Speedstack 2016 : Changing layer functionality / count
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m.— Changing layer functionality / count of a stack up without removing structures

Overview

An enhancement that is often requested for Speedstack is to be
able to change the electrical layer count without removing
structures. Some users would like to base a new design on an
existing known stack up and then add / remove electrical layers to
create the new stack, leaving the previous existing structures intact.

There Is also a requirement to switch between layer types (Signal,
Plane, Mixed, Hatched), again without removing structures.

With Speedstack 2016 it is now possible to retain and re-allocate
structures when changes are made to the electrical layers of the
stack up. New Structure Layer Properties and Structure Validation
toolbar options have been introduced to the Controlled Impedance
tab, the following slides provide a walk-through / introduction to this
new functionality.
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m.— Changing layer functionality / count of a stack up without removing structures

Switching layer types and re-allocating structures — Step 1

. §E Polar Speedstack PCB Si

File Edit View Tools Units External Utility Help
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Starting with the ‘Eval Imperial’ sample
stack up that is supplied with
Speedstack, switch layer 2 to a Plane
and layer 3 to a Signal.

el ' : 40 _ .| Awarning is displayed indicating that
PrePre 1080 : gl continuing with the change will require
- e 8 the existing structures to be re-

' allocated. Selecting ‘Yes’ will make the
S e change to the stack up.

PrePreg 1651 . Bl : Upper Trace Width W2 [7.5000
’ Trace Separation S1

Speedstack
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PrePreg 1651

FR4 Core
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PrePreg 1651

PrePreg 1651

PrePreg 3080 L This action will invalidate some or all existing structures. You will be

) able to check and re-allocate them afterwards using the Structure
Validation and Structure Layer Properties options. Do you wish to
PrePreg 1080 7

AR . s proceed?

Copper Foil
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Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 59.4600 Stac N o
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m.— Changing layer functionality / count of a stack up without removing structures

Switching layer types and re-allocating structures — Step 2

The stack up has now
changed, layer 2 is a
Plane and layer 3 a
Signal.

-
%g Polar Speedstack PCE Stack Up Builder:  Stack: Eval Imperial.stk  Project : Eval Imperial.sci =
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Stack Up Edtor | DRC:2 Controllsd Impedancs | €I Resuts |
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Eed D=1 X0 ===

oEom

Note the flashing Rebuild
—~ indicator, due to the
changes to the stack up it
Is necessary to refresh
the structures. On
selecting Rebuild an
information dialog will

Liguid Photolmageable Mask

Copper Fail ) ) . - )
rePreg 1080 display indicating which
FRA Core structures need re-
PrePreg 3080 Substrate 1 Height a"OC&tlng.
= - Substrate 1 Dielectric
PR = & 2] | ower Trace \fidth
PrePreg 1651 Ml £ b Speedstack l E
FR4 Core 2 BB = 550 I
PrePreg 1651 o - - .
il _ I.-’ L The following structures require attention. Please re-allocate each

Freres 1S ' y e W' structure using the Structure Layer Properties option.
PrePreg 3080 —
FR4 Core : E : ; Layer: 1, Edge Coupled Coated Microstrip 1B, 100 ohms

) A Layer: 1, Coated Microstrip 1B, 75 ohms
e T " ' ' | Layer: 4, Edge Coupled Offset Stripline 1B1A, 100 chms

Copper Fail

Liguid Photolmageable Mask

Mils/ Thous Target Stack Up Thickness = 60.0000 | Stack Up Thickness = 55.4600 Stack Up Thi
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Changing layer functionality / count of a stack up without removing structures

Switching layer types and re-allocating structures — Step 3

Stack Lp Edtor | DRC: 2 Controlled Impedance | CI Resuits |

X XOE0RE S ~|He

w | i<] <|Rebuild A
The new Structure Layer

Properties toolbar option
will allow the structure(s)
to be re-allocated to the
correct Signal and Plane
layers

In many cases multiple
structures will have the same
Signal / Plane layer
assignments. This is
indicated here, selecting
Move All will re-allocate all
matching structures in a
single operation

Structure Layer Properties

Edge Coupled Coated Microstrip 1B

1 Gz 51

1 ~ 1 H
[ v B
1 1 !

W2

The Current column
shows the Signal /
Plane stack up layers
currently assigned to

the structure before the

stack up was changed

LIpper Signal Layer
Lower Signal Layer
lpper Flane Layer
Lower Flane Layer
Structure Inverted

Mumber of Structures on same
Signal ! Plane Layers
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Changing layer functionality / count of a stack up without removing structures

Switching layer types and re-allocating structures — Step 4

Stack Up Editor | DRC:2 Controlled impedance | CI Resuits |

X X O O3 &
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The Structure Layer
Properties option can
now be used to re-
allocate the stripline
structure on layer 4

Upper Signal Layer

Lower Signal Layer
|Ipper Flane Layer
Laower Plane Layer
Structure Inverted

Mumber of Structures on same
Signal ! Plane Layers

Edge Coupled Offset Stripline 1B1A

W2

In the case of stripline
structures the New
column allows the
Upper and Lower Plane
Layers to be
reassigned.

