of IDF formatted files with
Expedition PCB

¢ Output IDF files from Expedition PCB
¢ Input IDF files into Expedition PCB
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The IDF Workflow

¢ IDF allows atwo way transfer of data from Expedition PCB to
a 3D mechanical package.

Expedition PCB

Export

3D Drafting Tool
Import

¢ |IDF Extracts the following information from Expedition PCB
e Parts Board Outline  Contours  Mounting Holes  Route
Border  Placement Obstructs  Floorplan Rooms
— The transfer does not include Netlines, Traces or Vias

— Test Points are only transferred if they are defined as Parts on the
schematic and placed as components on the board.
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IDF Export

¢ File > Export > IDF
e Supply the name of the desired Board
and Library Files.

— Board file contains board definition plus
X,Y location of parts - extension “.emn”

— Library file contains part geometry data -
extension “.emp”

e Choose the IDF version to produce

e Supply the thickness of the board for 3D
modeling

e Supply adefault component height for
parts which do not have a height
specified in the PDB or the Cell.

e If you want route obstructs exported,
check to include.

¢ The default location for the files is the
“output” sub-directory of the database.

Export IDF

=101 x|

— Output files
Board:

Library:

— Optionz

" Wersion 2.0 = Wersion 2.0

Board thickness: |E2

Default component height: | 100

[~ Export route obstucts

Ok I Cancel | gl
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IDF Import

¢ File > Import > IDF

e Specify the name of the board file —
(.emn) to import. i - B
— The Library file is not necessary -
Expedition PCB already has local ~ Contour width
I | b rary d ata Select hole to be uzed for all contour widths:
' Rnd 10 +Tal 1 -Tal -2 =]
e Chose a hole definition to be used for
all imported contours. k| Cocel | &

¢ Imported changes are made directly
to the data.

e Parts can be moved
e Board can be edited

e Mounting holes, obstructs and
contours can be placed
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IDF Import Issues

¢ IDF to Expedition PCB layer interface:
e Layer mapping between IDF files and Expedition PCB is:

— IDF Name Expedition PCB Name
— Component Placement* Parts*

— Board outline Board outline

— Board outline (cutout option) Contours

— Drilled Holes Mounting holes

— Route outline Route border

— Route keepout Route obstruct

— Via keepout Via obstruct

— Place keepout Placement obstructs
— Place region Floorplan rooms
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IDF Import Issues (Cont.)

¢ Lineitems are imported into Expedition PCB with O width. If a
larger width is required, it must be re-set in Expedition PCB.

¢ When importing mounting holes, a padstack containing a hole
size and plating setting that matches the IDF mounting hole
Size is automatically selected.

e If no matching hole size is found, you are asked to select a
padstack that contains a hole size smaller than the hole size

found in the IDF file. B Select Eaitpy =101

The design containg no padstacks that match the
diameter of the fallowing mounting hole:
— Mounting hole found in IDF file

= S Diarneter:

a0 I [th] aa [th]
Select padstack. to reprezent imported mounting bole:
Mta Hole 55 |

Mtg Hole 32
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Lab Preview

¢ This Exercise has 2 Labs.

e Lab 1 — IDF Import

— Database “control2_reva” - Import an IDF file for placement, provided by
your friendly mechanical staff.

e Lab 2 — IDF Export

— Database “control2_reva” - Export an IDF file, edit the file, then re-Import
the file.
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Objectives

Upon completion of this lesson and lab, you will be able to:

¢

® & & & o o o

Understand how Block Reuse works in the Expedition PCB
Environment.

Create Schematic Reusable Block data.

Create Reusable Block information in Expedition PCB.
Store Reusable Block data in a Central Library.

Use Reusable Blocks in Design Capture.

Use Reusable Blocks in Expedition PCB.

Explode Reusable Blocks in Expedition PCB for Editing.
Change Reusable Blocks in the Central Library.
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Reusable Block Overview

¢ A Project is created for the Reusable
Block

e Schematic defined
e Compiled
e Forward Annotated and Laid Out
¢ That Project is imported into the
Central Library as a Reusable Block
¢ In the Design Project

e The schematic portion of the Reusable
Block is placed as a Hierarchical Block

e The design is compiled and Forward
Annotated into Expedition PCB

e The layout portion of the Reusable
Block is placed on the printed circuit
board

Circuit
Project

Central
Library

Design
Project
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Step 1: Defining the Reusable Block Project

¢ Just like any other project:

Start Project
— Assign Central Library

— Assign Search order

Draw Schematic

— Hierarchical Connections to “outside”

e Hierarchical Connectors

e Hierarchical Pin Name properties
Compile and Package
Forward Annotate to Expedition PCB
— Setup Parameters

— Set Net Classes

— Set Net Properties

Place and Route, Edit, etc.

108ETI-5L
] a

'll'll'll'

i’(-Ji’i

”E

OQOOOOOIOO
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Step 2: Instantiation in the Central Library

¢ Invoke Library Manager

e Stand Alone or From
Expedition PCB

¢ Click on the Reusable
Blocks Icon

¢ Use the dialog to review
current Reusable Blocks

e Copy a Reusable Block
using the Copy Icon.

e Delete a Reusable Block
using the Delete Icon. [x]

Reusable Blocks =100 %]

‘Available revzable blocks:

Block Mame Block Lapers Statuz Dezign Modified Cell Modified
memaor NG G Werfied | 10/03/02 16:29 - [stones... |10/03/02 16:29 - stones. ..
opamp 4 Werfied  |[10/16/021304 - letones... | 1016402 1204 - |stores. .

(=] o]
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Step 2: Instantiation in the Central Library (Cont.)

¢ Starting a new Reusable Block
e Click on the New icon. g

e On the dialog

— Browse to find the Project file.

New Reusable Block =0 x|

Source project:

— Enter a Reusable Block name

Reuzable block name:

IE:'amgtraining'xpr-:uieu:ts'aFuse_Eu:untru:uller'xFuse_D:untr Q

IFuse_Eu:untru:uIIer

e The Reusable Block is added to

aE, Cancel | ﬁl

the list.
Block Mame Block Lapers Statuz Dezign Modified Cell Maodified |
MnEmony G Wenfied  [10/03/02 16:29 - lstones... [10/03/02 16:29 - lstones. ..
opamp 4 Werfied | 10/16/02 13:04 - lstonesz... [10A16/02 13:04 - lstones. ..
Fuze_Contraller 4 Ureverified 10416/02 12:23 - lztonez... | Unmodified

— It will be marked as
“Unverified” and “Unmodified”
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Step 2: Instantiation in the Central Library (Cont.)

¢ Verifying a Reusable Block

e Click on the Edit icon.[#

— Opens the Reusable Block in Expedition PCB-
Reusable Block mode.

— Prompted to Forward Annotate changes - do it.

— Check the layout to make sure it is what you
really want.

e Issue File >Save Reusable Block |
— This will Verify and save the Reusable Block %

J Edit Yiew Setup Place Route ECO ¢

E & save Chrl+5

Save Reusable Block

Prinkt Setup. ..
.2} & Prink Prewig

— S ¥Yerif¥ing Reusable Block

Cell Modified | E our kazk is being
10416402 13:37 - Istanes... proceszed, pleaze wai,

Block Mame Block Lapers Statuz Dezign kModified

Fuse_Contraller 4 Verfied  [10/6/02 1236 - lztones...

MMErmony G Verfied  [10/03/02 16:29 - lstornes...  [10/03/02 16:29 - lztones...
Opamp 4 Verfied  [10/6/02 12:04 - lstornes... [10/16/02 12:04 - lztones...

Elapzed time: | 00:00:00  [heminczec]
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Step 3. Using the Reusable Block in Design Schematics

¢ Just like any other project: 2|

e Start Project

Block Mame:

|mem-:ur_l,l

— Assign Central Library

o Cont2_Rewd,_r
— Assign Search order |Fu$e_l:n:- & orarp |LI
Cancel |
¢ To place a Reusable Block, use

Add.
the Place > Block command.

e Reusable Blocks appear on't
dialog with a Reuse Block
symbol

e An Auto-generated block is
provided for the schematic.
Place it as many times as
needed for the design.

¢ Save, Compile and Package

e Reusable Block Reference
Designators prepend the block
instance number.
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Step 4. Reusable Blocks in Expedition PCB

¢ Forward Annotate design to Expedition
PCB

e Search Path considerations

¢ Place the Reusable Block

e Place > Place Parts and Cells
— Criterion - Reusable Blocks
— Move Reusable Blocks to active list

— Place as if it were a regular part
e Trace Considerations
« Layer Considerations
* Net Class Considerations
* Net Properties Considerations
* Via Span Considerations

Place Parts and Cells o =] S
Include: v Unplaced [ Distibuted [ Placed
Criterior: IFleusaI:ule Block j I
Inztance # | Block Mame

|7 MEmory
.
v s TMEmory
Active:

Ref Des S| Cell Fart Mumber
U9 TRETIany MMEMOrY
110 TREMOn, TREMOn)
11 MEmorn MMEmony

Frewview cell: Active layer:
ITu:up and Battom j

Active angle:

[ degrees

Action;

I Flace j

b ethiod:

ISequence j
Apply | Cloze |ﬁ|
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Step 4. Reusable Blocks in Expedition PCB (Cont.)

¢ Flattening Reusable Blocks

e Select the block, then issue the
Edit > Modify > Flatten Reusable o

it Wiew Setup Place Route ECO Analysis Output  Window Help

Block command. 3 e N TR 22

. f= Redo GhH Ay,
o What yOU get = I% o 48 ﬁ I Disr:

B2 Copy to Clipboard —
— Allows changes to Reference e
Designators [t Select Al Crl+-A
add ko Select Set r
— Allows changes to placement P coer

— Allows changes to routing #5 Find Next Open Netine
e What you lose: ey '
— Ability to manipulate as a block
— Ability to update as a block with ¥
library changes Bljcenir

1] Wi
e No -once a block is flattened, it
can not be re-composed as a block

Place L4

Edit Selected Cell.. .

Edit Spare Part Murnber. ..

Padstack Processor. ..

Flatten Reusable Block
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Reusable Block Modifications

¢ To change the layout portion of a
Reusable Block:

e Library Manager

— Reusable Blocks

« Select the Reusable Block then go into
edit mode

« Make the changes to the Reusable Block
circuit
« Save the Reusable Block

e Expedition PCB

- Setu p > Proj eCt Integ rati on — Library extraction optionz
— Choose an option to update the library ® 0y et g ey el
d ata " Update local libraries with newer Central Librany data

{* Rebuild local library data; preserve locally built data
— Forward Annotate " Delete local data; then rebuild all lacal library data
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Reusable Block Modifications (Cont.)

¢ To change the schematic portion of a Reuse Block:
e Copythe original Reusable Block

e Edit the block in PCB, then enter Design Entry from PCB
— Make the changes
— Save, Compile, Package

e In PCB, make changes necessary from the schematic changes
— Save and verify

e In Design schematic, delete and change the block representing
the Reusable Block to the newly modified block.
— Save and verify
e In Expedition PCB
— Forward annotate
— Place new version of the reusable block.
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Licenses Considerations

¢ Reusable Blocks is a licensable
application.

¢ You need alicense to work in
Expedition PCB in a design that has
Reusable Blocks.

e If you attempt to open a design that has
Reusable Blocks, and you didn’t check
the license, Expedition will obtain an
available license.

e If no license is available, you will not be
able to open a database that has
reusable blocks.

e If Reusable Blocks are “flattened”, the
license is not necessary.

ﬂ
R G ;
Expedition PCB
— Select the dezired product icenze
Auallable Licenzes -
i+ | Pinnacle
i Azoent L
i Azcent L4
i Azcent L2
W | &dvanced Interconnect Dption P
[ |IFF Interface Option
W | Beuszable Block Option ;I
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Lab Preview

¢ This Module has 3 Labs.

e Lab 1 — Creating a Reusable Block

— A Reusable Block project is supplied for you. You will examine the project,
then import it as a Reusable Block into the Central Library.

e Lab 2 — Using Reusable Blocks

— You will use the reusable block you just created in the “control2_reva”
project schematics. You will then Open the PCB design, Forward Annotate
and place the Reusable Blocks on your design.

e Lab 3 — Reusable Block Modifications

— You will change the Reusable Block layout in the Central Library and then
update the block on the board design. You will also flatten a block.
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Objectives

Upon completion of this lesson and lab, you will be able to:
Create and set Net Classes.

Calculating Typical Impedance.

Create and set Clearance Rules.

Create Net Class Schemes.

Create Rule Areas.

Use Rule Areas to solve routing problems.

Check Net Class and Proximity Hazards.

® & & & o o o
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Net Classes
Net Classes and Clearances E I ] 3
¢ Set P ro p e rt | es fo r Cl asses Of it;;tl:r;]cheme name: e x| IF!eset to [Master] optiars: 5
N et S . Met Classes I CIearances'

() NeW Net Cl aS S - Cl i C k th e NeW | et Class: QIEI |ViaAssignments:
. — [ ame i Yia Span i [DefauItVia] Iet CIasgVia
icon E then change the name.  [Eimmm— o 60 o
. D?ff Pa?r Clock, Layer 3-8 V?a 1814 [Drefault V?a]
e Via Usage for each Net Class be  |oecoe o
set to differ from the default. s R e
| Widths & Impedance by layer:
. FO r eaC h N et CI aS S S et I ayer b inirnum Tupical Typical Expansion Differential
. . Layers | width ‘wlidth Impedance ‘whidth Pair Spacing
restrictions. a0 o m——
o GECE 3 5 £9.6744 55 3
e For each Net Class set Minimum, [Fiele, & & oo &
. . . Laper £ [Plane] G G 755543 55 4
Typical and Expansion width on a  [gtr 2 g 1L 4
= [+ Laper 9 3 B 113.4977 5.5 4
per |ayer baS|S ; 7| Layer 10 3 55 138.0714 55 I
— Setting Typical Width will
C a'I C u I a'te t h e Typ I C al I m p ed an C e " t Allawy routing tinimum *Widths are used for Pad Entry widths

— Setting Typical Impedance will wrks [ 3] o ] oo | &

calculate the Typical Width.

e For each Net Class set the
Differential Pair Spacing.
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Setup Parameters — Allowed Vias

¢ Setup > Setup Parameters

e Vias

— For each Via span, the menu has
an Allowed entry which displays
a dialog.

— Select which Local vias are
allowed for that span.

— The selection on Setup
Parameters and Net Classes is
then limited to the allowed via
padstacks.

Laver Fange

Layer 1-2 Layer 2-3 L.

Padstack

Capacitance [F]

|L: Yia 10/6 Sn:;||L: ia 1046 5q
Allowed. . all

Drelay [hz)

Girid [th)

Laminate 1-2

Laminate 2-3
Laminate 3-4 :
I B2 Allov =d Yia Padstacks

x|
Wia Padstacks 4| Library -
v “Wia 10/6 Sq Local
v Wia 1440 Lacal
[ wia1814 Lacal
[ Wia 24416 Lacal —
[ wia 24418 Local
[ |Wia 2618 Local ;I

= Select allowed padztacks for thiz layer range.

’WK ITI s lmel E|

Jgﬂ
L via 10/85 c =]

I

-I'%ia 1046 Sq
J¥ia 1410

i

Via 10/6 5
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Setup Parameters — Layer Stackup

¢ Setup > Setup Parameters

e Layer Stackup

— Layer Type, Thickness, Resistivity and Dielectric Constant must be
accurate for the 2D field solver to give good results when figuring

Characteristic Impedance and Velocity of Propagation.

— Characteristic Impedance and Velocity of Propagation are used in Signal
Integrity checking of delays.

e Keep Stackup in Sync

— If checked, then
plane and signal
layers match the
Setup Parameter
definition

— If not checked, plane
and signal layers can
be defined on the
dialog to enable
“what if”
calculations.

|»

Conductive Regiztivity Dielectric
Laper Murnber Layer Type | Thickness [th] [Okrmbd eters) Conztant Dezcription
Dielectric 3 Solder_Mask
1 Signal 07 1.67E-008 Microstip
Dielectric =3 4.7 Core/Pre-preg
2 Signal 1.4 1.67E-002 Stripline
Dielectric a 4.4 Core/Pre-preg
3 Signal 1.4 1.67E-002 Stnpline
Diglectric 20 4.4 Core/Pre-preg
4 Signal 14 1.67E-008 Stripline
Dielectrc 2 4.4 Core/Pre-preg
& Plane 0y 1.E7E-008 Plane
Dielectnc [ 4.7 Core/Pre-preg
B Plane 1.4 1.67E-008 Plane
Dielectric =3 4.4 Core/Pre-preg
7 Signal 1.4 1.67E-002 Stripline
Dielectric G 4.4 Core/Pre-preg
2 Signal 1.4 1.67E-002 Stnpline
Diglectric g 4.4 Core/Pre-preg
3 Signal 14 1.67E-008 Stripline
Dielectrc [ 4.4 Core/Pre-preg

k|

¥ Keep layer stackup in sync with layer definitions in Planes tab

Options... |
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Setup Parameters — Layer Stackup Options

¢ Setup > Setup Parameters

Layer Stackup Options

e Options Button osiens. | has two

|Define overnde zettings:

functions. Eg;;urjﬂ:neber wiidth [th] Wp [in/ris]
_ Calculator 5. 751 53,9305
* Select Layer - Enter Trace width - ] i 51258 B
Calculates Characteristic Impedance
(Z0) and Velocity of Propagation.
« Select Layer - Enter desired Z0 -
Calculates Trace Width.
— Field Solver Override
« Any value left in the Layer Stackup
Options dialog will be used for all delay
calculations, rather than the values ok | cance apely | ﬁl

derived from the 2D Field Solver.
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Clearances

Met Classes and Clearances ;IEIEI

¢ Clearances Rules.
e General Clearances

Active Scheme name: Reszet to [k aster] ophionz
I[Master] j || ﬂ I j

Met Claszes  Clearances |

— Clearances between objectsto .
be Ch eC ked by DRC' Cantaur & Mounting Hale ta Maunting Hale| 10 :l
Contaur & Mounting Hale ta Mon-Flane Condustar| 10 1
. . Contour to Plane Conductor| 10
[ ) Creatl n g an d Settl n g N eW Placement Outling to Placement Outling| & -
R u | eS fo r N et Cl aS S es - CO p p er | Clzarance rules for Met Clazzes: (th) Rule name: |[EEENEENE - B f“)l)(l
to C O p p er C | ear an C eS Ll_aii?[-I ; BTrace-T race I?T race-Pad BTlace-\-’ia 1\Sia-\fia 8Via-F’acI BF'acI-F'acl j
. . Layer 2 5 7 B 7 7 5
— Click the New icon. 5a|iera : 7 g : ——
- En ter a Ru I e n am e' | Met Class to Met Class rules: G "“)l}(l
— Change any needed values on L | et Cls Dude |
. D!ff Pair Cantral ;l D!ff Pair Contral ;I [Default Rulz)
a per |ayer baS|S ) ug:osrﬁeed ECL I:ilsr::[Eeed ECL Power
Power & GHD [Fower 6 GND |
e Net Class to Net Class Rules @ i Do P
High Speed ECL [ Sth
- Set u p N et CI a'S S eS an d R u I e Ex: i g:g {fo"t]-\ler & GHD izi:;_to_Power
Name first.

— Select one from each column -

between this Net Class and v o] _cre | &

this Net Class use this rule.
— Click the New icon. E3|
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Net Class Schemes

¢ How it works.

e Set up the Master Scheme.
— Net Classes and Clearances
e New Icon.

e Enter Scheme name.
e Change values for Net Classes or Clearances.

e Reset options allow you to return values by type
back to the master scheme.

Active Scheme name: Reset to [Mazter] options:
[BGA ~| E3[Es| %] El
Al
Al vwidthe
.-i'-.!l Clearances
¢ Used in Rules by Area Application viafattatks

Typical Widths

Typical Impedance

E wpanzion \Widths
Differential Par Spacing
Crozg Clags Clearances

e Followed by routing and DRC.
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Rule Areas

¢ Sets an area of the board to use a Net Class
scheme rather than the Net Class Master
settings.

e Followed by Online DRC, Routing, Batch DRC.
¢ How to make one.

e Create Net Class Scheme ~Type |
Fule Area =

e Draw Mode Iuye, ] J|

— Type - Rule Area Name [EE2 = |

« Set Layer ,

e Choose Scheme Name
— Draw as a closed element.

¢ Used to resolve rule bottle-necks.
e Connector escape patterns
e BGA Fanouts
e Analog sections
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DRC for Net Class Proximity Values

¢ Torun Batch DRC =51
CheCkS on Net Classes DRC SEttinEISlEnnnectivity and SpeciaIHuIesl

and Clearances: R

e Turn on Net Class and T
Clearance Rules

— Rules to check

W Connectivity and special rules

— Prosimity optionz
‘|V Met Clazz clearances and ulez

v Flane clearances and les

v General and element to element les

[ Dizable within zame cell

Fad to pad checks
|7 [ Enable far zame net

Advanced Element to Element Bules. ..

e DRC setup can be
saved in a scheme\
Schem? |Local: (Final DRC] Rl =1k ok | cacel | &
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Hazards — Online

¢ Via Usage

e When a non-Net Class B via Usage e (ol
SpECIfIEd V|a |S used opline  Batch  Summary  Simulakion  Options
° HOW dld | g8t thlsf) Hazard filker far zorted calumi: I.-’-‘-.IINets j
_ Se'ect a Via - MetM... | Yiasz Met Clazs
Properties, change the  |ucc 13 power

Padstack name - OK.

— While routing, use a
popup menu to use a

non-standard via. . o Wigible ¢ Hidden Hide |
--- Change Mexk Via --- GHD
VIAZ_SQUARE_13.7TH_13TH GMD
YIA2_SQUARE_17.7TH_17TH GND
Z5th wia pad GHD
25th via pad, tented GHD
40th wia pad GMD

40th via pad, tented GHD -6 Irealid i

S0th via pad Graphics options
32;:;3 pad, tented ’7 W Select [ Highlight [ Fit view | ™ PRetain zelection

(Met Class Default)
) oy | e | @
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Hazards — Online (Cont.)

¢ Layer Restrictions

e When asignal is routed
on a Restricted layer.

e How did | get this?

— Interactive Editing with
Editor Controls -
Routes tab - Optional
Net Rules - Layer
Restrictions turned
Off.

*Optional net rules

v Stub lemgths v Layer restrictions
v “ia restrictions v Max delays & lengths

Layer Resktrictions ;lglﬂ
Cnline  Batch  Summary  Simulakion  Options
Hazard filker far zorted calumi: I.-’-‘-.II Mtz j
et Hame Length [th] Pathz Met Clazs -
A2 A04. 25 1 [Drefault) |
&3] 2 [Drefault]
A([5] A9z 52 1 [Drefault)
AbdPT_IM B34 45 1 [Default)
BiakE (0] 2.204 7 2 [Default)
BakE[T) 1.002.75 1 [Default) LI
o Wigible ¢ Hidden Hide
Dezcrption: _I
et Mamne £ Layer M ax Fanout Length [th

— [araphicz options
v Select

™ Highlight

[ Fit view | ™ PRetain zelection

@)

soh | oo | @
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Hazards — Online (Cont.)

Trace Width

¢ Trace Widths

e Out of range

— There are widths that
are greater than the
Expansion width or
less than the Minimum
Width.

e Within Range

— Widths are between the
Minimum width and the
Expansion width, but
not equal to the
Minimum, Typical or
Expansion widths.

e How did | get this?
— While routing - cw =

— Use the Change Width
command.

ol
Cnline  Batch  Summary  Simulakion  Options
Hazard filker far zorted calumi: I.-’-‘-.II Mtz j
MetM... < | Outof Range | within Bange | Met Class
D5~ 1 1] [Drefault)
[3 2 2 [Drefault]
=alG010032 1 1] [Drefault)

Dezcrption:

' igible © Hidden Hide |

v Select

— [araphicz options

[ Highlight [ Fit view

| ™ PRetain zelection

@)

soh | oo | @
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Hazards — Batch

¢ Proximity

Proximity =101 =|
® O ne el emen 't | S to OC | ose online  Batch  Summary  Simulation  Options
tO an Ot h er el emen t . Hazard filter far zorted column: (Al Metz j
e How d | d | g et th | s? Objects in Yiolation Clearance [th

Fegular Trace to Regular Trace |10.000
Fegular Trace to Regular Trace |[10.000
Fegular Trace to Regular Trace |[10.000

Fegular Trace to Regular Trace | 10.000
Control is set to Off or Fiegular Trace to Fegular Trace | 10.000 -|
Warning_ Online DRC | |

[Pad t d ted]
g R & Visble " Hidden  Hide |

— Placement - Online
checking in Editor

1

2
K]
4
a
i

P Dezcrption:
* W arning . . . .
" Praventative Ohject 1 4| Layer | Dezcriphion Objects Laver | Description
r e T Regular Trace |1 Met Name: A[1] Regular Trace Met Mame: A[0]

— Copper to Copper - the
Clearance values in Net

Classes and Clearances ‘G' — 2]
— araphiczs options

Were Changeéj after the W Select [ Highlight [ Fit wiew | ™| Fetain selection

routing was done.

Copper to Copper id) oy | Cese | @

clearances can not be
violated in any other way.
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Lab Preview

¢ This Module has 3 Labs.

e Lab 1 — Using Layer Stackup

— In the Controll_reva database, you will use The Setup Parameters: Layer
Stackup command to investigate options for your board, then make
assignments in Net Classes.

e Lab 2 — Rules Schemes and Rule Areas

— In the Controll_reva database, you will create a Rules Scheme and a Rule
area to solve a DRC problem on the board.

e Lab 3 — Rules Schemes and Rule Areas (Optional)

— With minimum instruction, you will do the same operation as in Lab 2 on
the Control2_reva database.
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GraBhics.

Advanced Expedition PCB

Module 6
Vias, Fanouts and Pads

April 2005



Objectives

Upon completion of this lesson and lab, you will be able to:
Interactively Place Vias.

Effectively Create Fanouts from SMD Pads.

Use the Copy Trace Command to Create Fanouts.

Do Editor Control Settings for Via Control.

Use Cells with Embedded Fanout Patterns.

Use the Padstack Processor.

® & & & o o
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Interactive Vias

¢ Interactively add the via.

e 6 Ways to add a via:
— Space Bar
* Uses Layer Pairs

— Double Click
* Uses Layer Pairs

« Enabled on Editor Control - General Tab
v Double-click to add via

— Vv - keyin
* Uses Layer Pairs
— Display Control

« Click on the “to go to” layer to make it active.

— Arrow Keys on Key Pad
 Move up and down one layer at a time.
* View Active Layer in Status Bar.
1H,6v
— cl # - keyin
¢ Changes to the specified layer number.

aF

4P

Layer Pairs setup
on Editor Control
- General Tab
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Fanouts

¢ Why itis important.
e Surface Mount Devices need access to inner layer.

— Routing without fanouts has a tendency to block exits
from SMD pads.

— Routing without fanouts gives access to only the
surface layers bias routing direction.

e If Fanout vias are later found to be unnecessary,
they are removed.
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Auto-Active Fanout

¢ Semi-Automatic Fanout Generation
e Select the pins to fanout.

e Issue the command
— Route > Interactive > Fanout

— Action Key | 2Fanout |

— Tool Bar e

¢ Difference between Semi-Automatic Fanout and Auto Router
fanout.
e Semi-Automatic fanout is truly “gridless” unless avia grid is
specified.
e Auto Router fanout develops a “virtual grid” unless a via grid is
specified.
— Virtual grid will allow at least one of the most standard typical trace width
between the vias using the most typical clearance.
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Automatic Fanout

¢ Use the Auto Router

e Set up Fanout Passes
— Effort Levels

e Strategies

1 - Uses closest available “virtual
grid”
2 - Expands possibilities for other

grid points - some push and
shove

3 - Further expands search for
grid points - more push and

S h ove Auto Route =1=]=l
|F'ass definition: Effart fl ‘l l")l'}(l
Pazs| Pazz Type| Items to Route | Start] End | Mow| Layers Rte. Grd | Wia Grid| Fix | Pause
H 3 All Enabled [Defaull] |[Default] | |
- Se p ar at e Pas Ses fo r WI d e Tr aces v |Fanout AllNets N1 AlEnabled  |[Defaul) | [Default)
 Pause EiNetsF >
. . Ercluded: Inciuded:
° Use review Hazards to flnd et Harme Met Clazs | Met Marme Met Clazs
uncompleted fanouts. e S —— =
[Met0])-2 [Default] VDD power
— Saved fanout schemes i3 ] »| [vee powet
etll]- efault
i R 1

— Check for Open Fanout hazards

before continuing with the route.
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Copy Trace — Fanouts

¢ The Copy Trace command can be used

to copy one or multiple traces from one
location to another.

e When placing the copy, it must make a
“legal” connection.

e The copy can be rotated or pushed to
another layer.

¢ How to use it:
e Memory array traces
e Fanout control
e Any trace duplication
¢ How it works
e Add traces to copy
e Select traces to copy
e Issue Copy Trace command £
e Click to place copy of trace
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Fanouts in Cells

¢ Fanouts can be built into a cell in

the Cell Editor.

¢ Cells with fanouts are included as

Alternate Cells in the PDB
definition.

¢ In Expedition PCB, to use the

Alternate Cell:

e Place the Part using the Alternate

cell. - OR -
e After placement, use ECO >
Replace Cell
— Select the Part.
— Issue the command.
— Check the Part on the list.

— Select the Alternate from the menu.

— Apply.

Cell N arne Deescription
Top; | 100 BGA Mo Fan 100 FIM GUAD FLATPACK
Battam:
Alternates: | 100 BGA Microvia Under Pad | 100 Pin BGA -
100 BGA Yia Under Pad 100 Pin B G
100 BGA Fanout24D 100 PIM QUAD FLATPRACK, —
100 BGaA Micrnaia Fatout 100 Pin B G LI

Active: |

Fart Mumber

A - 100 BGA, P [ ieRa)|
T-100 BGA Mo
A - 100 BGA Mic
& - 100 BGA Yia |
i - 100 BGA Far

Place Parts and Cells

Replace Cell o ] o3
—Process typ Optiot

% Feplace ¢ Reset ’VSidE Both 'I ¥ Keep text attributes during replace

i Cells ta proce:

*[Cell Mame] represents the cell curently used.

Selection filter: |Selected Parts 'I ak. | Cancel | Apply |£I
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Editor Control — Vias and Fanouts

‘ Gen el'al Tab — Interactive routing
. . Effart: Layer biaz:

e Effort Level - Layer Bias - Via Cost [Medum ¥| [Medum ~]

— These three settings work together to determine la eost Max vias sdded

“how hard” the Auto Active routing commands IMedum 2] [

WOI‘k ¥ Trace and via shoving allowed

’ v Double-click to add via
— Higher Layer bias will force more vias as the ¥ Delay dynamic area fil update

router changes layer to maintain layer bias.

— Higher Via cost will force more routing against
the bias as the router avoids putting in vias.

Enable routing % direction biaz:  *Pairz:

e Max vias added [Ecbbla

Bias Layers
— Sets the number of vias that can be added by the |o. Horzortsl 1 1§
Auto Active commands. EiE ﬁ?rti?;r:m .
— If Layer bias is high, many times Auto Active ¥ & Vertical 8
routing will fail if it is not set to at least two. G Verical 7
e Layer Bias and Pairs I
— A good plan is to set layer pairs to have opposing
layer bias.

— The Auto Router does not use Layer Pairs at all.
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Editor Control — Vias and Fanouts (Cont.)

—Viaz
‘ RO u te Tab [ allaw one additional via per SMD pin
e In conjunction with limiting vias for a I'; Esebﬁ"afe ﬂu:"ﬂf%aﬂl“a_Dbﬂtt'u'ﬂs
. nanie ranout ar =ngle pin nets
signal, you can allow one fanout per SMD | ... Vel e
plane fanout via: rezsticted layers:
pad for the fanout. T o w

e Placement Outline on cells can by used as
a via obstruct, ensuring that all fanouts
are external to the part.

e You can enable the fanout of single pin

nets. Setup > Project Integration command
— (NetO)'n - aSSigned by Forward Annotation ¥ Azzign single pin nets to unused pinz, enabling fanout

— These fanouts are removed by a Remove

e The number of pads that can be attached Masginspe aspsper
to one plane connection viais controlled. [+ [z
e If an external layer is restricted for a Net
Class, the fanout can still be enabled by g on rEs e e
setting a maximum fanout length. 20w [0
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Editor Control — Vias and Fanouts (Cont.)

¢ Pad Entry Tab
e Select Pad type.
e Select Pad name.
e Set preferences for Pad

entry on the selected Pad.

— Notice the term is
“prefer”.

— Non-preferred Pad Entry
IS reported as a Hazard.
e Set Via under pad
preferences.

— Selections are
hierarchical

— Generally via under pad
applications are only
allowed for blind via
spans.

I
Generall Pats I Cellz ICIuslers&HnomsI Routes Pad Entry | Grids I Filter I Tuningl Jumpersl
—Rules for all rectangular pads
Select pads; IHectanguIar j
v Prefer 1HH v Prefer EI"E
(&)l Rectangular Pads) -
Rectangle 1370
Rectangle 13674 D|f 025 glilliestascketeinas _
Rectangle 13474 Of 0:25 IV Allows vis under pad
Rectangle 24480 v Prefer i Iv Al off pad origin
el ¥ Align on long axis
ke I Prefer | [ Locate at pad edge
Rectangle 95102 LI r : e
™ Prefer 'i eEp wia n:l:en =} |.nS|. e pa
Beset Selectgd Pads To Default | ™| Keep via pad inside pad
Wia gpang allowed under pads:
— General options I Prefer L : 5
[ | Thiough
[T Gridless pad ekt for &l pads I~ Prefer ’i v|Wia1-2
¥ Fit view / highfaht pad ¥ Via 310

Applies to both interacti

& and automatic tools.

o

K | Cancel | Apply I gl

e Pad entry preferences can

be set for all pads of a type,
and then those preferences
can be over-ridden for a
specific pad name.
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Online Hazards — Open Fanout

¢ Open Fanout

e When a SMD pad that
does not have a
completed connection,
also does not have a
Fanout for access to
inner layers..

e How did | get this?
Something obstructed
the fanout command, or
the fanout command
wasn’t executed on the
hazard signal.

Dezcrption:

Open Fanouts ' 10| x|
Cnline  Baktch  Summary  Simulabion Opkions
Hazard filter far zorted calum: I.-’-‘-.II Mets j
et Hame < | Opens Firz Met Clazs
A0 [Drefauilt]
GHD 2 pOEr

[ et M ame

/| Reference Dezignataor

[Erouping #
[LG-20 ?
C1141

4 | i
— [Graphicz options

v Select [ Highlight [ Fit view | ™ Retain zelection
@) sooh | e | @
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Online Hazards — Pad Entry

4| Winlations

¢ Pad Entry

MHet Mame
ACLE[O]
HO[11]

Met Class

[Drefault)

[Drefault]

F/ROE.

[Drefault]

e When a signal enters a pad in
a non-preferred manner.

— Non Preferred
— Bend adjacent to pad

% isible ¢ Hidden Hide |

Wiolation Type
Mon Preferred

Drezcription:
M 4 | Pad Mame | Pin Layer

- M I S al I g n ed traC e Met Name 4| Wiolahiong Met Clazs
. . ACLE[O] 1 [Crefault]
e How did | get this?
P RIOK 1 [Drefault]

— Pad Entry is a preference.
The router will violate Pad
Entry rules in favor of a

& Wisible ¢ Hidden Hide |

Layer Wiclation Type

Dezcription:
Met... | PadMame | Pin

h I g h er com p I etl on rate - HD[11] Rectangle 130114 Bend adjacent to pad
¢ DI S C O n n eCt Net Mame 4| Wiolations Met Class
— Disconnects the offending Wi 1 Tael
(D efault)

trace segment on the
selected hazard.

& isible © Hidden Hide |

Drezcription:

Digconnect | Apply | Cloze
Met . | PadHame | Pin Layer

Wiolation Type
tizaligned trace

PR 0K Rectangle 1201-19
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Padstack Processor — Pads

¢ Padstack Processor can only do 4
things.
e Change Pads

— Select layer(s) to change on.

— Set areplacement pad for pads to
change.
— Apply to:
« All Pads of that name on the
selected layers.
* Only Padstacks that are selected in
graphics.
— Click on Process Pads.

Padstack Processing =10l x|

Fads | Padztacks I

Action: IEhange j Layers -
[~ Connected pads only Layer 2
Drly internal, unconnected | Laper 3 Negative Plane
pads willlbe deleted, Layer 4 Meqgative Plane
Layer &
Layer B =
Term Caldarma —ale
Pad Types In Design # Replacement Pad ﬂ
B5th round Bdth round
A0tk round
3tk round

2. 40mm # 2 60mm rectangle
0.80rmrm % 2 60rmrm firnger

1.80rmrm % 1.60mm rectangle
1.50mm = 1.20mm rectangle
E5th square Bdth round

¥ 3th =quare
25th round Jth round

Process Pads |

Apply to: | All Padstacks j Cloze | gl

Selected Padstacks
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Padstack Processor — Pads (Cont.)

¢ Padstack Processor can only do 4
things.
e Delete Pads

— Select layer(s) to delete from.

— Select the Pad name to delete.

e The number of Pads that will be
qualified is shown.

— Apply to:

« All Pads of that name on the
selected layers.

* Only Padstacks that are selected in
graphics.

— Click on Process Pads.

Padstack Processing

Pads | Padztacks I

=101 %]

Action: I Delete j

[ | Connected pads anly

Only internal, unconnected
padz will be deleted.

Lapers -

Layer 1

Laver 3 Megative Plane

Laver 4 Megative Plane

Layer &
Layer B
TeArm Caldarrn —als LI
Fad Tupesz In Dezsign Total To Delete
173th round 2
E5th round 45
A0tk round 44
¥ath round 9
25th round a6

Procesz Padz |

Apply to: | Al Padstacks

j Cloze | gl

6-15 < Advanced Expedition PCB: Vias, Fanouts and Pads

Copyright © 2005 Mentor Graphics Corporation



Padstack Processor — Inner Layer Pad Removal

¢ If you want unconnected pads
removed from pins and vias on inner
layers, use the Padstack Processor.

e Edit > Modify > Padstack Processor

=il

Pads I Padstacks I

Action: IDeIete j Laypers -
Layer 1
I~ Connected pads anly Layer 2

Orily internal, unconmected | Layer 3 Megative Plane
padz will be deleted, Layer 4 Megative Plane

Layer B
| DSy — ILI

Total To Delete

Expedition PCB x|
Pads connected to braces or
planes cannok be deleted.

Process Pads | ‘
Apply tD:IAII Padstacks j Cloze | gl
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Padstack Processor — Padstacks

¢ Padstack Processor can only do 4
things.

Padstack Processing =101 x|

Pad: Padztacks |

e Change Padstacks ctort[Change =]

o SeIeCt a Replacement PadStaCk for Padstacks In Design / Feplacement Padstack | «

Pad StaC kS tO C h an g e #4 mtg hole, narrow washer
IFC. LCC

— . IPC, LCC, cormer pin
Apply to: IPC, 50IC

« All Padstacks of that name. IPC, 1605 [0603]

i |PC, 2012 [0205]

* Only Padstacks that are selected in IPC, 3216 [1206]

. IPC, 7343
g rap h ICS. 23th max lead dia

' 23th max lead dia, d
— Click on Process Padstacks. T

25th via pad

29th max lead dia

29th max lead dia, square pad | 29th max lead dia
38th « 250tk conn finger bottanm
38th = 260tk conn finger top

40th via pad T
B2th toaoling hole LI

Process Padstacks |

Apply b | &l Padstacks j Cloze | gl
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Padstack Processor — Padstacks (Cont.)

¢ Padstack Processor can only do 4
things.
e Reset Padstacks

Check the Padstacks to be reset.
Apply to:
« All Padstacks of that name.
* Only Padstacks that are selected in
graphics.
Click on Process Padstacks.

Reset is used if Pads in a Padstack
have been changed or deleted and
you want to rebuild the Padstack as
per the definition in the Local
Padstack Library.

If you have changed a Padstack,
Reset WILL NOT change it back to
the original.

Padstack Processing o [m]
Pad: FPadstacks
Action: [
FPadstacks In Design Total To Reset il
w| JEth tooling hole 2
w| 14 mtg hole, narrow washer 2
v | 35th = 250th conn finger top 22
v | 38th » 280th conn finger bothanm 22
v |PC, S0IC 186
v [PC, LCC 12
v 23th max lead dia 44
v | Ath via pad 44
v 29th maw lead dia g
v [PC, 1608 [DED3] 10
v |PC, 3216 [1208] 44
v |PC, 7343 4
w||PC, LCC. corner pin g
v |PC, 2012 [0208] B
v | 23th max lead dia, zquare pad ]
v | 29th maw lead dia, zquare pad 1
v | 26th via pad 196 =

Procesz Padstacks |

Apply bo: | Al Padstacks j

tose | &
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Lab Preview

¢ This Module has 2 Labs.

e Lab 1 — Fanout Mechanisms

— Simple - Get 100% fanout of the Controll-reva database. You will use
Rule Areas, Copy Trace the AutoRouter, Review Hazards and Interactive
editing to meet the goal.

e Lab 2 — Fanout (Optional)

— With little direction, you will get 100% fanout of the Control2_reva
database.
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Advanced Expedition PCB

Module 7
Routing Issues

April 2005



Objectives

Upon completion of this lesson and lab, you will be able to:
Better use interactive routing commands

Place conductive shape elements

Move routed circuits

Change existing trace widths

Create Curved Traces

Use Dynamic Area Fills

Create Breakout Traces

Create Teardrops

® & & & O o o o

7-2 « Advanced Expedition PCB: Routing Issues Copyright © 2005 Mentor Graphics Corporation



Plow Modes

¢ There are four Plow Modes during Interactive Routing.
e Forced
e Angle
e Route
e Dyna Plow

¢ Plow modes must be enabled in Editor Control - Routes Tab.

Flow modes: W Forced [ Angle W Route

¢ The command is modal - once in plow mode, simply select
another pad, trace or via to start a new plow operation.

e Escape or Right Click to leave plow mode.
¢ Toggle between Plow modes using the Toggle Plow Action Key.

| 3 Toggle Plow |

7-3 « Advanced Expedition PCB: Routing Issues Copyright © 2005 Mentor Graphics Corporation



Plow Modes — Forced Plow

¢ The default state once you select the Plow command.

Select a part pin, trace or viato begin placing a trace in your
design.

Prospective trace follows the cursor and displays as a hockey
stick.

Click to set an “anchor point”.

Trace flows around any obstacles or pads.
Traces are pushed aside if possible.

Vias are NOT added automatically.

¢ Undo

During Forced Plow removes to the last anchor point
After Forced Plow removes the last plow results.

¢ Vialocations are shown during plow. Vias can be added using
any interactive method.
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Plow Modes — Route Plow

¢ An Auto-Active/lnteractive Plow solution.

e Select a part pin, trace or via to begin placing a trace in your

design.

e Prospective trace follows a Netline path to the cursor (straight

Line).
e Click to set an “anchor point”.

e Trace is auto-actively routed to the new “Anchor Point”.

e Traces are pushed aside if possible.
e Vias are added automatically.

¢ Undo

e During Route Plow removes to the last anchor point

e After Route Plow removes the last plow results.
¢ Viais controlled by Editor Control - General tab.

¢ Layer choice is left to the routing algorithms.
e Follows all bias and restriction settings.

— Interactive muting
Effart: Laver biaz:

| High | |High |
Wia cost: bl ax wiaz added:

[Medum =] |2 =l

¥ Trace and via shoving allowed
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Plow Modes — Angle Plow

¢ An Any Angle routing solution.

e Select a part pin, trace or via to begin placing a trace in your
design.

e Prospective trace follows a Netline path to the cursor (straight
Line).
e Click to set an “anchor point”.
e Trace is routed directly to the new “Anchor Point”.
¢ Undo

e During Angle Plow removes to the last anchor point
e After Angle Plow removes the last plow results.

There is no online control of acute angles.

Traces or vertexes may be moved.

¢ Angle traces can not be pushed.
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Plow Modes — Dyna Plow

¢ A dynamic Forced Plow operation - lays copper as you plow.

e Press and drag a part pin, trace or viato begin placing atrace in
your design.

e The trace follows the cursor as dynamically placed copper.
e Automatically pushes and shoves traces and vias out of the way.
e Release the mouse to change to the active Route Mode.

e During athe active Route Mode, press and drag to enter Dyna Plow
mode.

¢ Release the mouse key (leave Dyna Plow) to add a via.
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Gloss Modes

¢ There are three Gloss Modes. Change between Gloss Modes
using the Toggle Gloss Action Key.

| 4 Togale Ell:ussl

e Gloss On (Default) - Glosses all the way back to the source pin
when each new anchor point is created, giving the most direct,
shortest path while manually plowing the trace.

e Gloss Partial - Glosses from anchor point to anchor point, with
less strength than Gloss On.

e Gloss Off - No Glossing.

— The trace will be laid down as semi-fixed pattern.
* Auto Router can’t move it.
e Auto-Active or interactive push and shove can’t move it.
* Interactively, you CAN move it.

7-8 « Advanced Expedition PCB: Routing Issues Copyright © 2005 Mentor Graphics Corporation



Multi-Plow

¢ Multi-Plow routes multiple selected signals all at one along
the same path.
e Select the starting pads for the multiple signals.
e Issue the Multi-Plow command (Action Key - F5)
e Action Keys can be used to modify the operation.

2 Converge Ini| 3 Conwerge Out| 4 Toggle Finizh | 5 Auto Finizh

— Converge In (F2) lessens the Multi-Plow trace spacing.

— Converge (F3) Out increases the Multi-Plow trace spacing.

— Toggle Finish (F4) controls how gloss and finishing work.

— Auto Finish (F5) uses AutoActive routing to finish the trace paths if
possible.

* During Multi-Plow, pressing the <Alt> key temporarily displays the Auto
Finish path
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Multi-Plow (Cont.)

¢ Multi-Plow via usage is controlled by action keys.

e When you want to place multiple vias for the Multi=Plow signals,
press the Place Via Action Key (F10).

| 9ToggleVia | 10AddVias |

e The via pattern can be changed using the Toggle Via Action Key
(F9).

Diagonal 1 Diagonal 2 Staggered Parallel Perpendicular

e After placing the vias, you can change to a different layer.

e Changing vias using other than (F10) uses the current active via
pattern.
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Conductive Shapes

¢ A conductive Shape is a coppered area that creates
connectivity.

e Used to replace traces for connectivity
— Cross between traces and planes

— Looks like plane but doesn’t need to be processed
— Drc’d like a trace

No online DRC when adding conductive shapes - Only Batch DRC.
e Place in Draw Mode ~Type

— Type - Conductive Shape [Conducive Shage M

Layer 1
— Must be a closed element. Net WEE
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Move Circuilt

¢ When acircuit is placed and routed, the Place > Move Circuit
command can move or rotate the circuit without disturbing the
local traces.
e Issue the Place > Move Circuit command.

— The command is modal - it must be turned off to leave Move Circuit
mode.

— The command automatically activates Move Mode.
e Select Parts in the circuit.
e Press the Move Action Key.
e Move, Rotate or Push circuit to a new location. [[ZfkE5

...................................
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Change Width

¢ To change width of routed traces:
e Select the trace to change.

e Issue the Route > Change Width command.

e Enter the New width.

e Click on Apply
— Only selected segments will change if the
change does not create DRC violations.
¢ To change Width during routing:

e Use apop-up menu to select the Minimum,
Typical or Expansion width as set in Net
Classes.

e Keying during routing:

— cw n - change to the width “n”

— cw m - change to the Minimum width
— cw t - change to the Typical width

— cw e - change to the expansion width

Change Width

Current width;

[5/7

e width:

|?

¥ Include fived and locked races

k. | Cancel |

Cancel Plow
Close

----- Change Width -----

Mimirmurm ath
Twpical 5.5th
Expansion 5,5kh

--- Change Mexk Wia ---
Yia 10/6 5q

Wia 14/10

Wia 15/14

Via 2416

Wia 2418

Yia 30/20

02eMI4

(Met Class Defaulk)
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Modify Corners

‘ Whlle PlOW ROUtlng, Fll Wl” tOgg'e 'IDT:::ggIEEuwel
manual curved trace routing.

¢ The Route > Modify Corners command -
changes trace bends from or to arcs. i | it
e Set aminimum or a maximum radius to Masimum radius: [t
allow a variable radius. Set them the e
same to set the radius. O et i s
e The command can work on all corners on { Chenaetocanee
the board or just selected corners. |4l Cormers =l
™ Include fired and locked comers
¢ Traces attached to curved traces can not
be moved. 0k | _Cancel | [ oot | 43

¢ Curved traces can be moved, which will
change the radius on the curve.

_- o

>
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Hug Trace

¢ The Hug Trace command allows routing one signal exactly
next to another trace.

e Issue the command using the icon or on the Route menu. %

|Select pin or netline on net to be routed.

e Select apin or net line on the to be routed net

|Se|eu:t start poink on trace ko hug,

- \
e Select a start point on the trace to hug _

|Se|eu:t end point on trace to hug.

e Select an end pointonthetraceto hug B

Select side of trace to hug.

e click on the side of the trace to hug to set the side
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Dynamic Area Fill

¢ Dynamic Areafill is an operation which will
dynamically show plane shape “healing” as
traces or vias pass through the area.
¢ How it works:
e Draw the Plane shape in Draw Mode.

e Enable Dynamic Area Fill AND Plane data on
Display Control — Layer tab:

e You must be in Route Mode.

Flare Data

W

W

| Plane Shapes & Obstucts
[ |Fill Flane Shapes

Plane Data Behind Traces|[v

¢ On Display Control you can have updates to | Fomamesearis
. . elay Graphic Update |Iv
healing delayed during DynaPlow or Move
operations.
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Dynamic Area Fill (Cont.)

¢ Remember - Dynamic Area Fill only works on Plane Shapes
that have NOT been processed.

¢ Remember - Dynamic Area Fill graphics are not stored in the
database as coppered area.

e They MUST be processed using the Planes Processor.

¢ If you attempt Gerber output without using the Planes
Processor to create “real copper” in Plane Shapes, there will

be a warning prompt issued. ]

This design has plane nek{s) defined that have no plane data
generated For them, It is recommended that vou enter the
Planes Processar dialog and generate the missing plane data
before processing the selected ootput files, For more
information, please see the "MissingPlanes, bxt" logfile For a
lisk of layers and plane nets that are missing plane data.

Do wou wish ko continue processing the selected output Files 7
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Breakout Traces

¢ Breakout Traces is a methodology to add
extra copper at the point where a trace
leaves a pad to prevent misaligned drill
outs from breaking the trace/connectivity
to the pad.
e Widens the trace at the pad entry point.

¢ Route > Teardrops and Breakout Traces
> Breakout Traces

e Set Breakout Parameters - how thick and
long is the Expansion.

e Check Pads and Vias which need

Breakout Traces.

— Width and Length can be customized for
each pad - OR

— Click the Apply Default . . button to use the
parameters to set the Width and Length.

e Set the Items to Process.

Bound off ta: {0 [th]

|

" Diefault width

I‘I [th)

— Length

From pad edge: |25 [th]

Apply Default Parameters towidth & Length Fields of Selected Pads Below

— Drrilled component pad selection

Fad Name

wlidth

Lenath -

¥ Found 70

35

25

¥ Found 35

175

25 e

¥ Found 56

28

25

¥ Round 54

27

25 LI

—Yia pad zelection

Pad Marme

fidth

Length

¥ Round 24

12

25

¥ Round 28

13

25

— Items to process

j ¥ Includs fired and locked traces

oK

Cancel I Apply I QI
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Breakout Traces (Cont.)

¢ Breakout Traces can be a Post-
processing task - OR

¢ Set the parameters then turn on Dynamic

fld to Select Set 3 I3+ action Keys
Breakout Traces to redo Breakout Traces RS
d u ri n g ed |t| n g _ E:E; E :i:: :::t Foints

— WUnfixed Parks

¢ The Edit > Add to Select Set command v P

. ] Wnifie Wnfixed Test Points
can add Breakout Traces to the selection B
_ Locked Traces
list. Bus S
‘& & Unhighlight &l

Partly Selected Nets

¢ Visibility of Breakout Traces is controlled o

% Delete all Traces and Yias
- COrdered Mets

by Pad graphics in Display Control.
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Teardrops

¢ Teardrops is a methodology to add extra )
. (06000000 JOOUK
copper at the point where a trace leaves |[e 00600600900 Qaee
a pad to prevent misaligned drill outs
from breaking the trace/connectivity to
h g il
the pad. - Pk
e Teardrops the trace at the pad entry point. wsolwr-g € et
¢ Route > Teardrops and Breakout Traces et [0 || I—I
: i Wia pad ratio: 1
> Teardrops |
[ Part pad o yia pad Include Yia Pads
® Set Teardrop Parameters. ‘ FIncludefixedflockedtra-:es
e Check Pads and Vias which need I R i
Breakout Traces. o[ |
e Set the Pads to Process. ok | cacd | [ 2w | &
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Teardrops (Cont.)

¢ Teardrops can be a Post-processing task
- OR

¢ Set the parameters then turn on Dynamic
Teardrops to redo Teardrops during
editing.

¢ The Edit > Add to Select Set command
can add Teardrops to the selection list.

¢ Visibility of Teardrops is controlled by

Pad graphics in Display Control.

St 4 [ action Keys
@4 Eind. .. Chr+F Fied Batks
’}' Find Mext Open Netline Fixed Traces
Rewiew 4 Fixed Yias
Flace ¥ Fixed Test Points
todif: 3
MY WUnfixed Parks
PiF Unfixed Traces
Sermi Fix Unfixed Yias
] Wnifie Unfied Test Paifts
2 Lock
I Locked Farts
" Locked Traces
4 Highlight Locked Yias
4 Unhighlight Lioncked Test Poinks
Unhighlight: &l
ﬂ s Partly Selected Nets
. Delete CErHD Highlighted Iterns

% Delete all Traces and Yias

COrdered Mets

Properties. .

Differential Pairs
Tuned Hets
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Lab Preview

¢ This Module has 2 Labs.

e Lab 1 — Manual Routing Tools

— You will be putting a Conductive Shape in Control2_reva. In
Controll_reva, you will be putting a ground shield, using a Rule Area,
Playing with Trace Widths and manual routing techniques.

e Lab 2 — Post-Process Routing (Optional)

— In Controll_reva, you will be investigating Breakout Traces, Teardrops and
Curved Traces. Alas, you will not be saving any of this work.
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GraBhics.

Advanced Expedition PCB

Module 8
Signal Integrity Issues

April 2005



Objectives

Upon completion of this lesson and lab, you will be able to:
Assign Nets to Net Classes

Set and Route Net Routing Order

Create Virtual Pins

Set Maximum and Matched Net Lengths

Set and Route Differential Pairs

Set Crosstalk and Parallelism Values

Set Maximum Stub Length and Maximum Vias per Net
Build Pin to Pin Delay Formulas

Route to Signal Integrity Constraints

Review and Repair Signal Integrity Hazards

® & & & O O O O o o
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Discussion Topics

i i o | cwed o

B[ 2]+ =]

Fin_| Pause

e Interactive Routing of the constraint
e Automatic Routing of the constraint

mpted | ToTty | Opens | % Fouted [ Vias | CPU ()| CLK(himis] |

T
S e [ ] (e | \ |

1= | L.elElx)

otz [(Ewe | o | @]
e DRC checks on the constraint
e Other issues about the constraint ==
\(:; ssssss I s r.—:—‘ltgl
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Assigning Net Classes

¢ Signals are assigned to Net Classes on the Net Properties

dialog — Net Order tab.

MNet Properties

Het Rules | Delay Furmulasl

e Select the net

e Use the Net Class column drop down |
e Choose the Net Class

|

Met Order |Timing & Differential F'airsl Ernsstalkl Other I

Het Clasz i Met Hame T opalogy Ordered |

Power & GMND WLCC3 MST - KMini..
Power & GMND WL MST - KMini.. e
Power & GMND GHD ST - kini...
[Crefault) =SIGOT0225 MST - Mini...
[Crefault) TROY- MST - Mini...
[Crefault] TERMPWwWHR MST - KMini..
[Drefault] STOP- MST - KMini..
[Drefault] SERR- ST - kini...
[Crefault) SO[15] MST - Mini...
[Crefault) SO[14] MST - Mini...
[Crefault] SO[13] MST - KMini..
[Drefault] SO[12] MST - KMini..
[Drefault] SO[11] MST - Mini...
[Crefault) SO[10] MST - Mini...
[Crefault) S0[4] MST - Mini...
[Crefault) SD[E] MST - Mini...
[Drefault] SCZ5EL- MST - KMini..
[Drefault] SCZRST- MST - Mini...

SCZREQ- MST - Mini...

i- - Mini... -]
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Routing Order

¢ Signals are assigned a Net order topology on the Net
Properties dialog — Net Order tab.
e Select the signal
e Choosethe order topology
— MST — Minimum Spanning Tree
— Chained

— Custom
* Ordered is set to Yes or No depending on if the order has been set.

Met Order |Timing ¥ Differential F'airsl Eru:usstalkl [ther I

Finz in net—

et Clazz | MetMame Topology
[Crefavilt] Mo

[Crefault) HIGO FST - Minimum Spanning Tree
[Crefault] HO[47] | Chiained _
[Crefault] HO[4E] ECMERENL

Source Pir
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Routing Order (Cont.)

¢ Setting the Order on Custom Nets

— Fing in net — Force order
e Pins are shown on Pins in Net Table fie L G ]
— Select pin to place in order/
— Click the Move Arrow i~ %
* OR Double Click on Pin <
. . &«
— Pin moves to Force Order Ilst/ B
i
e Repeat for other ordered pins
Create/Delete Branch
— Ping in net — Forze arder
M Type | Ordered Pinz
. 5 1218
e Pin Order can be changed L Usias
— Select the pin to change— N
— Use Up and Down arrows\ 2
<
m «
\i
hd
Create/Delete Branch |
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Routing Order (Cont.)

— Forze order

Type | Ordered Pinz

— Pinz in net

¢ Branched Nets Use a pre-assigned pin as | e
a branch point for the net

e Move the first pins to the Force order table-/

Load Ping +

U259
e Click the Create/Delete Branch button to
put in a branch statement

4 T ermninatars &
e Click the pin, in the Force order table t :I
branch from

> L 229

Branch -
/. h'l E-29
L 11239
- Branch -

I116-39

s |

L fluzas
|
|

- Branch -

[e» lalr D\

\

/

e Continue with pin ordering as normal
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Routing Order — Netline Manipulation

¢ Nets can be ordered graphically using the Route > Netline
Manipulation command. This command enters a Mode.

1Hep | 2tcve | 3PlaceVP [ 4PlaceGP |iToggleTopolod — BUnda | 7Rcds | | 9Revert | 10ToggeView| 11Find | 12Finish

[ Toggle VIEW | 'IEITDggle‘-.-’iewl

— Toggles net visibility from Standard, to Selected Net only, to Selected
Net with Shadow Mode

[ ] Toggle TOpOlOgy iTDgg|ETDDD|Dé
— Toggles the selected net from MST, to Chained, to Custom Topology.

— Current status of the selected net is shown in the Status Bar

Topalogy: Customn, Stakus: Undefined
e Setting Custom Order
— Select and delete Netlines
— Re-order Netlines by clicking pin to pin

) Revert | 9 Revert |

— Returns the selected net to its initial topology
e Finish |__zfrsn | Exits Netline Manipulation Mode
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Routing Order — Virtual Pins

Virtual Pins are non-schematic routing nodes that can be
inserted into a nets routing order.

Virtual Pins can only be added to Custom ordered nets.
Virtual Pins can be used as branch points.

Virtual Pins can be used as nodes in Delay Formulas.
e Select Place VP | sreevr | Drag and click to place the Virtual Pin
e Click pin to Virtual pin connections to add Netlines

Guide Pins are non-schematic routing nodes that guide trace to
a certain point during routing.
Guide Pins can only be added to Custom ordered nets.

e Select the Netline to Guide

e Select Place GP [_#m==tf | Drag and Click to place the Guide Pin

e Click to place another Guide pin, or use a pop-up menu to accept
the Guide Pins
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Pin Types

¢ Pin Types come from:
N E i
e The schematic “Route Pin Type” property g ' : 1
— S S
— L L
T T
e PDB Pin Properties
Terminator T
- Input L
_ Schmidt L Pin Type
- Bidi S [Fmrie Jiou
- Output S Fin Type  |Input
- Tristate S Firn Type  |Input
- OpencCollector S Route Order Type = T|;

OpenEmitter S

o Bth In Symbol Pin Types Make Pin Type visible in

Input L .
- Schmitt L Display Control - Parts Tab
- Output S ¥ Pin Mumbers '_
- Tristate S [+ | Fit Types ([

— OpenCollector S
— OpenEmitter S

— Digital S
- Power L
— Ground L
— Analog L
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Routing Order — Behavior

¢ Interactive Routing must follow the Custom order. Attempting
to connect out of order causes a Stub Length violation.

¢ Automatic Routing will always follow the Custom order.

¢ Review Hazards does not have a Custom order check.
Violations will be reported as a Stub Length violation.

e How would you get a violation?

— Set the Custom order after the net is routed. If this is done graphically,
a prompt dialog will display. x|

Met 4_D[11] s routed.
Changing the order may create stub length problems.,

e Other issues — Custom ordered signals have netline visibility

settings. *3) o] ltem
s |7 Metines & Clazzlines

| Ordered # Flouted Metlines

v | Ordered & Open Metlines

All Open M5T Metlines
Other Issues

Aute Eouier Interaciive Editor Contml Hazard
Met Order Constrait Constrairt based on Stub Ho Direct Comtrol Mo Direct Hazard hlust have Bax Stub Length
Length Stub Length Orveerride Stab Length Violations Wlast Custom Order for Delay Formmlas
Special Hetlines
Modify Hethine Order Corunand
Wirtnal and Guide Pins

Pm Types — Source, Load, Ternmunator

8-11  Advanced Expedition PCB: Signal Integrity Issues Copyright © 2005 Mentor Graphics Corporation



Maximum Length

¢ Signals are assigned a Maximum Length on the Net Properties
dialog — Timing and Differential Pairs tab.

e Select the signal
e Enter the maximum length

— If using other than the default units, enter the units

— Length is for the entire net

C 00t O

Max Length = 1500th 200th

@7---@

Interactive - route 100th then stop
Auto-route - does not route

Met Order  Timing & Differential F'airsl E[033[a|k| Other I

Met Class Het Mame Max Length or Delay
[Crefauilt] ACLE[T] 2,000tk
[Default) ACLE[2] 2.000th
Cé, Cal8]

[Drefault) ATE_DFRA1 7hnz
[Defauilt) &_D[0]
[Dafauilt) A D[2]
[Default) &_D[3]
[Dafauilt) A_D[4]
[Drefault) &_D[a]
[Crefauilt] & _[D[6]
[Default) & D[7]
[Defauilt) &_[D[E]
[Drefault) &_D[A]
[Defauilt) &_D[0]
[Dafauilt) A_D[11]
[Drefault) & D2
[Crefauilt] &_D[13]
[Drefault) & D[14]
[Crefauilt] &_D[15]
[Default) & _D[1E]

Maw Length or Delay can be specified a2 & percentage of Manhattan distance, For e
Oweride default length and tolerance units by including unit label after value. For ex:

Diefault units: Ith j |1 net selected..
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Maximum Length — Behavior

¢ Interactive routing will not route beyond the Maximum Length
e Editor Control — Route option will turn the constraint off.

*Optional net iwles
v Stub lengths v Layer restrictions
v Wia restictions v tdaw delaps & lengths

e While routing a net with a Maximum Length, a Max-Length_Ellipse
dynamically displays the remaining available length.

P

¢ The Auto Router will not violate Maximum Length.

¢ Review Hazards has a check for Max Length violations.

Meth.. + | Excess(th] et Class

e Unrouted nets based on Manhattan ALK #1467 Defal]
F45 [Drefault)
e Routed based on actual length

MetM... | Maszlen.. | Manhatta.. | Open [th Routed [th

MetM.. < | Maxlen.. | Manhatta.. | Open (th Fouted [th

ACLK[T] 900

Aute Eowier Interactive Editor Coniml Hazard Other Issuss
r!hx Length Constraivt Constra [(Chverridas) Chmarride Max Length Hazard
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Matched Length

¢ Signals are assigned a Matched Length Group on the Net
Properties dialog — Timing and Differential Pairs tab.

e Select the signal

e Enter the Match Length Group number.
— Different numbers set up different groups.

e Enter the tolerance for the group.

— All group members must have the same tolerance.

CWELZ]

2,000tk

10th

CWwELI]

2,000tk

10th

CWE[4]

2000t

10th

CWE[S]

2000t

—_ ] = —

10th

— If signals in a Matched Length Group have a Maximum Length, they

must all be the same.
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Matched Length — Behavior

¢ Interactive Routing
e Route all members of the Matched Length
Group.
e Select any segment of any of the group
signals.

e Press the Tune action key. 71w |

¢ Automatic Routing

e Route all Members of the Matched Length
Group

e Run a Tune Pass.

— Items to route includes an option for only
working on nets that need tuning.

— Tuned nets are set to Fix by default.

— Tuning passes can be saved as a Tuning
scheme.

Pazz| Pasz Type| ltemsto Route | Start] End | Mow| Layers Rte. Grd | “ia Grd | Fix | Pause
I  |Fanout Tuned Fin-Pairz |1 3 Sl Enabled  |[Defaul] |[Defaut] (T [T
V¥  [Roue Tuned Pin-Parz |1 3 Al Enabled [Defaul] [[Defaut] [T [T

Tune Tured Fin-Pairs |1 All Enabled (Defaul) | [Default] |
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Tuning Controls

¢ Tuning is controlled by settings on the Editor Control — Tuning
tab.

Enable tuning patterns

Set serpentine pattern parameters

Set Auto-Tune urgency

Allow vias in pattern

& ~ditor Control B =l

Geng I| F'artsl Cellz | lusters & Fooms| Routes [\Pad Entr_l,Jl Glidsl Filter ~ Tuning I.Jumpelsl

— TuningWattern rules

—MinimuNgpacing———— Beaular—————————— [ lneqular

- Preferred minimurn Mhgaht I""""UW j IF'revent j

J‘LI}I 40 \ [th] — Semi-F eqular ~ Hon-Serpenting

— Minirurn letngth to tune I |||| . . || I L l
\ o 100 [th \ | &l = Jallow =

x AutoT une urgency - interactive: AutaTune urgency - automatic:
I llow wias in anp pattem Ifo j ID[[ j

Applies to both interactive and automatic tools. (] | Cancel | Apply I @l
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Matched Length — Behavior

¢ Review Hazards has a check for matched length violations.
=10l

Online  Batch  Summary  Simulation  Options

Hazard filter for zorted column; I.-’-'«II Metz ﬂ

T olerance [th

l |

* Vizible  Hidden Hid= |

Description:

"Graphics optionz

[ Select [ Highlight [ Eit view | [ Retain selection

(#) m Cloze | gl

Aute Eowisr Interaciive Editor Contml Hazard Other Issussz
Maich Lengih Foute thenTune (Fix) Foute thenTune (Fix) Tumng T ah Match Length Hazard Find Category
Urzency Frouate, Tune, Lock
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Differential Pairs

¢ Signals are assigned to a Differential Pair on the Net Properties
dialog — Timing and Differential Pairs tab.

e Select the signal

e Enter the Differential Pair Group number.

— Different numbers set up different groups.

— Only two signals can be assigned to each group.

Met Order  Timing & Diifferential F'airsl E[Qggtalkl Other |

MHet Clazz

Het Hame

kax Length or Delay

tatch Set #

katch Set +4- Tal,

Dniff Pair #5 | Diff Pair Tal. -

[Drefault)

rG2

10tk

[Default]

h1G1

10t a

[Drefault)

HIG2

20tk

[Crefault)

HIG1

—| = 3| s

200th

Prar & MM

WIS

— Differential Pairs must be Custom Ordered. If you do not set the
Custom Order, the system will automatically set it for you.

— Tolerance sets the value for a Hazard report showing how close to the
same length the Differential Pair nets are.
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Differential Pairs — Spacing

¢ Differential Pair spacing is set in Net Classes and Clearances

| Met Class: "':)l}(l |'\-’ia Azsignments:
I arne do |- Yia Span 4| [Detault Yia) MHet Clazs Wia
[Drefault) Through “Wia 2618 [Drefault Wia)

Analog

Ch,

Clock, |

|Diff2 |

| Widths & Impedance by layer: l

Firirnrn Typical Typical Expanzion Differential
Layers A | width Width Impedance Width Pair Spacing

v Layer 1 3 55 93 7398 55 4

v Layer 2 3 ] £3.3198 ) 4

v Layer 2 [Flane] 3 55 £3.3008 55 4

W |Layer 4 [Flans] 3 b5 1 bh 4

¥ Layer 5 3 ] £9.9138 E 4

V| Layer & 3 55 93,7395 B 4

¢ For Differential Pairs that require different spacing, assign them

to different Net Classes. — —
Diff1 HIGO
Diff2 MIG1
Diff2 IGO0
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Differential Pairs — Layer Usage

¢ Differential Pairs can be routed in two ways:
e Side by Side

e Broad side (on adjacent layers)

¢ This setting is made in Editor Controls - General Tab.

e Adjacent Layers set
— Differential Pairz
\ Adjacent and
Zame layer pairs:
1 2

>
2 1
e Same Layer set— 1
al ]
b B
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Differential Pairs — Behavior

¢ Interactive Routing
e Select one of the Differential Pair nets, then Multiplow. - OR

e Select one of the Differential Pair nets, then Route.

— Control of Differential Pair routing and editing is set in Editor Control -
RouteS tab |'Differential pair ez

Mir lergth bo maintain paiing: | 100 [th] Curing Push & Shove: Ilgnu:ure Fair Relabonstips j

|griare Pair B elationships

Al Pairz ta Split If Meceszany
Fraohibit Splitting of E sisting Pairz
Avoid Splitting of Exizting Pairz

¢ Automatic Routing

e The Auto-router will route with Differential Pair relationships.
— Items to route includes an option for only working on Differential Pair

nets.
— Differential Pair passes can be saved as a Differential Pair scheme.
Fazz| Pazs Type| ltemzto Route | Start| End | Mow| Lavers Fte. Grid | YiaGnd | Fix | Pauze
Iv¥  |Fanout Differential Pairz |1 3 All Enabled (Defaul] |[Defaul] 7 [T
Iv¥  |Foute Differential Pairz |1 3 All Enabled (Defaul] |[Defaul] 7 [T

2 Tune Cifferertial Pairs |1 All Enabled (Defaul] |[Defaul] |

¢ Review Hazards
e Thereis not a hazard check for Differential Pairs.
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Differential Pairs — Matched Length

¢ If the members of a Differential Pair group must also be
Matched Length:

e Give them a Differential Pairs Tolerance
e Check that Tolerance in Review Hazards
e Manually adjust lengths at connections
¢ If multiple Differential Pairs Groups must be Matched Length:

e Set them in the same Match Length Group.
e Tune — the differential pair Groups will then tune to each other.

Aute Eowier Interactive Editor Coniml Hazard Other Isruas

Diferential Paie Foute Diff Pairs nlti Plosar o Eroadside ws. Edgze Duff. Paivs Tolerance Ihast be m Same Met Class
Mo Via or Bias Hug Trace or Conpled Hazard Het Class setting for Spacing
Daff. Pairs Het Type F2 Eoute Interactive Push and Blast Be Custom Ordered

Showe Controls
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Maximum Crosstalk

¢ Signals are assigned a Maximum Crosstalk voltage on the Net
Properties dialog — Crosstalk tab.

e Select the victim signal

e Enter the Maximum Crosstalk Value.
— Default unit is Volts (V) — enter mV for millivolts.

Met Clazs

Het Mame

bas Crosstalk.., =

P ulti “fidth

HIG4

150m¢

[Crefault]

HIG3

150m¢

[Crefault]

MP[1]

100w

[Crefault]

MO[12]

100w

¢ Maximum Crosstalk is not a routing constraint.
e Signals are routed and then violations are reported as hazards.
e Hazards must be manually corrected.
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Maximum Crosstalk — Calculations

¢ Maximum Crosstalk is estimated based on:

e Space between the traces
e Parallel distance of the trace runs

e Risetime for the source pin on the aggressor net

e Voltage swing for the source pin on the aggressor net

¢ Rise Time and Voltage Swing are set on Setup Parameters —

Buried Resistors and Rise Time tab.

¢ Device Technology
e From a Property in the PDB

[+ JIF

|EnmpnnentpmpeMea

I ame W alLie

Type IC

Height [th] o i

Toatian
UTech F—"
[ bt |
Aute Eowier Interactive Editor Coniol
C'ross Talk Mot a Constrand WNaot a Constrant o Contml

Hazard

Estimmated Crosstalk Hamard
Camulative Worst Case

— Rige time by technology

Technology /| *Rize Time [nz) Woltage Swing [V] -
ABT 15 5
AC 1.2 5
ACT 1.2 5
LS 1.2 4
&5 072 4
[ 15 5
CHOS 0& 5
E10E 0.45 2 —
E10H 096 2
E10K 252 2
E100E 0.45 2
E100K 07wz 2
F 06 5 ;I
— Default «alue
Hise time: ID.B [ns] Yoltage swing: |5 [
Rize time iz the time to change from 20% to B0% of the voltage swing.

Other Izruss

Zignal Type onsource Derved from
PDE —Type Propeny

Fise Time!Vaoltage Swing on Setup
Parameters
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Parallelism

¢ Signals are assigned a Max Parallelism value on

the Net Properties dialog — Crosstalk tab.

e Create the Rules Table
— One table is for same layer parallelism
— One table is for adjacent layer parallelism

— Values are for trace edge to trace edge distance

« Adjacent layers can have negative values, indicating edge

overlap
e Select the victim signal
e Enter the Parallelism rule factor

— Simplicity — multiply the factor by the Parallel length in

the table to get the allowable length

— Smaller factors are assigned to more sensitive nets

¢ Parallelism is not a routing constraint.

—Acoumulative parallel

ism rules

Same layer segments:

B [

Edoe /Edge ..

Max Parallel Len

2hth

3000 th

15th

1500 th

10th

1000 th

Sth

S00th

Sth

300th

|.-’-'A.diac:ent layer segments: f)l )(l

Edge / Edge ...

M ax Parallel Len

12 th

2800 th

Tth

1800 th

Eth

1100 th

3th

200th

-3 th

300th

et Hame

tax Crosstalk 4]

Parallel Bules Factor

CA[R]

0.5

ATE_DR&AMI

1

A_D[0]

12

e Signals are routed and then violations are reported

as hazards.
e Hazards can be automatically corrected.
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Crosstalk and Parallelism Hazards

¢ Hazards for Crosstalk and Parallelism are reported as

“cumulative worse case”.

e All signal segments that are aggressors are considered.
e The effect for all aggressor segments is totaled.

e If the total effect is greater than the allowable value (Crosstalk
Voltage of Parallelism Factor), then it is reported as a hazard.

MHet Clazs
[Crefault)

f* ‘igible  Hidden Hide |

Dezcription:
it et 4| Aggressor Met Crozstalk, [ Segment Length... | Spacing Laper -
1
HIG2 HD[42] £.9372 9263 19 5
HIG2 HD[42] BE.1E0G 24991 B 5
HIG3 HIG4 B0.9413 21544 B B
HIG3 HIG4 288243 2328 13 G
HIG3 HIG4 48429 48.51 1.5 G
=2 hAb ATAT 44 FE24 N ED [m] [y ll
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Crosstalk and Parallelism Example

Accumulative Parallelism Rules

l<— 100th —-‘ 10th
Edge/Edge Gap | Max Parallel Length MGGRESSOR A

20 500 5th
15 300 VICTIM
10 150

AGGRESSOR B
5 100 L J ‘
50th 100th—»| 15th

MAXIMUM ALLOWABLE FACTOR FOR VICTIM =1

ACCUMULATIVE PARALLELISM
GAP PARALLEL DISTANCE [/ MAX = FACTOR
DISTANCE LENGTH
A 10th 100th 100th / 150th = .66
B 5th 50th 50th / 100th = 5
15th 100th 100th [ 300th = .33
TOTAL FACTOR 1.49
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Crosstalk and Parallelism Example (Cont.)

Accumulative Parallelism Rules

Edge/Edge Gap | Max Parallel Length
11 700
9 500
7 350
5 200

100th — AGGRESSOR
Oth A
H

VICTIM

AGGRESSOR
5th B

100th —

MAXIMUM ALLOWABLE FACTOR FOR VICTIM = 0.65

ACCUMULATIVE PARALLELISM
GA PARALLEL DISTANCE [/ MAX = FACTOR
P DISTANCE LENGTH
A Oth 100th 100th /  500th = 2
B 5th 100th 100th /__200th = 5
TOTAL FACTOR A
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Crosstalk Hazards

¢ Crosstalk hazards must be manually repaired.
e Evaluate whether the cumulative hazard is really a problematic
situation.
e Sort descriptions based on worst hazard value.
e Select the description line to correct — then turn on Graphic
Options
— Select - will select the victim net
— Highlight - will highlight the aggressor net
— Fit View
e Correct hazard by separating the victim and aggressor nets.
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Parallelism Hazards

¢ Parallelism hazards can be

automatically repaired.

e Auto Router has a Tune
Crosstalk pass that will correct
Parallelism.

e Review Hazards for Parallelism
has an automatic solution
capability.

— Select the description line(s) to
correct.

— Click Resolve

— As solutions are found, a dialog
prompts for options.

e Resolution is by inserting
“Spacers” between offending

fraces.
Aute Bouier Interacive Editor Coniol
ot a Constraint Mot a Constrand Mo Contml

Tuning Pass for Spacers

R Parallelism s ==l
Cnline  Bakch  Summary  Simulation  Qptions
Hazard filter for zorted column:  |EIREEE j

Met Class

HIGO 1 414 1.84 0.89 [Default])
HIG1 1 382 [Default]
HIGZ 1 4.4 1.21 1.05 [Default)
HIG3 1 572 216 216 [Drefault)
HIG4 1 3 1.25 1.25 FAulti width
IGO0 1 281 1.05 1HlE [Drefault) ﬂ
& i el y
Dt Wizible Hidden Hide |
Yictim Met | Agagressor Met | Factor Length [th] Spacing [th] Layer -
HIGO HIG3 ns9 i 5
|HIG1 )
|HIG1 A
MO[44] 24196 7.73 3]
HIGO Ha[1] 0.43 ; A
HIGO Ha[1] 085 2242 & 5
HIGO Ha&[1] 015 1132 12.03 5 ﬂ

— Graphicz optiong

¥ Select [ Highlight v Fit view ‘ [ Retain selection
(#) Fesalve | Apply | Close | @ |
il

Patential zpacer location(z) found. Accept, Expand and Reject will operate on the
current spacer location only. Accept Al will insert spacers at every target location

withiout further intervention.
Accept I Accept Al Espand Reject Cloze | @l

Hazard

Parallelismm Hamard
Curmualative Worst Case
Interactive Spacer Inserhion

Oiher Issues
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Parallelism Hazards — Spacers

¢ Spacers are specialized graphics
that are inserted between traces that
cause Parallelism violations.

Spacer visibility can be controlled
on the Layer tab of Display Control.

Spacers can be selected in Route or
Draw mode.

Spacers report values in the Status
Bar.

Spacers can be selected using Edit >
Add to Select List.

Spacers can be pushed and shoved
by Plow routing or Auto Routing
routines.

fh fh fh ul fh fh fh fh fh fh fh fh u!
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Stub Length

¢ Signals are assigned a Max Stub Length on the Net Properties
dialog — Other tab.

e Select the signal

e Enter the Stub Length value
— All Chained and Custom net ordered signals are assigned a default

StUb Length Of 300 th MHet Mame Mam Stub L. ©
RCLE[Z]R 200tk
RCLE[Z] 100th
RCLE[T]R 200tk
RCLE[T] 100th
RCLE[O]R 200tk
RCLE[O] 100th

— A Stub is defined as an area where multiple netline connections share
the same copper.

MHetline _“'“——________.

Stub
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Stub Length — Behavior

¢ Interactive routing will not allow stubbing beyond the

Maximum Stub Length.
e Editor Control — Route option will turn the constraint off.

*Optional net iwles
v Stub lengths v Layer restrictions
v Wia restictions v baw delays & lengths

e The Auto Router will not violate Maximum Stub Length.
e Review Hazards has a check for Max Stub Length violations.

Met ... < | bax Stub Length [th) # Stub Length Wiolations Met Clazz |:|
CA[TE] a00 1 A,

CA[T7] 300 1 CA

RCLE[1] 100 1 [Default]

[Default]

1

& i Cou .

Descipton: Yizible Hidden Hide |
MetM... ¢ | Excesz(th Stub Length [th Pir
RCLK[2] 2835

| RCLE[2] 18513 28513 R3-1

Aute Bouier Interaciive Editor Contml Hazard Oiher Issues
Max Stub Constrat Constrand Chverride Max Stab Lensth Hazard Foute Order Violations Feport a5 a
Ztub Length Hazard

Length
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Maximum Vias

¢ Signals are assigned a Maximum Via Count on the Net
Properties dialog — Other tab.

e Select the signal
e Enter the Maximum number of Vias

et Mame Maw Stub Lengthf Maw ..~ # Pins on Met |
MIG1 Stk g 3
EOL 2 3
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Maximum Vias — Behavior

¢ Interactive routing will not allow more vias than the Maximum
Via Count.

e Editor Control - Route option will turn the constraint off.

*Ophional net rules
v Stub lengths v Layer restrictions
v Max delays & lengths

e The Auto Router will not violate Maximum Via Count.

e Both interactive and Auto-Routing can add an additional via per
SMD pin if that is enabled in Editor Control - Routes Tab.

Wiaz
[ v Allow one additional wia per SMD pin
e Review Hazards has a check for Max Via Count violations.

< | Excess

‘ias Allowed | Through Pins

& Yisible " Hidden Hide
Drescri plion —I
e 4 pan &

Aute Eouier Interaciive Editor Coniml Hazard Oiher Issues
Max Vias Constrait Constraivt Chrarride Max Wias Hazard
Aerar Additional Via for
SMD Pins
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Supply Voltage

¢ Signals are assigned a Voltage on the Net Properties dialog —

Other tab.
e Select the signal

e Enter the Supply Voltage

MHet Mame

M ax Stub Length

b ax Wias

# Pirnz on Met

Supply Woltag...

YCC3

20

=0

YCC

E1

=0

GMD

118

o

¢ Signals with Supply Voltages assigned will not be aggressors
during Crosstalk and Parallelism calculations.

¢ Supply Voltages are used during Signal Analyzer calculations.
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Delay Formulas

¢ General Notes

While other Net Property functions operate on the entire net, Delay
Formulas set pin to pin delays.

Only nets that have a Custom order can be assigned Delay
Formulas.

It is helpful to have Source pins identified in Delay Formula
operations.

Formulas can use operators (+ - < > =)

Formulas have tolerances. The default tolerance can be set and
used, or overrides can be written into individual formulas ( +/-N
+N/-N N:N)

Default units for Delay Formulas can be used or units can be
specified in the formula. ( ps, ns, in, th, mm, um)

Formulas can be entered in shorthand syntax, then expanded to
Ref-pin syntax ( @D13=2000th --- @\R2\-\2\=2000th )

Formulas can include numeric values, Variables or references to
other cells.
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Delay Formulas (Cont.)

¢ Delay formulas are entered in a Spread Sheet like format.

e Cells are referenced by row and column addresses.

i
Met Fules  Delay Formulas |
| L
Net Class et Mame Index A B & 8] E S
L LSS L SLI245484 L SUEh-AEY L SUTEAEY L SU21h-A22s
= LAl ! ENLEZEN-AEN=1400;
L AL23A15Y L 825415 L SU20%415 L SU2T5-4158 L SUTE4-ATS
= S 2 @HLZ23-VT =10
oa A 5 L ALTEA24 L SLTSLAZAY L L2002 L SUZT8A2E L AL224-A24N
oh Caf4] 4 L ALZEhATE L SLIZ2-ATEY L SL20N-AT8 L SU2TAATE L ALTE,-AY
oh CA[5] 5 L ALE23h-415 L S840 L SU20%4158 L SU215519 L SU7Eh-AEY
L ALZ3A20 L S22 L SU20%-A20 L sUatssao L SUTS4-AEY
= Larel 9 G232
oa CA[T] 7 L ALZ3A2TY L ALIZZAZTY L L2024 L SUZT8A2TY LALgAT
7 5 M2 L ALTAAEZY L SL2Eh-A 185,
i e . [Source Fin| =4 AT
: 5 OA2ATEY L SLS-AE4Y L SL284-4184Y
Bl i : [Source Pin| =4 AT S-AEd =
[Defaul] MIGD 10 5 \I2\-\54_1\ LoSU2aA173 (L SRS -
IS ource Pinl
4| | 3
— Default tolerances Format Wariables: [i.e. 4=1 6in]
= | ¥ Resolve Fomulas When Ertered
Tine: [1.015ns Distance: 100t ’é‘: 1l = A
e LI Fesalve Formulas Wow | Corraat Shorthand 5patas |

Drefault units: I th

| |

[k

| Cloze

e Upper field shows the ref-pin for the cell.
e Lower field is for entry of the formula for that pin——

Apply | gl
Index I B
14L SLIZ2EN-EY L S245-58%
e | (0L 2ENEN=T 00

8-38 « Advanced Expedition PCB: Signal Integrity Issues

Copyright © 2005 Mentor Graphics Corporation




Delay Formulas — Source and Cell References

¢ Example Formulas

5 AT L 40145624 L 0284185, Default tolerances
HIGO 8 [Source Fin) =1000th =3000th

g YANIE, L SO1%-554 L WU28v5184, Time: |n.m ons Q'Sta”“:lmmh
HIGT 5 :

[Source Fin) =B85 =C3

¢ If only an equal sign (=) is used, the formulais “from” the right
most source pin.

e For HIGO — the formula says that the distance from the Source
(\I2\-\17\) to the first load pin (\U1\-\62\ ) is 1500 th. The distance
from the Source pin to the second load pin is 3000 th. (Plus or
minus the default tolerance.)

O o O ®

' _ 3000th !
e For HIG1 — the formula says the distance from the Source to the

first load pin is the same as the routed distance from HIGO’s
Source to the first load pin (plus or minus the default tolerance).
— Be aware of additive tolerances — in this case the distance to HIGO

first load could be 1400th:1600th — meaning the distance for HIG1 first
load could be 1300th:1700th.
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Delay Formulas — Non-Source “from” and Variables

¢ Example Formulas

HIGD a 5 hEh-A !'-""\ L L4456 L SLE2E8-4185Y
[Source Fin) =t (=R E=4,

HIGT g R AR E'\ L SL4-5E4Y L L2801 84Y
[Saource Fin) =t (@R 3=4,

Format Wariablez: [i.e. &=1.Ein]

=

1200t

E=

C=

=

=

e Usethe “@” sign plus a cell reference to designate a non-source
“from” pin. For HIGO, the second load pin formulais “from” the

first load pin — B8.

— If nets do not have a source pin, all formulas must use an “ @”
reference to designate the “from” pin for the formula.

e Variable values are set in the variable table. Variables are useful
for commonly used values or for values that may be changed.
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Delay Formulas — Examples

¢ Example Formulas — Non-Default Tolerances

HIGDO a 5 hEh-A ?f"\ L L4562 L SLE2E8-4185Y
[Source Fin) =1200th +/25th | (@2BS8=100th +50/-25th

HIGT g S OhEN-ATEN L SL%-554Y L L2801 84Y
[Source Fin) =1 200:71300th (2B =)

¢ Example Formulas — Using Operands

HIGO q 5 A2 _?'x L AT8-AE2Y L W2as-A1am,
[Source Fin) > 3000tk

HIGT 5 5 A2 _E'x L A71%-AE4Y L sJ2as-r1ads
[Source Fin) <3000k

MIGD 10 5 '\I2'~.-"~5f1"~ LAL28%-173 L ATs-AEEY
[Source Fin) =1200th (BB 10="1400th

MIGT 11 SOM2NATTN LAL23-AT78, L AT4-AESY
[Source Fin) =B10+500th »C8+C9

e HIGO must be greater than 3000 th total length.
e HIG1 must be less than 3000 th total length.

e MIG1 to the first load pin must be 500 th longer than the distance
to the first load pin on MIGO.

e The total length of MIG1 must be longer that the combined length
of HIGO and HIG1.
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Delay Formulas — Behavior

¢ Interactive Routing — Route then Tune.

¢ Auto Routing — Route then Tune.

¢ Review Hazards
e Gives information in multiple formats.

[rezcription:

4| Met ...

Excess ..

E quivalent Dist...

Formula Location

Formula Met-baged Formula

E xpanded Formula

Murnerncal Formula

Computed Farmula

B [HIGT

6 [HIGO

0.4130nz

357.56

2,433,858

I128-184

HIGT=HIGO
HIGO=2000th

EATh- 4B =

1125818405011 -64=1128

117 -B20= 2-1 7 =2000th

0. 267 Bhz=0.695803n3

2457 BEth=2000th

0. 267 8hz=0.680803:0.710803:
2457 . 56th=1300: 2100th 111

1.096.65

1128185

EALTYAE2=271 HIGO=2700th

1128-1 85001 -62=2700 1503, 31 th=2700th

150331 th=2600: 2800th

— If formulas can not be resolved, the Computed Formula will be
followed by 3 exclamation points (!!!).

— Formulas that are derived from other net references will be
expressed using delay ( ns ) units.
Make sure the Layer Stackup is set correctly for delay calculations.

— Hazards can be checked prior to routing.
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Delay Formulas (Cont.)

¢ Delay formulas can be used instead of Max Length.

SOAENAFTN L SLE2E%-51 78N L ST4-5E9N
[Source Fin] < AE00tH

e Max Length will not route over the length. Delay Formulas will,
and then report the Hazard.

¢ Delay formulas is the only way to specify a Min Length.

MIGT 1 SOMENATTY L WLI288-A178N L WLAN-AESY
[Source Fin) » 3800t

MIGT 1

¢ Tuning — when tuning signals, a log file is created called
TunelLog.txt. It contains formulas that could not be tuned.

*#¥% Appended errors for tuning run: 1
¥ Tuning =elected =et=

Ho automatic =olution possible in Set #¥6:
T1-62 = 2000th in net HIGO

Tl-64 = T1l-62 in net HIGL
T28-185@T1-62 = 2700th in net HIGO
Tz28-184a0l-64 = T28-185 in net HIG1

Aute BEouwier Interaciive Editor Conimol Hazard Other Issues
-Delay Formmulas Froute thenTune (Fix) Foute thenTune (Fix) Tuamng Tab Dielay Fornmala Hazard Hets st Be Custom Ordered
Froate then Feport Foute then Feport Mrgency
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¢

Signal Integrity Routing

Check Length and Delay Hazards before routing.
e Are any formulas unresolved because of placement?
Fanout entire board.
e Routing could block fanouts from pins.
Route Critical nets
e Differential Pairs — manual or automatic (setup a scheme).
e Tuned Nets — manual or automatic (setup a scheme).
Check and repair Hazards on Critical nets.
Lock Critical Nets.

e If the percentage of critical nets is high, consider not Locking
nets but instead setting the AutoTune Urgency in Editor Control -
Tuning tab.

Back up the Database.
Finish routing.
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Lab Preview
¢ This Module has 4 Labs.

e Lab 1 — Differential Pairs
— You will be setting and routing 2 sets of differential Pairs.
e Lab 2 — Matched Length and Tuning
— You will be setting up and Tuning a set of Match Length nets.
e Lab 3 — Virtual Pins
— You will be adding virtual pins and ordering three nets.
e Lab 3 — Delay Formulas

— You will be Custom Ordering nets, adding Delay Formulas to those nets and then routing and
Tuning to meet the tolerances.

e Lab 4 — Crosstalk and Parallelism

— You will be setting Crosstalk and Parallelism rules, and then solving to those rules.
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GraBhics.

Advanced Expedition PCB

Appendix A

Team PCB

April 2005



Objectives

Upon completion of this lesson and lab, you will be able to:
Describe the Use and Functionality of Team PCB.
Explain the Team PCB Design Flow.

Build Team PCB Reserved Areas.

Setup for Initial Placement in Team PCB.

Split a Team PCB Design Into Partitions.

Perform Team PCB Placement Activities

route in a Team PCB Partition

Use Graphic Commands in Team PCB Partitions
Do Team PCB Peer Updates

Join Edited Partitions to the Original Design
Manage a Team PCB Project

® €& & & & O O O O o o
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What is Team PCB

¢ A design strategy that allows multiple designers to work on a
design simultaneously with automatic and interactive tools.

e Provided through “split” and “join” processes
e Designs are broken into user defined partitions to allow editing for

different design teams

¢ Licensing

e Team PCB is alicensed module

e Partition designs can only be opened
using a Team PCB license

e Team PCB only with Pinnacle or
Ascent LX

e Team PCB uses the Team PCB license
AND an Expedition PCB license.

A= GMBRIY
Expedition PCB

— Select the desired product license—————————————

£hl
Advance d |mterconnec t Option
IFF Interface Option
Reuzable Block Option
TeamFCE Option
High Speed Design Dption
Dezign for b anufacturing Option

ak I Cancel | gl

B e e e 1]

Licensed Modules Desian Far Manufacture
High Speed
[v fdvanced Interconneck
IFF Interface
|7 Reusable Block
s
|v TeamPCE
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Terminology

¢ Original Design
e The design before any splitting has occurred

e Reserved Areas and Placement Authorization are done in the
Original Design

¢ Reserved Area
e A closed polygon that defines the area for a team partition

e There can, and will probably be multiple Reserved Areas in a Team
PCB design

¢ Partition
e The design database used for a design team
e There will be a Partition design for each Reserved Area

e In the Partition, only the area of the board in the Reserved Area is
active

¢ Unreserved Area
e A special Partition containing all of the Original Design data.
e Uneditable

Let’'s see how it works!!!
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Reserved Areas are

defined in the Original

Design

Design is Split

Each Partition is edited

by the responsible team

e Peer to peer updates
can be done so one
team can see what
another team is doing

Partitions are Joined

back onto the Original

Design

Workflow

{ Original Design }4

(Initiated in Original Design)

Split
Design

v

v v

Partition 1
< uger named >

i

< uger named >

Partition 3
<uger named>

Partition 2

1

Peer-to-Peer Updates

(Imitiated in Partitions)

N =

Y

Join
Design

(Tmitiated in Original Design)
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Reserved Areas

x|
¢ Reserved Areas are drawn as a ~Tope

Polygon or Rectangle in Draw Mode 'E:::i:”“" e =l

e Type - Reserved Area Layer 2 °

. . Tao o

e Supply aunique user defined name ~ Polygon () FnTgiﬂu :

Line width: Werted g
~ No Spaces R IEDrnerD frJt|—| e iz

e Select an editable layer vemces:| X | Y |
1
e Draw Area

¢ Reserved Areas may extend beyond
Board Outline
Origir #: Orrigir v Grove!Shrink:

¢ Reserved Areas may overlap - but | |
e The smaller of the reserved areas will

include the overlap area after the split I Display center handes 8|
¢ Display of Reserved Areas is 1 _
controlled by a User Defined layer - i

W|TeamPCE
Team P C B [ |Unplaced Graphics Assembly

[ |Unplaced Graphics Silkscreen
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Initial Placement Preparation

¢ All Placement could be done in the Original Design - or

¢ Initial Placement or Placement editing could be done in the
Partitions

e To setup for Initial Placement - in the Original Design
— Create Reserved Areas
— Place > Place Parts and Cells
— Move Parts for Reserved Area to active table
— Set the Reserved Area for the active Parts

Active:
Ref.. | Cel Fart Mu... | Reserved Area
J [CR1 T - 0 FACK | 201 473-601 Unazzsigned
l |R5 T - 1206 C& 108424-025 T eaml
l |RE T - 1206 G4 108424-025 T eam
l|R7 T - 1206 Ca/108424-025 T eaml
l |R3 T - 1206 CA/108424-025 T eam]

1 -

Unazzigred
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Split the Design

¢ To Split the Original Design into the Partitions:
e File > Split Design

¢ Will prompt to Save the Original Design if changes have not
been saved

¢ Will Prompt for permission if the Original Design has been split
previously
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Split the Design (Cont.)

¢ After the Split, a new sub-folder is created in the PCB folder for
the Original Design - “PCBSplit”

¢ Inside the “PCBSplit” sub-folder:
e A folder for each Partition is created

e An Unreserved Partition folder is created containing the Original
Design as it was at the time of the Split

— This Partition is uneditable tTeam_pobipehlPCBSpit

Mame I Size I Type
Dl File Folder
[z File: Faolder
a3 File: Folder
— [I7eami File: Folder
[CJunreserved File: Folder

¢ Inside each partition folder is an Expedition PCB design

A Team_pcbpcbPCESpliti Teami

Mame | Size | Twpe
4 Config File Folder
O Lawout File Folder
[E]teamt peb LKE ExpedtionPCE
B ETeaml pri ZEE  Mentor Graphics Pr..
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Opening the Partition

¢ To open a Partition for editing, simply open the “.pcb” file in
the Partition design folder

¢ Conditions:

All Parts that are totally or partially outside of the Reserved Area
will be Locked

All Routing that is totally outside of the Reserved Area will be
locked

All Routing that crosses the Reserved Area boundary will be
locked outside of the boundary, but editable within

Netlines will display for all nets

graphics that are totally or partially outside of the reserved area
are uneditable

THE UNLOCK COMMAND IS DISABLED (as are a number of other
commands

You can only work in the Reserved Area
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Partition Placement

¢ You can only initially place Parts that have been authorized
for the Partition during work in the Original Design

e Place > Place Parts and Cells
e Only authorized Parts will display in the tables

¢ You can only unplace parts that are totally in the Partition
Reserved Area

¢ You can only edit Part placement within the Partition
Reserved Area
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Partition Routing

¢ Interconnects completely within a the Partition’s Reserved
Area can be totally routed using interactive or automatic
commands

¢ Interconnects that cross the partition’s Reserved Area
boundary can be routed to the boundary and left dangling

Traces within the Partition’s Reserved Area can be edited
Multiplow is available within the Partition’s Reserved Area
Teardrops can be added within the Partition’s Reserved Area
Test Points can be added within the Partition’s Reserved Area

Net Classes and Clearances can be changed in the Partition

e Changes in Net Classes and Clearances WILL NOT propagate
back to the Original Design

¢ Editor Control settings can be changed in the Partition

e Changes in Editor Control WILL NOT propagate back to the
Original Design

® & & oo o
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Partition Routing (Cont.)

¢ Guide Pins can be located in the Original
Design to facilitate Inter-Area connections.

e Original Design
— Modify Netline Order
— Set Net to Custom Order

— Place Guide Pin at the Center of the
boundary between Areas

e Remember - Guide Pins must be placed in
the Original Design

e Remember - the signal must be Custom
Ordered to place Guide Pins

e Remember - all pins on the net must be
placed before the Modify Netline Order
command can be used
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Partition Graphics

¢ Drafting functions are enabled within the Partition’s Reserved
Area

e Place Plane Shapes for Area Fills
— Dynamic Area Fills is enabled

e Only Draw Objects completely within the Partition’s Reserved
Area can be edited

e New Draw Objects must be completely enclosed within the
partition’s Reserved Area
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Peer to Peer Updates

¢ While working in a Partition, you can update your graphics to
show other Partition’s saved graphics

e Save your own Partition
— If not, your edits since the last save will be lost

Expedition PCE i x|

Jain Design will overnarite the PCE design data in this original design.
Caontinue?

Mo | Cancel |

e File > Update From Other Partitions

— You will be prompted for other Partition Graphics to update
x|

|_Partitions
I 2
[l
2

™ Team!

] I Cancel | gl
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Joining Partitions

¢ To join Partitions:
e Have teams save each Partition
e Issue File > Join Design

Expedition PCB x|

Join Design will overwrite the PCE design data in this original design,
Conkinue?

Mo Cancel

e WARNING:

— Join Design will restore the Unreserved Partition in order to perform
the Join because join needs the initial Split environment to join to

— Join always joins all Partitions - have them all saved and current
before Join
— WHILE TEAMS ARE EDITING THE PARTITIONS, DO NOT EDIT IN

THE ORIGINAL DESIGN - THOSE EDITS WILL BE LOST DURING
A JOIN
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Lab Preview

¢ This Module has 3 Labs.
e Lab 1 — Building Reserved Areas and Partitions

— In this lab you will be setting up an Original Design for Team PCB.
You will define the reserved areas, set some placement
authorizations, and place some guide pins. You will then split the

design into Partitions.

e Lab 2 — Partition Editing

— In this lab you will be editing the three Partitions from your Original
Design.*

e Lab 3 — Joining Partitions

— In this lab you will join the Partitions back to the Original Design.

*There may be alternate instructions
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Objectives

Upon completion of this lesson and lab, you will be able to:
Invoke the Report Writer

Use the Report Writer Environment

Understand the Report Writer Process

Add and Use Report Writer Tools

Use Report Writer Standard Reports

Create Interactive Queries

Save and re-run Queries

Link Tables in Queries

Do Cross Tab Queries

® & & & O O o o o
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Invoking the Report Writer

¢ Start > Programs > Mentor Graphics SDD >WG2004 > Report
Writer >Report Writer
¢ Report Writer can also be @voked from inside Expedition PCB.
e Output > Report Writer

e Special characteristics of this invocation will be discussed Iater.*uJ

¢ Pull Down Menus

¢ Tool Bar

¢ Work Area

¢ Status/Prompt Area

11:27 &M 7

B-3 < Advanced Expedition PCB: Report Writer Copyright © 2005 Mentor Graphics Corporation



Report Writer Database

¢ A Report Writer database is in an ACESS format.
e Tables of information

¢ Data can come from:
e Design Entry (CAE)

e Expedition PCB
— 2 formats

e Central Library
e Part Database (PDB) Report Writer Database

Design Database

Extract ML Import

L -
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Creating a Database
x

(' Expedition PCB Physical Extractor

¢ File > Extract Data

[ ] Choose Data Type ¢~ CAE Extractor
. " Partz Database Extractor |
¢ Cl I C k O n Ap p | y " Central Library Lancel

o DISplayS a Browser [v Create Databaze Now
— Browse to find the key file for the data type.

#= Import Data x|
¢ File >Import Data e T Faion
e Choose Data Type E‘;EE‘F,
® C“Ck on Apply Signal Yision

] Lancel

e Displays a Browser =
— Browse to find the files created by Extract.

¢ Most of the time, check “Create Database Now” to
automatically run the Import after the Export.
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File Commands

¢ File > Close Database

¢ File > Open Database
e Displays a Browser

¢ File > Status

e Shows current database type and location.
x|

Skatus Ak @ 04-05-2002 - 12:01:14
Report Writer Version : 2002,1.0.0

Database Type @ Expedition PCE Physical
Database Mame ; C:\magtraining)project)z 101pcb YEREPOR Toutput) YEPCER . mdc

Config Direckory @ CriMenkoryWizZ002, 1ywbreporticonfighwbreporth,

¢ Recent Menu
e Lists last databases opened.

CHAMETRAIMIMGIPROIECT! 2101 PCE WEREPOR TV OUTPUT WERCER . MO
CHMETRAIMIMNGPROJECTIVC _SINGLE_CHAMNMELIWARIAMTS\WC-Z\WEREPCRTIVARIR WD, MDC
CHOMETRAIMIMNGPROJECTINC _SINGLE CHANMEL 3 WARIANTSIVC-1\WEREPOR T WARIR WD, MDC
CAMETRAIMIMNGPROJECTIWC _SIMNGLE_CHAMMEL S PCE\WEBREPCRTYOUTPUT YEPCER, MDC
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Invoke from Expedition PCB

¢ Inside Expedition PCB — Output > Report Writer|i
(51

— Select the data to be available in Report Writer
% Phyzsical board data

Fart, Yia, Trace, Plane, Hole, and Pad Locations. Board
Size, Part Properties, Board Rules, eto.

" Electical route data

Layer Stackup, Parallelizm, Met Order, Met Delay/Length,
Met Formulas, Crozstalk, TOF, Models, ete.

(] I Cancel | gl

e Option to produce a database with Physical Board data.
— Default
— Same data as if creating from inside Report Writer.
e Option to produce a database with Electrical Route data.
— Signal Integrity, Delay data
— Only produced using Expedition PCB invocation of Report Writer.
¢ Command automatically invokes Report Writer.

¢ Command automatically Extracts and Imports data.
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Data Extraction from Report Writer

¢ Once the database is created, you must extract data from the
database in a meaningful format.

¢ This can be done in three ways

Tools
Report Writer Database /- Software applications

» Reports

- \ * Pre-defined report formats
Queries

e User defined SQL extraction
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Tools

¢ Tools are software applications that extract, add or format
data from the database.

e There are some which are supplied by Mentor Graphics:

e Located at “<load directory>/vbreport/bin”

— Expedition PCB
« Expedition PCB Physical Tool

* IPC-D-356 Default Load Directory:
* FabMaster (License Required) C:\Mentor Graphics\2004\wg\win32
e C-Link (License Required)
« HyperLynx (License Required)
* Incases - Sultan (License Required)
— Design Capture
* Design Capture Tool

* Reference Designator Tool Tools
Report Writer Database » Software applications

- Part Database \ fz;?-defined report formats
 Parts Database Tool
— Central Library

Queries
e User defined SQL extraction
« Central Library Tool -
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Configuring Tools

¢ Tools>Configure Tools

. . 51 Tools Configuration x|
L Cl I C k O n Ad d - DI S p | ays a ‘Ewpedition PCE Phwsical Tool
b rowser to fl n d th e ::il:bh[;ai?g [License Required] Add
C-Lirk, [Li Required =
executable for the tool. Fyparms (Loense Arcuied
Th en: Incazes - Sultan [Licenze Required) Rermowe
— Enter the text to appear on
the menu. _ :
Menu Text |Expedition PCB Physical Tool
- Pat h tO th e CO mman d Command |I::"~M entor't G 20021 vwbreports bin'pobtool. exe
executable Arguments [§DENAME
- Arguments for the [~ 'wait For Process To Finish
command.
e The only recognized L Lz |

argument for Mentor
supplied tools is
$DBNAME, causing the
executable to open the
current database.
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Running Tools

¢ Tools > Launcher

e Select the tool to run.
e Click on Run.

Lii Application Launcher

IPC-D-356

Fabhd azter [Licenze Required]
C-Link [Licenze Required)
HyperLyny [Licenze Required]
Incazes - Sulkan [Licenze Reguired)

CaommandLineg

|I::'\h-1 entarsia'G 2002 14wbreportibintpcbtool. exe

Argumentz

|E:'\I'-1I3TH.-*-.INING'NF'HDJEET"\E'I MyPCEYMWEBREPORTYO

| Continue

Bun Cancel |
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¥eriBest PCB Information

— Options

Graphs

Configure

Repartz

. BoadInfo |

Expedition PCB Tool

i Board Information

Displays basic

Board Size, Component Makeup, ETC.

Company & Technalogy Eonfiguration\

Board Information Prezented Graphically ~.

Dizplay Report:
Enit |

Runs default defined reports.

v

Job 1 Component 1 Physical
Job Hame Design Units
> 2101 TH
Technology Type Padstack Technology
PCB (D efault)
er OF Layers Board Area
9.281

job information.

Show predefined
data graphs.

[FiProper ies

[H/component Mount Analysis =(olx]
[Bomponent Mourt Analysis =1 il |3 =
04/06/02 120107 Mount Type Distribution
30
25 B #Top
20 Components
15  #Bottom
Components
10 :
l # Through
Components

y {Company

T Technology

Company Marme |

21|
Department Mame I
Look. in; I@ reports j o ¢ B Address I
3] b, rpec planedef . rpe I
9 comph.rpc shape.rpc
S connlst.rpc siglen. rpe i I
%cunnlstp.rp: tracs.rpc State / Province |
3] rmounthale, rpc E unplace.rpc .
Snetpmp‘rpc via.rpc dlfpdFect Gtz I
%numnn‘rp( 8] via_pin.rpe Courty |
#| package.rpc
Qpartprops‘rpc Phone I
Update |
Fix |
File name: || j Open I
Files of type: IVBPEE [*1pc] j Cancel

I Open as read-orly

| Update Database

¥ Update Registy
4

Job Mame [2101

J #Both Sided

Adds data to the
Report Writer
database.
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Other Expedition PCB Tools

¢ Other Mentor delivered e HyperLynx «

tools provide industry e
standard outputs.

%5 1PC-D-356 Generation x|

o IPC-D-356 o

|ipc355 ipo Browize

I~ Generate Unique Met Names For Unconnected Pins

Cancel

|~ Dutput Fiducials as SMD Cormponents

I Output Mounting Holes as Vias

Database Z=INCASE Interface x|

|C:\MGTHAINING\PHDJEET\21UW “FCE'WEBREFORTAOUTPUTYWE . | n Cas e

& | (e | Ok | LCancel

x4
Select Device Name Select Units
e Fabmaster Pt & oy
& Part Humber 110000
" Part Label 1100000
Output TestPaints as ml Allows negative
Companents coordinates in output
[
\
Cancel

. 7% C-Link Interface E x|
. C-I I I I k Companent Part Number

" Part Hame

& Part Number ¥ Use Templeted Components

" Part Label I Create Pad Shape File
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Defined Reports

¢ Defined report formats can be developed using Access or a
tool such as Crystal Report Writer.

¢ Mentor delivered report formats are developed using Crystal
Report Writer.

e Stored at <load directory>\vbreport\report
¢ File > Open Report

Open Repork

Lok in: Ia reparts j - =5 B3~

&) bom,rpe ﬂ.ia&edef.rpc
@ comph.rpc | shape, Fpe
Q connlst.rpe siglen.rpc
@ connlstp.rpc a krace.rpc

Q mounthole rpc unplace rpc
Q netprop.rpc wia.rpc

3| NoConn.rpc via_pin.rpc

5 » | Nl -| S| |5 - Total:51 100%

Q package.rpc
@ partprops.rpc

| =W T 0015

! Rl J29EP-103-MD P
RHA
RNZ
3
e & E1003_LCC IC, Quad 2-In| o
a 1
us IC, Quad 2-Input M, o
5
3 IC, Hex Inverter
uin 7 S187_DIR c, 0 024- B Okt OC
1
Report Writer Database LSYe) i ions uiz TdaLE240_SOR IC, Dual -Bit Buffer 3-State
— 1
. Eports . v 7aALE30 |_SOP IC, 8-InpUt NAND
* Pre-defined report format 1
uer = us - T4ALE32 S0P IC, Quad 2-Input OF
. . 1
» User defined SQL extraction
ur T4ALE4_SOP IC, BCD-to-Seven Segment Decoder OC
1
u3s T4ALSESS_SOP IC, Octal Butler 3-State w/Party
b
m
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Queries

¢ User defined extraction from the Report Writer Database
tab | eS " / Tools

Report Writer Database |y * SOftware applications
. Reports
\ « Presdefinedssenactiarmats
Queries
I e User defined SQL extraction

¢ Can be saved and rerun. il Dakabase Table Structure

Tables

— Table Fields
TBoardinfo -
¢ Need to understand table structure. @ = [Ho -
D Compld Long 4
}Eumplalanu[l]ligin RefDesignator String 32
t .
e Schema > Show Tables TCompPar younTYee be B
}Eﬂmlﬂ"i" Y Double 8
ontour
— Select table name eiCloa i) Double 8
rawin y .
Displavs table’s field toes e 3
- ISp ays a' e S Ie S }ngg:ﬂ:ﬁz:‘ﬂligin PartHumberlD Long 4
THountinghole CelllD Long 4
THet PinCount Integer 2
THetClazs 1 3
THetClazsLayer LI I I _I
— Index Fields
Mame | Index Fields | Unique | Primary |
CELLID +CelllD False False
COMPID +Compld True True
PARTID +PartNumberlD False False
REFDES +RefD esignator False False
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Basic Interactive Query

¢ Query > Interactive Query
e Select table
e Select Fields - <Ctrl>
e Select Arrange Query Fields

*&m Arrange Fields x|

Flave g |
Mave Dovan |

TComp.Side

oK | Cancel |

%3 Interactive Query = x|
&%
[™

T ahles: Select Fields to Show

TBoardinfo 4| |TComp.Compld

TBoardOut

TCompM anufOrigin

TCompOut

TCompFPad TComp_Rot

TCompPin TComp_5Side

TContour TComp_Mimor

TDefClear =| | TComp.Fixed hd|

v Amange Query Fields:

Table Join Information

. i SnapShot: TCOMP x|
e Clickon Run SQL & . 57| 23/
Wa o2 SERE
| |RefDesignator X Y Rot |Side -
3 iil 1150 1575 270 |[BOTTOM =
U6 1150 1575 90 | TOP e
Cb 750 2250 270 |[BOTTOM
Ch 1300 2250 270 |[BOTTOM
C4 1850 2250 270 BOTTOM
clz 650 1575 270 BOTTOM
[m]1] 1650 1575 270 BOTTOM
C9 2075 1575 270 BOTTOM
C23 1025 425 270 |BOTTOM
c17 1975 975 270 |BOTTOM
cig 1350 1025 270 |[BOTTOM
C3 2400 2250 270 |[BOTTOM
C7 2650 1650 270 |[BOTTOM
ca 2450 1650 270 |[BOTTOM
C15 2650 1000 90 BOTTOM
C16 2450 1000 90 BOTTOM -
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Query Snap Shot Features

o Find 048 g

()

% snapshot: TCOMP

RefDesicm=t--

e Find Next

e Find Previous

i @7 alEla

Cancel

Operators:

WYalue or Expression:

[

e

Browse Data |

WO

[

T O

L=

2650

1650

270

BOTTOM

2450

1650

270

BOTTOM

2650

1000

90

BOTTOM

2450

1000

90

BOTTOM

L v

¢ Filter 2|

A A et
146 <7k SlERE

E:I] Databasze Fields: Operators: Yalue or Expreszion:
cC11 TComp.BefDesignator <3 ﬂ I--E.r-

TComp.X
t12 TComp.¥
Bl TComp.Rot Browse Data |
C14 TComp.Side
C15
Cl16
c17
C18 TComp.RefDesignator Like "C*"
C19
c2 = AND
20 & OR Add
c21
c22 oK Cancel
C23
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Query Snap Shot Features (Cont.)

‘ S O rt %l Fields

Sort Records

TComp.RefDesignator

TComp.RefD esignator
TComp_X TComp.X
TComp.Y¥ TComp.Y
TComp.Rot L TComp_Rot
TComp.5ide TComp.5ide

|T[Zump.5ide

|T Comp.RefDesignator |

" Descending " Descending

Sort Sort Sort
" Ascending {+ Aszcending " Ascending
{* Dezcending

¢ Reload Grid

B-18 « Advanced Expedition PCB: Report Writer Copyright © 2005 Mentor Graphics Corporation




Query Snap Shot Features (Cont.)

‘ Create a Text Flle '*L‘vl:reaerextﬁle ]

v Include Headers

e Browser/prompt to e T Ik Quots
enter a file name x| —

. -:;_jﬁ'Preview Repork ;lglil
¢ Preview Report.@ 4| tere )= @& P =] tems oo
e Allows exporting

report in many
formats. |[&|

Farmat: | (] I

IEharacter-separated valles j Cancel |

Destination:

ZEEEBEEEE ERECEZEEEEREE EECLE LEER EEERE ELER cEE
ELLEEEEEE ceEcEEBREERRE ciEiE EEEE ceERE ERRREEL
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¢ Show SOL

Query Snap Shot Features — Saving Queries

¢ Save SQL |=
e Local —in the database

e Master — in SQL storage file

— Stored SQLs loaded into
database at time of Import.

¢ Query > Run Defined Query
e Delivered Saved Queries

— Assembly Spots
— Glue Spots

Select TComp.RefDesignator,

TComp.X.

TComp.Y.

TComp.Rot.

TComp.Side From TComp Order By TComp.Side DESC.
TComp.RefDesignator ASC

H Query Save

Enter Hame: |Eumpunent List

[+ Save Local
[¥ Save Master

Xl
Ok,
LCancel |

Bun Query |

Cancel |

%3 Run Defined Query x|
Queries 5aL
AzzemblySpots SELECT TComp.RefDesignator, TComp_X, ;I
| GlueSpots _ TComp.¥, TComp.Rot, TComp.Side
FROM TComp;
| -]
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Queries — Joining Tables

¢ The Problem

e All of the data for a certain report

may not be in one table.

e Tables must be joined by common

fields.

Report Writer Database

¢ What we want:
e Reference Designator
e Pin Number
e Net Name
e Pin X Location
e Pin Y Location

¢ Where do we find that
information?
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Queries — Joining Tables (Cont.)

¢ What we want:

¢ The Problem _
e Reference Designator

e All of the data for a certain report _
may not be in one table. e Pin Number

e Tables must be joined by common e Net Name
fields. e Pin X Location

— Figure out where the data is. e Pin Y Location
— Figure out how to join the tables

What Table Join #1 Join #2
Ref. Des TComp 7 TComp:ComplD
Pin Nunb. TCompPin N TCompPin:CompID /yTCompPin:Net_No
Net Name TNet N Tnet:Net_No
X TCompPin
Y TCompPin
* Three tables requires 2 joins So - How do | do this???
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Queries — Joining Tables (Cont.)

¢ Step 1:
e Join Tables

— Query — Interactive Query
— Select the tables to Join

— Click Join Tables icon I%l

— Click 2 tables to join

* Fields will display in 2 columns

— Select common fields
e Oneineach column

— Click on Add

¢ Step 2:
e Define the Query

Join Tables

“m Interactive Query x|
fut
&%
Tables: Select Fields to Show
TBoardOut TComp.Compld -
D TComp.RefDesignator
TComp.MountTYPE
TComp.X
TComp.Y
TComp_Rot
TComp_Side
TDeiClear TComp_Mirror
TDrawing LI TComp_Fixed LI

SelectT able Pairs:

L
THet

— Select the tables that have been

joined.
— Select the fields to include.
— Run the Query.

Select Fields to Join, zelected T

D Nl Compld Add
RefDesignator in_ =
MountTYPE
¥ Clear |
Rot
Side Diameter cl
Mirrar HolelD =inse
Fixed =] |Het_No
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Cross Tab Queries

¢ Datain a Spread Sheet format.
¢ Can do computations on columns of data.

Needs definitions for three sets of data:
e Row (Groups) —one or more fields to group data
e Columns — builds column headers
e Value — used to build the actual values in the table

¢ Computation functions are called Qualifiers:
e Average
e Count
e Sum
e Max
e Min
¢ Cross Tab data can be organized into graphs.
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Cross Tab Queries (Cont.)

¢ Example 1.
e A Mount Type Report

5 CrossTab Query x|

— Expanded =

&3

Tables Select Fields To Show Groups

TBoardinfo +| | TComp.Compld - TComp.RelfDesignator

TBoardOut TComp_RefDezignator

p .MountTYPE

TCompM anufOrigin TComp_X

TCompOut TComp.Y

TCompPad TComp_Rot

TCompPin TComp.Side Add Row | Clear Row |

TContour TComp_Mirror

IDefClear | | TComp.Fixed ~| Column

M < gERE

{ able Join Information

|T|:ump.MuunthE

Add Column | Clear Column |

Yalue

|T|:ump.MuunthE

Add Value | Clear Value |

i

I[Znunl

R efD esignator SMD | THROUGH

A5 1

315 1

RY 1

31 1

3hs] 1

RH1 1 {~ Compact

AN2 1

H:u L -{ Groups (Rows) are based on Ref. Designator.

Ut 1 Columns are based on Mount Type.

ui2 1 Values are counted and put into the column - each Ref.

ui3 1 . .
TE i Designator only has 1 Mount Type, so the array shows a 1in
Hi : the appropriate column for each reference designator.

us 1 This is Expanded format.
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¢ Example 2:

Cross Tab Queries (Cont.)

e A Mount Type Report

5 CrossTab Query ) x|
— Compact :
&%
tEl
MountTYPE CountOFf Tables Select Fields To Show Groups
} SMD H TBoardinfo 4| |TComp.Compld - TComp.MountTYPE
THROUGH T TBoardOut
TCompM anufOrigin TComp.X
TCompDut TComp.¥
TCompPad TComp.Rot
TCompPin TComp.Side Add Row | Clear Row |
TContour TComp.Mimor

TDefClear LI TComp.Fixed LI Column

Table Join Information

ITEnmp_HefDesignalnr

Add Column | Clear Column |

Yalue

ITEump.HefDesignatul

Clear ¥alue |
" Expanded IEuunt j

THROUGH : 7

Groups (Rows) are based on Mount Type.

Columns are based on References Designators - but.

Values are counted and put into the column and compacted
on the operation - Count.

This is Compact format.

Compact format can be Graphed using the Graph icon on the

Snap Shot. [l
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Cross Tab Queries (Cont.)

¢ Example 2:
e A Trace Length Report

- J O I n ed Tab I eS ~4 CrossTab Query - x|
|§|-|
— Compact _#[E2|
Tables Select Fields To Show Groups
NetName SumOf TShapeNestedCell <] [TNetNet No x| [TNetNetName
HS1G01 0006 793 566 TShapeOutl THet. NetN ame
AMP2_IN 793.73 } 3hapeFine
AMP1_IN 816.98 TTestPoint
a0 844.388 cedl:omp TTrace.Length i Add Row Clear Row |
HS([1] 1014.638 TVia j TTrace.Layer
RAMWR[0) 1038244 TViaPad = | |TTrace. 5egWidth ~| Column
H5(2) 1059.908 Fable Jo o [Crdacatannt
X51G010038_6 1064.453 STe Tom e Add Column | Clear Column |
a1 1106.748 THet.Net_Mo=TTrace Net_No
2516010038 1224 438 Value
H5([6] 1313.705 ITTlace_Lenglh
=51G010002_2 1372.M
H5(5) 1413.054 Add Yalue | Clear ¥alue |
HS(3) 1575.301 ( Expanded i <]
D3] 1586.195
D(0) 1638.443 Groups (Rows) are based on Net Name.
D[4) 1703.462 Columns are based on Trace Length - but.
D) 1718.147 )
HS[0) 1730.852 Values are added and put into the column and compacted
D(2) 1749.746 on the operation - Sum.
A5G0 0047 1758.08 ..
H5(4) 1762 704 This is Compact format.
D(5) 1777.642

B-27 « Advanced Expedition PCB: Report Writer Copyright © 2005 Mentor Graphics Corporation



Lab Preview

¢ This Module has 4 Labs.
e Lab 1 — Report Writer Database
— You will make Report Writer databases based on the controll_reva database.
e Lab 2 — Interactive Queries
— You will do two or three queries based on the controll_reva database.
e Lab 3— Cross Tab Queries
— You will create a net length report based on the controll_reva database.
e Lab 4 — Signal Integrity Reports (Optional)

— You will do two queries based on the controll _reva database using the
electrical Report Writer database.
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Objectives

Upon completion of this lesson and lab, you will be able to:
¢ Define Blind and Buried Vias

Define Micro Vias

Define Special Micro Via Clearances

Run the Auto Router Using Micro Via Span Definitions
Interactively Add Micro Vias

® & & o
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Through Via

Micro Vias S
Micro Via

¢ Typically a Micro Viais: N e

e Small via size ranging from 4 to 7 th. -3
e Defined with a blind or buried characteristic. E glzglstlggfle

e Used on Ceramic build up boards. L7
— Traditional glass core. i
— Ceramic build up on outside. L10

« Glass core manufactured using standard PCB process first.
e Ceramic build up followed by etch and via operation.
e Ceramic buildup can be repeated for multiple ceramic layers.
e Vias produced by non-mechanical means through the ceramic.
— Allows process to work though one layer of ceramic.
— Vias through multiple ceramic layer may need to be “staggered”.
e Laser drilling.

« Chemical etch process.
* Photo etch process.

e Generally associated with fine trace width on ceramic layers.
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Blind and Buried Via Definitions

¢ Setup > Setup Parameters — Vias Tab
e Click New icon to start a new Via Span. g
e Click in the column to establish the layer span.

e Choose the Padstack. =i

General | Flanes “ia Definitions I Via Clearances | Layer Stackup I Buned Resistors & Rize Timel

‘ Ru | eS fo r St.an d ard |\a"ia.8|.:-fan definitions: ﬂlﬁl
M an U faCt u r I n g f:;:,'t::zge hroughvia |[ETCHESN Layer 7-10 Layer 1-4 Layer 1-2 r

e Via Spans can not overlap. [eeml —

Delay [nz) |.EI'I |D

— 1-4 & 3-6is illegal. R 0= Dol

e Via Spans can be totally o1 E

inclusive. e

— 1-6 & 3-4is legal. o

e ViaSpanscannotstartat | ¥
. 0

the top of prepreg or end
Bllow stacked wiaz by using Yia Center to Wia Center rules when the Same Met Clearances option iz selected.
at the bottom of prepreg.
,TI Cancel | Lipply | QI

— 1-3 & 2-4 are illegal.

0 0 0
D D [0
[[Defauilt) [[Default) [[Defau

|L: Yia 24/16 L: Via 24116 L:Wia 24416 L:Via 24116
[o

=
o
2
=
o
m
-y
ra

Laminate 4-5
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Micro Via Definitions

¢ Setup > Setup Parameters — Vias Tab

e Set the Buildup layers.
o

o

e Choose the Padstack.
¢ Rules for Micro Via

Manufacturing

e Laminate glass core
follows Standard
Manufacturing rules.

e Micro Vias can be layer
to layer.

Click New icon to start a new Via Span.
Click in the column to establish the layer span.

Setup Parameters

General I Planes “ia Definitions | ia Clearances I Layer Stackup | Buried Resiztors & Rize Timel

=01 x|

| ia span definitions:

Definitions
Layer Range  |[Layer1-2 [Caper 23 Laper 3-8 [Layerg-g [Cayer 510 [Through Wia
Padstack [Via10/65q |LVial0/66q |L via18/74 |l via10/65q |L¥ia10/65q |L Via26/18

Capacitance [F] [0 [o [o [o [ ES

Delay [ns] |D |D |D |D |D |.D1

Land(th) [[Defau [Default) [[Defaul) [(Defaul)
Buildup 1-2
Buildup 2-3

fate 3-

efault]

Carivre 57 [
Carivee 75 [

i 59 [
Tt 5707 R I

1]

| [Drefault)

Allaw stacked vias by using Via Center ta Via Center miles when the Same Met Clearances option is selected.

QK Cancel |

Apply | QI
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Micro Via Clearances

¢ Special Clearances can be setup between Micro Via padstacks.
e General clearances are for vias carrying different signals.

e The array initially sets all to Net Class Clearance values.
— Overrides can be set for each Span to Span definition.

Setup Parameters

General I Flanes I Wia Definitions  ¥ia Clearances | Layer Stackup | Buried Resistors & Rize Timel

=101 x|

| Via zpan clearances:

Layer 1-2

| General

Layer 2.3

Laper 3-8 Laper 8-9 Laper 310

Through Yia

[Met Clazz) [Met Clazz) [Met Clas] [Met Clazz) [Met Clazs) [Met Clazs)

Traceia

WViaia 1-2 |3 |3 |[N0t Applicable] |[N0t Applicable] |[N0t Applicable) |[Net Clasz)

Via-wia 2-3 3 4 [Mot Applicable] [[Mot &pplicable] |[Met Class)

WViatia 3-8 [Met Clazs) 4 [Mat Applicable] |[Met Class)

Viaia B9 [ [ [ E E [[Met Class]

Wiatia 3-10 | | | | |3 |[Net Clasg)

Viaia Through | | | | | |[Net Clasz) _ILI
4] |»

Wl Same Met

1]

Ype e 5 & = c Wp ¥ tance Ype
Viaia 1-2 [(NetCiass][PE [T [PE [Netépe..[|  [Motépp..|  [Notépp..[  [[MetClass)[PE
Viatia 2-3 [Met Class) [FE [ FE [[Matapp... [Notépp.- [ [[MetClass][FE
YiaMia 35 [NetClassl [FE [[Met Class] [FE [[NotApp.. [ [[Net Class] [FE
Viaia B9 1 PE [[Met Class] [FE [[Met Class] [FE
Viaia 310 || [ [ [ [T [PE [iNetClass) [FE
Viaia Through || [ [ [ [ [

|[Net Class] |PE =
[»

P=Fitch;PE =FadE dge:HE =HoleE dge.C=Coincident;PC=Pitch + Coincident:PEC=PadE dge + Coincident:HE C=HoleEdge + Coincident

Cancel

o]

| @

| Apply

C-6 < Advanced Expedition PCB: Micro Vias

Copyright © 2005 Mentor Graphics Corporation



Micro Via Clearances (Cont.)

¢ Special Clearances can be setup between Micro Via padstacks.
e Same Net clearances are for vias carrying the same signals.

e The array initially sets all to No Rule — meaning they are treated
with the General clearances.

— Overrides can be set for each Span to Span definition.
i

General I Flanez | ‘ia Definitions  Yia Clearances | Layer Stackup I Buned Resiztors & Rize Timel

Same net clearance values can
be set between:

| Wia span clearances:

Layer 1-2 Layer 2-3 Layer 3-8 Layer 8-9 Layer 9-10 Thraugh *ia

T o e e — N Nl PE —Pad Edges
Tavass e R (T HE — Hole Edge
i o | | | | i ot " P — Pitch

4/ 3

General: Yalues are used if > Met Clazs: S
W] Same Met Layer 1-2 La

et: \-"aluesae d if < Met Iass . —ryr — C -_ CO i n C i d ent

Digtance  |Type Type wpe | Dist e Jigtance | Type
Viaia 1-2 [NetEIas]’% |! . [Noi p...l_m% COInCIdent Comb|nat|0ns
Yiaia 2-3 [ [NetCassl[PE [0 [FE [Not&pp.. Net&pp.. [ [[Met Class] [PE
Yia'ia 3-8 |_ [Net Class] [PE |[Met Class] [FE [[Not&pp.. | | (Net Class] [PE
ViaVia 89 | [ [ K [FE [iMet Class] [PE [{Met Class] [FE
Via'ia 310 [ [ 1 [PE [[Net Class] [PE
Yiaia Through [ [ [ [NetClass] [PE |L|
4] [

P=Fitch;PE =FadE dge;HE =HoleE dge;C=Coincident,PC=Pitch + Coincident;PEC=FadE dge + Coincident;HEC=HoleE dge + Coincident

Q. I Cancel | Apply | QI
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Micro Vias in Net Classes

¢ Like other vias, Micro Vias padstacks can be assigned on a Net

Classes basis.

| Met Clazs: "“Jl > | | Yia fgsignments:
M arne £ Wia Span < | [Drefaulk Wial Met Clazs Yia

[Drefault] Layper 1-2 YWia 1076 5g Wia 1410

Dniff Pair Clock, Laper 2-3 Wia 10/5 5q Wia 1410

Chiff Pair Contral Laper 3-8 Wia 1814 YWia 24/16

FPower & GHD Layer 8-9 Wia 10/6 S5q Wia 1410
Layer 3-10 Wia 1046 Sq Wia 1410
Through Wia 26,18 [More]

e In this example, the Power & GND Net Class uses a larger Micro
Via than the one defined in Setup Parameters as the Default Via.
e Notice that the Through Via has been set to (None).
— This is done on all Net Classes for a Micro Via board.

— This will prevent to use of Through Vias so that Micro Vias can be
forced through the board in a step through pattern.
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Via in Pad Considerations

¢ Many times, vias are allowed to placed in the pad copper for

Micro Via designs.

¢ Setup > Editor Control — Pad Entry tab.

v Allove via under pad
v &llov off pad origin
v &lign on long asiz
v Locate at pad edge
v FKeep via center inside pad
¥ Keep via pad inside pad
Yia gpans allowed under pads:

L’ Yia 1-2

¥/Wia 310

e Generally, turn off Through hole vias.
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Auto Routing Micro Vias

¢ The general method is:

e Fanout

— Gradually fanout from the outside of the board to the inside glass
core.

e Route

— Use No Via route passes to route on accessible layers as the fanout
proceeds.

e More Routing
— When the glass core is accessible, use standard routing passes.

Through Vias

— If the initial routes do not reach 100%, go to Net Classes and enable
Through Vias, then route again.

e Manufacturing Passes

¢ So what does this really look like?
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Auto Routing Example Setup

¢ This exampleis a 10 layer board, with Micro Via Spans —1-2 &

2-3, 8-9 &9-10.
¢ Route > Auto Route
¢ First, set passes to only do fanouts between the outer layers.

¢ Add a No Via

¢ Add passes't
Up layers.

¢ Add No Via passes for then

v |Fanout A 1 2 1,2

WV [Fanout &l Mets 1 2 9,10

pass for the outer layers.

v |Fanout &l Mets 1 2 1.2

IV [Fanout &l Mets 1 2 9,10

IV [Movia  [AllMets 1 |2 1,10
o do fanouts throu

v |Fanout A 1 2 1,2

W [Fanout A 1 2 9,10

= MHoia Al Mets 1 2 1.10

W [Fanout A 1 2 1,23

W [Fanout A 1 2 8.9.10

ext two layers

v |Fanout &l Mets 1 2 1,2

W |Fanout &l Mets 1 2 9,10

= MHoia Al Metz 1 2 1.10

WV |Fanout &l Hets 1 2 1,23

IV [Fanout  [AllNets 1 |2 8.9.10

WV [Movia  |AllNets E 2.9

gh the second Ceramic Build

Keep Going —»>
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Auto Routing Example Setup (Cont.)

¢ Add passes to do fanouts to the top of glass core.

v Fariout Al Mets 1 2 1.2

v Fariout Al Mets 1 2 9.10

V  |Movia  |AllNets i z 1,10
™ Farout Al etz 1 2 1,23
™ Farout Al etz 1 2 8.9.10
IV  [Mavia  |AlMets 1 2 2.9

IV |Fanowt  [AlMets 1 2 1,2,3.4
IV |Fanowt  [AlMets 1 2 7.8.9.10

¢ Add a No Via pass for the next two layers and then for all of
the glass core layers. Finish with standard routing passes.

v Fanout Al Mets 1 2 1.2

W Fanout Al Mets 1 2 9.10

WV [Movia Al Mets 1 2 1.10

W Fanout Al Mets 1 2 1.2.3

W Fanout Al Mets 1 2 8.3.10

WV [Movia Al Mets 1 2 2.9

W Fanout Al Mets 1 2 1.2.3. 4
W Fanout Al Mets 1 2 ¥.8,9.10
WV [Movia Al Mets 1 2 3.8

W MoWia Al Mets 1 2 Al Enabled
W Route Al Mets 1 2 Al Enabled
W Route Al Mets 1 5 Al Enabled

¢ The good news is:

The Auto Router Fanout Pass does the Fanout
Stepping for YOU - simply enable a Fanout pass
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Micro Via Strategies

¢ Planes on top or bottom layer of glass core.
e Enable the Planes for routing in Editor Control.

e Proceed as in example through the fanout that reaches the core
— the surface plane layers — Pause after this pass.

e Do not run a No Viato route on the plane layers.
e Use Editor Control to disable routing on plane layers.
e Continue with the rest of the example passes.

¢ To do Power and Ground fanout first.
e Use the Items to route to qualify only the Power and Ground nets.
e Just run the Fanout passes of the example.

¢ Signal Integrity routing.

e Use the Items to route to qualify only the Sl nets to rout, for
instance all Differential Pairs.

e Run all passes as in the example.
e These passes would be a good candidate for a saved scheme.
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Interactive Micro Vias

¢ Routing Micro Via designs interactively is no different than
other designs except:
e Manually place the vias through one layer at a time.

— Hold the <Shift> key.

— <Right> mouse click for a menu. Close

----- Targek Lavetr -——---
1 Wertical

2 Horizonkal
3 Wertical

4 Horizonkal
5P

=)ol

7 Vertical

& Horizonkal
9 Vertical

10 Haorizonkal

— Choose the layer to go to — Micro Vias will automatically be
staggered through the board to the “to” layer. Click to orient the
pattern, then continue routing.
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Via Span Display

¢ Display Control has switches for controlling _
display features of Via Spans. B isplay Contral ~CaRESERFY IR

Layer |General| Part I [ et IHazardI

e Via Span numbers displays the From-To span | Placementlyjes: ¥ Top [V Botiom
distance of the via. I Traces Pack [

e Inactive Blind and Buried Vias sets a color - - A
that displays for vias that do not intersect the Fooarer -
current active layer. Eft— SnlH -

[T Flane I
%F? Signal ¥ v
I8 | Signal H v
F3  [Signaly v
3 Signal H Iv!
“a1 1ol Item
v | Through
V| Through - &l 5ame Colar
W Wiaz
deTas - Al Same Colar =
@z "ia 5pan Mumbers §
™| Inactive Blind & Buried Wias
estPojnis - Top
E Test Paoints - Bottom LI

C-15 « Advanced Expedition PCB: Micro Vias Copyright © 2005 Mentor Graphics Corporation



Via Spans and NC Drill

¢ On an board with
Via Spans, NC Drill
will:
e Create a separate

User defined
layer for each Via
Span

Create a Drill
Drawing and Drill
Chart on each of
those User
Defined layer

Output each Via
Span into
separate output
files

2] 1-2Plated ncd

2] 1-2PunchPlated ncd
] 2-3Plated ncd

[#] 2-3PunchPlated.ncd
[#] 3-GPlated . ncd

] &-9Plated . nod

[#] 8-9PunchPlated.ncd
[#] 9-10Plated. ned

[#] 9-10PunchPlated.. ..
|28] CamtaurMonPlate. ..
2] ThruHaleFlated.ned

. [v| Cirill Drawing - Thraugh

Lt iy Sl o Ioleroes 1L Flot L iy

[+ [MC Diill Chart Spar 1-2
[v [MC Diill Chart Span 2-3
[v [MC Diill Chart Span 3-8
[+ [MC Diill Chart Span 8-9
[+ |MC Ciill Chart Span 9-10
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Lab Preview

¢ This Module has 3 Labs.
e Lab 1 — Setting Up the Database
— You will prepare “control2_reva” for routing as a Micro Via design.
e Lab 2 — Micro Via Setup

— You will define the Micro Via spans and parameters in the “control2_reva”
database.

e Lab 3 — Micro Via Routing

— You will Interactively route some Micro Via connections. You will then
AutoRoute the remainder of the design..
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Objectives

Upon completion of this lesson and lab, you will be able to:
Describe the Variant Manager Design Flow
Create Variant Definitions

Determine Part Equivalency

Produce CAE Variant Output

View CAE Variant Data

Use Variants on Hierarchical Designs
Create Variant CDBs and BOMs

Create CAD Variant Data

Define Variant Part and Padstack Definitions
Create Report Writer Variant Data

® & & & O O O o o o

D-2 « Advanced Expedition PCB: Variant manager Copyright © 2005 Mentor Graphics Corporation



What Does Variant Manager Do?

¢ Variants are designs which are subsets of an original design.

e Change in Part Number of a component
— Variant component has the same foot print on the PCB
— Variant component has a different footprint on the PCB

e Remove a component

¢ Variant Manager manages a database to store changes
required for the Variants

¢ Variant Manager automatically modifies data to create the
Variant:

e CAE - Design Capture or Design View - and Utilities
e CAD - Expedition PCB
e Report Writer
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Variant Manager Workflow

Original Master sl
besign CaptureP®€Sign .
(Variant 1) 3apture)es'9n

\ variant 2) fapture

DeSig L Variant 3)
CDB
Capture >\ (Variantl) CDB EBD
(Variant 2)
N |
iy Variant /w
CDB Mo

(define

)
variants)
Exped /
~—
N\

e
Report Writer Report Writer
CAE Data CAE Data (var1) (var2) (var?3)
CAD Data CAD Data (var1) (var2) (var3)
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Invoking the Variant Manager

¢ Start > Programs > Mentor Graphics SDD> WG2004 > Variant
Manager > Variant Manager

C:mgtraining,project',controlZz_reva’c - | Ellil
¢ Design Capture Flo Setup View Output Help
e Tools > Variant Manager o Runber i -
| Tools Window Help . ||
| = veriry.., 10842500 C2
Page Admin 3 108425001 C3
F——— 10842500 C4
F §2F Package Design 10842500 Ch
I ﬁ Setup Parameters, .. 1 D8425DD1 EE
% Met Properties... 1 DE425DD1 |:|_"'
1 E et Classes and Clearances. .. 108425-001 Ca
Expert ASCH ' 108425001 C9
| Sl e, 100495 O CAn &
m Library Managet. ..
Amalog Sinulakar
Yariant Manager
¢ Expedition PCB
e Output > Variant Manager
Qutput Window  Help
: @ Design Skatus., ..
| % Gerber. ..
- MO e Ol | |
|Lg”§| Silkscreen Generator .,
Variant Manager with Project open
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Opening the Project

¢ Variant Manager is a project driven tool - you must have a

prOJ eCt Open _Eile Seftup Wiew Cutput Help
e File > Project Open JF” ‘
B Close Proiect

e Invoking from Design Capture or Expedition PCB automatically
opens the current project in Variant Manager.

¢ If aproject has not been opened in Variant Manager before, you
will be prompted to create the Variant Manager database.

Create database |
@ The Yariants Database for this project does nok exist

Create Yariants Database 7
C:\mgtraininglprojecticontrolz_revaiWMER_controlZ_resa.wad

¢ The Variant Manager database is an Access format database
which stores Variant information.

e Stored in the Project directory

Ecnntmlz_reva.prj 8 KB
controlz_reva.prk g kB
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Editing the Project

¢ To edit Project File settings that
relate to the Variant Manager:

Project Settings x|
e Setup > Project Settings Dats source:
- DeSign source - EXternal data f||e m [ Use Designiew configuration:| D efault j
Inplaced Kepwward:
— Unplaced keyword [rplaceds
e Tag to represent unplaced Part in ¢ uemnal daa e
Variant |E:'xmgtraininghprniect'\cantrn:-I2_reva"-.e:-:tdata.t:-:t
— Ignore parts file lgnore parts file:

|<nn:|t_used>

« ASCII file to disallow Variants on
certain Part Numbers

— Variants database ariant projects path:

e Location of Access Variant IE:ngtraining'ﬁprniect'\mntrDIE_reva"-.variants
Man ager database Temporary storage area:

- Vari an tS p rOj eCtS p at h |E:'\mgtraininghprniect"muntru:ul2_reva'wmng mp
e Location of CAE Variant prOj ects Databasze scheme version:  20005.2

— Temporary storage area oK Cancel | &

Wanants databaze:

IE:"xmgtraining\prniect"-.cu:untrnl2_revaWM GR_contral?_reva.vad
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Variant Definitions

¢ To Create a New Variant

e Setup > Variant
Definition
— New or Copy icons to
start a new Variant Variont defintios

Mame Murnber Description

¥ariant Definition & Display i [m] P4

e X

_ E aC h Var | an t h aS a Mew wariant Mew number Mew description_01
Wariant 1 W123-321 Wariant 1 of Control_2_Rewd
N ame, N um b er an d Wariant 2 W-234-432 Wariant 2 of Control_2_Fewt,

Description

— Variant Display order

* Order of Variants in
other dialogs
e Sets a Variantas
"ACtive" - Delete El |\-"ariantsdisplayarder: El
from the ||St |f a Wariant1 | Varant 2 [IEREEG
4

4 |

Va” ant IS : I n aCtI Ve” [irag & drop colurmnz to change the dizplay onder Clase | ﬁl
| I

Dirag & drop variant namez into the wariant display order to make them vizible it the main dialog
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Variant Part Number Status

o ] 3
¢ Sel eCt th e Part File Setup Wiew OQutput Help
Number/Ref for the part PartMumber | Fief |0 Variant 2| Variant 3 -
108427049 C19
to chan g e 201 062030 C20
201473601 =
¢ Select the Variant column s 5o —frmees
for the Part to change s
cann-wire-bornd F1
¢ For a part Number conviebond P2 _
C h an g e Apply 107 867-001 Like Masgter sunplaceds:
e Select the new Part fvvailables equivalent parts for 201473601
Number from the I W G
Available equivalent 3101867-001 e o
3/ 101867-002 Certral Diode, LED, Fed
parts table 3101867-003 Central Diods, LED, Blus Dioc
3101867 -1mx Central Diode, LED Dioc .
e Click the Apply ... button == R ——
¢ To Remove a Part: ' '
button on the two tables?
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Which Parts Participate?

¢ There are three controlling mechanisms that control part
participation in Variant Manager tables:

e Generate Variant Manager Central Library Data
— Librarian controlled
— Allows parts to appear in the Part Number table

e Ignore Parts File
— Designer controlled

— Allows parts to be excluded from the Part Number table on a design by
design basis

e Setup > Equivalent Parts
— Variant Manager controlled
— Sets criteria for Parts to appear in the Equivalent Parts list
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¢

¢ The GVMCLD command generates a

Generate Variant Manager Central Library Data

In order for Parts to be allowed to be either a

Part to be replaced, or a Part that can be celbis ~Reusatlefod
i i IDIsmodels S¥mDollins

used as an Equivalent, they must appear in :::zzttemm*gEzntmanaaer

a Central Library/Variant Manager database ogfies (Bffzerirst.inc

partadblibs

e Access format

e Generated by the Generate Variant Manager
Central Library Data command

iz ‘Ul'}(l S_l,lmbu:nlsl Cell:  FPDBs |

|Define zearch order:

|Search path schemes:

Scheme List

database that lists Part Numbers and e e it
properties for all Parts in specific Part s
partitions
e Those Partitions are listed in a special Library
Manager Search Path called Variant Manager
e Library Manager - Edit > Partition Search Path

— Part partitions in that search path are included
in the Central Library/Variant Manager
database

connechors

dizcretes

R

jurpers
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Generate Variant Manager Central Library Data (Cont.)

Wi Central Library Data Generator For Yariankt =10l x|
¢ Start > Programs > Mentor Certtal Library
Graphlcs SDD > WGZOO4 > |V|I::"-.mgtraining'u:u:ummnn'\master libranycentral Ime J
Variant Manager > Variant TR )
Manager > Generate Variant Pepetos oot ] 2]4] %]
. Full walue replacement——
Manager Centrall Library Data Par Hurber % sorn [0
e Select “.Imc” file for Central Numbers| 0
Library (Browser) s
e Dialog - Part Number el e
Properties tab Raiig
Bottam Cell
— Set the list of Properties to fiel Prefi
include
— Set default values to be putin
database if thereis no
property value in Part
— Process - builds the database | =]

Process | k. | @ |
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Generate Variant Manager Central Library Data (Cont.)

#%i Central Library Data Generator For ¥ariant Manager

e Dialog - Data
Review tab

=10l x|

Central Library

|E:"-.mgtraininghu:u:ummnn'\master librarycentral Imc

— Set the
Review
Option

— Examine the
table data

Fart Humber Properties

— Review Options
' Tablex IF'artNumherF'rn:nps j
" S0L statement; | il
— Reszultz

FartM urnber Pinz|Part Label D'ezcription Top Cell Symbaol: .
108363-99= 2| 30ohrm 30 ohrm resiztor STAMD P RESIST | 'res’
103424-32 2| 8. 2K.ohm 8.2 ohm resistor 1206 CASE SMD Tes’
108424-025 2|1 000km 100 ohr rezizkor 1206 CASE SkD ez’
108424-033 2220 220 ohrn resiztor 1206 CASE SMD | 'res’
108425-001 2/ 10pF 10pF capacitar 0305 CASE SMD 'cap'
108427-049 2100rF 100nF capacitar 1206 CASE SMD | 'cap’
201082-030 2(15uF R, 1812 CASE SMD | 'cap’
201473-601 3| 20147 3-601 I, [ PACK TRAMSISTI 'dinde’
jurmper 2 jurmper o, 100 MIL JUMPER | sl
jumpers 2| jurmpers Py 200 MILJUMPER | pedede
jumper3 &/ jumper3 R, 300 MILJUMPER s
jurmnperd 2| jurmperd I, 00 MILJUMPER ks
[umnpeErs 2| jurmperh I, 100 MIL JUMPER  sxidd -

| |

4] 4 | Table: PatMumberProps' in C:ymatrainingcommonimazter [branstananttd anagersymagrPartz_00 I HI

Brozess |

ok | &
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Ignore Parts File

¢ An ASCII file that is a list of Parts allowed to modify in the
Variants

File Setup Wiew Qutput Help

&) yMdisallow.txt - Notepad

Part Murnber Ref Im Eile Edit Formak Help
220330 RF2 asram
ﬁ“%“’e ET 202025-301
202009-507 17 2:]] A
202025-201 27 o d
pCme 123 pem
AZLAM 29
AZ[AM 1130
azam 1131
— =

Ignore Parts File

Original Parts List

File Setup Wiew Qutput Help

J L SIS DT DS 0TI Ol _TEY 8 s I0ala. [ ] :
Part M urnbeer Ref Wariatt 1
lgnaore parts file: — 102363-99 Rz
|E:'\mgtraining"-.prcuiect'\u:nntrDIE_revaWM digallow. b=t I | 108424-025 R3
103424-025 R4
Wariants databasze: 108424-025 =15
Referenced with Setting > ProjectSettings 103424025 |RB
103424828 RY
22033 Mre RF1
22033 0re RP2
22033 0re FP3

Resulting Parts List
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Equivalent Parts List

¢ In order for Parts to be listed as
Equivalent Parts they must match
the qualifiers on the Setup >
Equivalent Parts List command

e List of all properties in the Central
Library/Variant Manager database

e Match - sets that property as a
qualifier

e Match qualifier - sets how the
properties of the equivalent Part
must compare to the same
property in the modified Part

—

e The Display tab sets column

display characteristics on the
Variant Manager table

¢ Setting can be made “on the fly”

Equivalent Parts List Setup {vmgrParts_: A
Dizplay  Property Matching
Colurnn_M arne b atch |k atch_Operation
Finz =
Part Label | =
Dezcription | =
Top Cell =
Surnbols O =
Partition Mame | =
Part Type | =
W alue O =
WalueZ | =
R ating O = P ==
Battarn Cell | F> : =
Ref Prefix O |Lerange: =
B eginz Wwith —
&l Cells O E rls With ;I——
[+ Hide irelevant columns during quern
Cloze Apply | @l
I I

DISFI|a;r'I Property katching

Colurnn_Mame Dizplay aidbh | st

PartMurnber Left 1300 Left

Finz Left RO0| Right

Fart Label Right 1250| Right

Dezcription Right 2800| Left

Top Cell Right 1250{Right

Symbolz Right 1250| Right

Partition Mame Mo 11560 Left
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CAE Variant Output

¢ To generate CAE (schematic) output (0] ]
fOI’ a Varlant [~ Replace symbolz Crozz Reference T able. I
° Output > CAE — Options for unplaced spmbols
. . {* Change color: . " Delete
— Set Options O all options refer to how t0 | 1. uoiaced syrbol propetiss
handle unplaced Parts
. —Warnant selection
- SeIeCt Val’lantS to Process Marne ™ M urnber b azter Desigh Date D ezcriptis
- Only Active variants appear on the list | [/2=1 ¥/ S LG o
unless you uncheck “Active variants Variant 3 |V-345543  |3Jul2004 0.0000  |Variant 3
only”
— Process
¢ What it does:
e Creates a Variants sub-folder in the O :
i D design_definition
prOJ ect l:l genetic,gdb

I:I integration

e Creates a new project folder for each of o5 mit

the variants in that sub-folder =[] variants |

) {:l Variant_1
e Creates new schematics for each

D Variank_2
Variant -0 vbde

-] variant_3
I:I vrngr Trnp

D-16 « Advanced Expedition PCB: Variant manager Copyright © 2005 Mentor Graphics Corporation



CAE Variant Output (Cont.)

¢ Replace Symbols

e You can set an alternate symbol to use P I /AR
to replace the original symbol in a I e

schematic if it removed in the Variant [ Mo R

— Set the Pin locations and Pin names for L I
the replacement Symbol to be the same Original Symbol

as the original Symbol

J y | 1_/;51 A

— Assign an Unplaced Symbol” property to
the original with a value set to the name
of the Unplaced_Symbol name

Replacement Symbol
(Diode-Unplaced)

[+ Beplace syrmbiols

L IHER S [ -

Original Schematic Variant Schematic
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Cross Reference Table

¢ A Variant table can be automatically
generated for each page, showing the

Variant information for that page. _fyaviant Table Place Holder
e Place a Cross Reference Place Holder
Symbol on the page Place Holder in
— Symbol Name must be - VMGRXREF Master Schematic
— Symbol Type must be Pseudo Component
— Any graphlcs IS a”owed - Table IS placed at ealiDnDtionS | Icled\-"ariants HeDIacementStrinusl_I
the Sym b0| Orlgln ™ Do not create cross reference tables
. . . . ™ Cross reference tables show changes on a shee
® Ed It prOJeCt flle Settl ngs % Cross reference :ables show changes in the de&itgnf
— These setting can only be changed Using FEmmy st | I
the Cross Reference Table option on the | T
Generate CAE OUtpUt dlalog |S$y$:doﬁlzjzlgf.:tf[_a;iTH}\Eanig\Vbdc\xrefSymbojgl
Crozz Reference Table. ..
I Cancel | ok | @l

e CAE Output then automatically generates
the table in the Variants
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Viewing CAE Variants

¢ To View the Variant Schematic, simply open the Variant
project in Design Capture.

¢ If a Design has Hierarchical Blocks and there are multiple
iInstance blocks, in the Variant, each instance of the multiple

instance block will be generated separately with a unique
Instance name.

¢ To create a BOM from a variant:
e Open the Variant project
e Generate the Variant CDB
e Run the “CDB to BOM” Utility using the Variant project
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CAD Variant Data

¢ In order to generate the CAD data for
a Variant design:

[ Complete the Iayout for the master [ CAD Output Generation

— Dptionz far unplaced components

design 7 ‘Urelaced padstacks [ Remove nested pa
* Open the master design = A=
e Open Variant Manager [ Oties | e
— Output > CAD TR ———
— Select Variant to Process a2
— Set Options for removed parts D -
— Process
e Changes are made to the Expedition =——-—

PC B Des i g n Process | {Cancel

e Output Gerber and NC Drill for the '
design

¢ DO NOT SAVE THE DESIGN
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Variant Cell Data

¢ When a Cell is Removed, the Assembly and Silk Screen
Graphics can be replaced with “Removed Cell Graphics” that
Is included in the Cell.

e Create the Standard Cell

e Inthe Library Manager - Setup > Setup Parameters command,
create specially named User Defined Layers - names MUST be:

— Unplaced Graphics Assembly lser dfmecaprs
— Unplaced Graphics Silkscreen Layer Name ;

IInplaced Graphics &zsembly

Unplaced Graphicz Silkzcreen

e Inthe Cell, draw the Unplaced Graphllcs on those special layers

e During Output > CAD processing, the graphics from those layers
are moved to the Assembly Outline and Silkscreen Outline
layers for Variant output.
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Variant Padstack Data

¢ Padstacks can be replaced with a different
Padstack definition during Output > CAD
process.

e In the Central Library - Padstack Editor, create
a new Padstack with the same name as the . [
original Padstack with a suffix on the name - Hm,;EE}HDlE =
“VMGR_UNPL” Hound 58, foledh /MBR _JNPL

e Edit the new Padstack to be the Padstack in an
Variant where the part is unplaced. Perhaps ..

— Smaller pads
— Smaller hole
— Remove Solder mask, etc.

Padstacks | Pads I HD|ESI Cuztom Pad

Filter padstack hist;

e Output > CAD - Process will replace the
original Padstack with the unplaced Padstack
in the Variant/

€
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Variant Report Writer Data

¥Yeribest Report Yriter Outpuk = | Ellil

¢ To create either CAE or CAD Report ~Databsse creation
. . v Delete unplaced companents from database
Writer data for a Variant, you must I
first create the CAE or CAD Report W ClstePCBdssbase | Cieste CAE dotobase
Writer databases for the master
design.

e The master design databases must not
be open during the Variant process.

¢ In the Variant Manager
e Output > Report Writer
e Set data extraction options
e Select Variants to process

4| | b

[ Active varants only

® P rocess Process | Cancel I @ |

¢ New Report Writer databases will be EFFm——

. rolZ_revalvariantsariant_1yvwbreport
generated in

Mame £ | S
e Variant_project\vbreport ::::::E;;g;m . R
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Lab Preview

¢ This Module has 3 Labs.

e Lab 1 — Variant Manager Configuration (Optional)

— In this lab you take a tour of some of the data management used by the
Variant Manager. In fact you don’t really do anything, so it is optional.

e Lab 2 — Setting Up Variants

— It is time to do real work. You will use the Variant Manager to create
Variant Definitions for the Cont2_reva database. There will be three
Variants with simple changes in each one.

e Lab 3 — Variant Output

— CAE, CAD and Report Writer output. Oh, you will be doing some
experimentation with the CAE output.
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GraBhics.

Fablink XE

Appendix E

Using Fablink XE

April 2005



Objectives

Upon completion of this module, you will be able to:
Create new panel templates

Generate panel cells

Validate a panel design

Process a design for panelization

Generate copper balancing

Create PDF output drawings

® & & & o o
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What Is Fablink XE?

Fablink XE Pro C:AMGTraining\projectA\2004\PCBADutputy2004_pnl - [2004]

J File Edit “iew Setup Place Boute Analyziz Outpot Window Help

vy 2819.47.17.99263 (th = @] ﬂ‘

[caE @so-|ixDss 8%

BlEeOw @ |x |

e =]
= Fi =k

=

[T Y]
H

loms =

i VG &

||Displa_lrl Schemes

1 Help

2iiovel| FEEE S| (e e [eunday| NFEEEE

aE| el Ereie e i2bien

Flace Mode - Select | | |

Both Gloss On

i
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Panel Creation

File > New

Panel Design Wizard E |

Create

Step 1: Kevin a path and filename for the new panel dezign.

Step 2 Select or kevin a full path ta the Central Libramn containing
waur panel design templates.

Step 3 Select a panel design template from the available izt The
zelected panel dezign template will be uzed to populate the
hew panel desigr.

MHew panel design filename:
IE:HDemu:unstrati-:unsWidar_WG"'.F'cl:u"-.EIutput'xF'aneI'xpaneI_a.pnl __l

Central libram flename:
I|::'\ment|:|rgraphicshEDDd'\.He'\.winSE'\faI:uIink:-:e'\.Templates'ﬂ:en j __l

Fanel design template:
I 4 Laper Template j

< Back I Finizh I Carncel |£I

Panel Design Wizard E |

Summary

Selected Taszk: ;I
Create

Central Library Filename:
g mentargraphiczh 20045 sehwin 32 fablink e T emplatezt\C

Panel Template Marme:
G Laver Template

MHew Panel Desian:
C:WAG Trainingsproject Practice \PCE MO utput s Practice. prl

Succeszfully copied 56 file(z].

-
1| | b
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Copying Panels

[FpanciDesignwizad __H| [FpanciDesignwizad __H|
Welcome Copy

Thiz wizard allows vou to create new panel dezsigns ar to manipulate Step 1: Fevin or browse for an exizting panel design filename.
exizting panel designs. Library and design parameter pathz are Step 2 Keyin or browse for the new panel design filename.
updated autamatically. Select a task ta perfarm fram the list below. Step 3 Check ar uncheck the aphion for copying nor-ezzential files.

All filez within the “LogFiles" and "work" directories are
conzsidered non-eszential and will not be copied unless the
copy non-ezzential files option iz checked.

— Panel design tazks

i~ Create Thiz optian creates a new panel design wzing

a panel design template. Source panel design filename:
{+ Caopy Thiz option copies an exizting panel design. IHEentraI_LibraryHF'anelTemplates"-.# Layer Templatesternplate. pnl ___|
" Move Thiz option moves an exizting panel design.

MHew panel design filename:

IEentraI_LiI:urar_l,l"aF'aneITemplates'ﬂ 0 LaverTemplatetemplate. prl __l

i Cleanup  This option removes non-ezzential files fram
within an exizting panel design.

" Delete Thiz option completely removes an existing ¥ Copy noneessential files
panel dezign.

< Back I Mext » I Cancel |£I < Back I Finizh I Cancel |£I
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Parameter Setup

Setup > Setup Parameters

Setup Parameters

Erenmam EayerE.. |_’

B -[x] -
Thousandths 7
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Parameter Setup (Cont.)

Setup > Editor Control .

E ditor Control

Fablink XE

E-7 + Advanced Expedition PCB: Using Fablink XE Copyright © 2005 Mentor Graphics Corporation



Setting Unit Precision

Setup > Units Display

Unitz Display

L]

—
o
o
o
]
o
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Placing the Design

Place > Design Placement .

Design Placement Ed

E::aMGTrainingapmiectaznmapta~| |7
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Manufacturing Output Validation

Output > Manufacturing Output Validation

& Manufacturing Output Yalidation

Select All

W

Deselect All

—
=

I—i
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Manufacturing Output Validation (Cont.)

Output > Manufacturing Output Validation

Af Manufacturing Output ¥alidation
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Manufacturing Output Validation (Cont.)

Output > Manufacturing Output Validation

M anufacturing Outputs Created By (= |I=] |

M ame:;

Af Manufacturing Output Yalidation

IS = 3

b arufacturing Dutputs | Mo Files | “alidating | Emrors | W amings

IJ oe Dezigher

Compary:

Gerber 13 13 1] 1]

M il e 2 1] 1]

ISuper Acme
Address:

[1234 Main St.

I.-’-'-.nj..I Town, OR

m [‘v‘alidatinn completed. g
Elapzed Time: |00:00:16 [kirzrir: zec]

123456

ok | &

Phiore:

|503-555-1212

Fax:

|503-555-2121

E mail address:

Iicue_designer@s LpErdcme. arg

. I Cancel | gl

Manufacturing Output ¥Yalidation E |

'j Errors Found in Pre-validation phase.

=il

Seg "MFgOutputyalidation. bzt For Details,
Conkinue Yalidation?,
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Importing Gerber Data

File > Import > Gerber

Gerber Import

P |

GFF filename: II:: wrgtrainingF ablinkzE \FCEWOutputh Canfig ' Plats =|

[rpirt Cel: IGerI:uer

=

[rport mode: INEW

[

— [aerber layer mapping

Gerber File Mamesz

zer Layerz

v SolderPasteB ottom. gdo

GER_SolderPazteBottom

¥ GeneratedSilkzcreenT op.gdo

GER_GeneratedSilkzcreen...

v GeneratedSilkscreenBotiom. g

GER_GeneratedSilkzcreen. .

Iv EtchlayerdB ottomn.gdo

GER_EtchLayerdBottom

v EtchLayer3teqg.gdo

GER_EtchLayerateg

v EtchlLayer3.gdo

GER_EtchlLaperd

v EtchlLayer2Meg.gdo

GER_EtchLayerdMeq

v EtchLaver? gdo

GER_EtchlLayerd

v EtchlLayer! Top.gdo

GER_EtchlLaper1 Top

Iv DiillDrawingT hrough. gdo

GER_DrillCrawing T hrough

Ok

Cancel | @
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Specifying DRC Rules

Analysis > Panel DRC .

Panel DRC

Local: [Final) |_ l_ I? ’7 (& W e rlee =
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Hazard Analysis

Analysis > Review Hazards a

Proximity

ol - li

I—Iilili

tanuf. Outline M Panel Outline M4

E-15 ¢ Advanced Expedition PCB: Using Fablink XE Copyright © 2005 Mentor Graphics Corporation



Detailed Views

[ Properties
— Type
| Detailed iew =l
Ilzer Layer Drefault Uzer La_ueril
Wi M amne Detail 13 ]
M arne Fant Courier Mew
M are Heiaht Al ;I Ei A
%
— Rectangle [th] i
Litie wwidt: i
o -l FEl & L5
s e ] 1
it Height: et
|1.081.67 f1.081 67 = |
F_F g
Wertices: b Ny r T .i]
1 (2153417 345017 f o
2 2153417 4 540,83 Sin—=an ’ . '
3 22 k15,83 4 540,83 ’ ‘ a1 '
4 2251583 |3459.17 3 :
Crigin #: Crigin GroweShiink: '
|21.53417  |3.459.17 /

¥ Display center handies
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Panel Cells

Place > Place Cells %}\
Place Cells [ =]

Inelude: [T Urplaeed [ Distitutedl I | Elazed

LCriterior; IF'aneI Cell j I
| Cell Mame & | Drezcription |
AR
-~
Bchive;

| | Cell Mame & | Descriitinn |

Hentor Graphio Corp.
Fablink XE

Farnef Idonf: fior

Presiew cell: Active layer:
Top and Bottom j

Active angle:

[l deqrees

Action:

I Place j

b ethiod:

ISequence j
Apply I Cloge |ﬁ|
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Creating Panel Cells

Setup > Cell Editor 144

Cell Editor M= 3
Cell Editor - FanellD_1 - [FanellD_1]
=] . . . . Eartition:l JJ
Elle Edit “iew Setup Analysiz Window Help w500, 600 dwdy: O, 0 [th]
. = - = i i Panel
E m* @{ .i @ P&v -%l I ';{: *{Eﬂ @ % }( Mechamcal] [rawing Fane l
|:| |F'ane| Cells: | ||-O‘:?| |)( |
M ame Panel Group
[’E ‘{:.1 o Ao $ PanelD_1 Panel |dentifier

AL WA O D |Display5|:hemes ﬂ

Mentor Graph 1C CDF‘p )

Fablink XE
Awailable columne [drag & drop): Presvigw: [v Fit
Panel fdent:fier Decoipion
ik antor Graphic Corp
Werified FablLink XE

Fane! Idenfifier

1Help |24dd Te:-c|| 3 Add LinE| 4 dd mc| Add F'Dlylir| 4dd Pc.|yg.| 7 Add Hec:| 1 dld Eirn::lu| | 0 Pro
Craw Mode i

Cahicel | @
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Copper Balancing
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Copper Balancing (Cont.)

. EEE
Route > Copper Balancing > Processor :::
Copper Balancing Processor
— Copper balancing zetup [th]
Copper Balancing Offzet | Offzet ketal | Fill Mon-zquare | Restrict Balancing to| Snap to Ao -
Laypers Pattern Clearance | i Width | Distance | (%) Hatch Areas Orthogonal Patterns | Hatch Grid | Balance
[T 1 Positive | Vertical 40 1] I} 10 20 a0 I | il |
[T 2 Positive  [Vertical 40 1] I} 10 20 a0 I | il |
[ 3Positive  |Verical 40 0 0 10 20 ] r r r I
[ 4 Pozitive  [Vertical - 140 1] 1] 10 20 Al I | Il | LI
~ |Honzontal
Diag. Slazh
Diag. Backslash [ Dizcard any copper balancing area less thar; IEEIEI = IEEIEI
Crazzhatch —
Shape - Square | ¥

Carizel | gl

Delete Copper Balancing D ata M= B |

— Optionz

* Delete all copper balancing data

View > Display Control > Layers

" Delete copper balancing data by layer

¥ | Copper Balancing D ata

Laner: x

F| Copper Balancing Shapes | | -
rl i

IEE \ : ’:

Close soh | @
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Panel Status (Partial)
Output > Panel Status @

MC Drill
Through-hole vias ........... =
Blind wias ........cceunnann 0
Buried wias ... irerenannnn 0
Shearing Holes ... iiiiennnnn 0
Tooling Holes ... ieinennnnn 0

Fanel Cbjects
GEneral o en i e 0
Panel stiffeners ............ 0
Bad Board Identifiers ....... 0
Electrical Test Identifiers . O
Panel Identifiers ........... 0
TesSt COUPONS v sennnnnnsss o
Registration PINs ....veveen. 0

Copper Balancing(Panel)
T o Yes
T Yes
T o W
T ] W
T Yes
T o Yes

Seneral Panel Data

T &
Layer 1 is a signal layer
Layer 2 s a signal layer
Layer 3 is a Megative Plane Layer with nets
GO
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Creating Neutral Files

Output > Neutral File

Create Meutral File

¥ include Board Attributes Dats

W Include Components Data
WV Include Geometries Data

W Include Metz Data

¥ Include Pads Data
W Include Holes Data

k.

]|
— Board Off zet -
=0

v (0

Cancel | @ |
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PDF Drawings
Output > PDF

PDF Dutput

1=

|| SheetMame | PageSize | Orientation | ScaleFactor |

Sheetl Letter
Shests Letter Best Fit

Letter Best Fit
Letter Best Fit
Letter Brezt Fit
Letter Brest Fit

R

For internal uze anly, Mentor Graphicz Corp.

aue| _Brocess CheckedSheets | Cancel |
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PDF Drawings (Cont.)
Output > PDF

PDF Output

Fanel Layer 1
! Farel Layer 2 Board Outline
[|Panel Layer 3
[ |Panel Layer 4

Nore) ¥
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Lab Preview

¢ This exercise has one lab.
e Exercise 1: Creating the basic template
e Exercise 2: Validating your design
e Exercise 3:Placing the design
e Exercise 4: Creating Detail Views
e Exercise 5: Creating and placing cells
e Exercise 6: Copper Balancing
e Exercise 7: Creating PDF output
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