False
1 [ Maowve All

Apply | Cancel |
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Switching layer types and re-allocating structures — Step 5

%g Polar Speedstack PCE Stack Up Builder:

Stack : Eval Imperial.stk  Project : Eval Impernial.sci
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Target Stack Up Thickness = 60.0000 | Stack Up Thickness = 55.4600

CREFIFTLT

Stack Up Ed'rtor]
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Now that the three structures
detailed on slide # 4 have been
re-allocated successfully it is
possible to Rebuild and Calculate
the structures in the normal way.

Note that structure Trace Width
and Separation parameters are
retained at their original values
together with the Target
Impedance and Tolerance.
Depending upon how the
structures have been re-allocated
it might be necessary to Goal
Seek the Trace Width /
Separation parameters to meet
the Target Impedance.

Substrate 1 Height H1 |27.28
Substrate 1 Dielectric Erl|4.2000
Substrate 2 Height H2 [15.6800
Substrate 2 Dielectric Er2 |4 2000
Lower Trace \wfidth w1 |7.2500
Upper Trace Width W2 |6.2500
Trace Separation 51 |8.5000
Trace Thickness T1 ’W
Differential Impedance Zd [103.47
Target Impedance ’W
Target Tolerance % ’W
Stack Up Thickness with Soldermask = 61.4600  |V: 16.01.20746
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Increasing the layer count by adding a core — Step 1

= Polar Speedstack PCB St

File

Edit

View Tools Units

= d 0=

Liquid Photolmageable Mask
Copper Fail
PrePreg 1080

FR4 Core

PrePreg 3020
PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

PrePreg 3080
FR4 Core

PrePreg 1080

Copper Foil
Liguid Photolmageable Mask

External Utility

XOC=E=ERE S 777 LT

Mils/Thous

Help

Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 59.4600

Stack Up Edtor | DRC: 0 Controlled Impedance | €I Resuts |
+xXxXSulELF o
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Edge Coupled Coated Microstri

.

Starting back with the original ‘Eval
Imperial’ 8-layer sample stack up, add
another core between layers 5 and 6.

Once again a warning is displayed
indicating that continuing with the
change will require the existing
structures to be re-allocated.

Substrate 1 Height H1
Substrate 1 Dielectric Erl
Lower Trace Width Ll
Upper Trace Width W2 [7.5000
Trace Separafion 51

Speedstack

) able to check and re-allocate them afterwards using the Structure
Validation and Structure Layer Properties options. Do you wish to
proceed?

| |
Stac EES MD
T T
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Changing layer functionality / count of a stack up without removing structures

Increasing the layer count by adding a core — Step 2
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%g Polar Speedstack PCE Stack Up Builder:

Stack : Eval Imperial.stk  Project : Eval Impernial.sci

In order to maintain a symmetrical

File Edit View Tools Units

Liquid Photolmageable Mask
Copper Foil
PrePreg 1080

FR4 Core

PrePreg 1651

PreFreg 1651

FR4 Core

PrePreg 1651

PreFreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

FR4 Core

PrePreg 1080

Copper Fail
Liguid Photolmageable Mask

Master

External Utility  Help

EELTO=SL XO=S=EREF777 17

Stack Up Edtor | DRC: 1 Controllsd Impadanics | €I Resuts |

+XXOgOEL=

stack remove the PrePreg 3080
==Y L [ materials and add additional
PrePreg 1651 materials. A
symmetrical 10-layer stack up has
now been created.

Substrate 1 Height

The Rebuild flag indicates stack up
changes have been made.
Selecting this option will display an
information dialog indicating which
structures need re-allocating, in this
case two structures.

1 Dl

a
|

Mils/ Thous Target Stack Up Thickness = 60.0000 | Stack Up Thickness = 75.8120 Stack Up
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@8 The following structures require attention. Please re-allocate each
@' structure using the Structure Layer Properties option.

k.

Layer: 4, Edge Coupled Offset Stripline 1B1A, 100 ohms
Layer: 8, Coated Microstrip 1B, 75 ohms
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Increasing the layer count by adding a core — Step 3

Stack Up Editor | DRC: 1 Controlled Impedance | CI Resuits |
+ X xS w0 E %=

A |.<|<IM

Select the Structure
Layer Properties toolbar
option

plinE 1B1A

10

»

Lower Signal Layer

Ipper Flane Layer

|
‘ Upper Signal Layer
|

Laower Plane Layer
Structure Inverted

Mumber of Structures on same
Signal / Plane Layers

Edge Coupled Offset Stripline 1B1A
5 w2
-.—-i I-.--I
[ 1

False
1 [ Maove All

Apply | Cancel |
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Increasing the layer count by adding a core — Step 4

Stack Up Editor | DRC: 1 Controlled impedance | CI Resuits | e
_ I - = ~ _
= X X0 E0E S|

a | 1<] < |[Rebuild //ﬁ' >||

Select the Structure P
Layer Properties toolbar
option

Coated Microstrip 1B
Wi
=-._-

L3

Re-assigning the
microstrip structure on
the lower side of the
_________________________________ y stack up requires both
the Signal and Plane
layers to be updated

T

Upper Signal Layer |g |'ID ﬂ
Lower Signal Layer | | J
Upper Flane Layer |E |E_ -
Lower Plane Layer | | J
Structure Inverted True
Mumber of Structures on same |1 ™ Move Al
Signal / Plane Layers e

Apply | Cancel |
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Increasing the layer count by adding a core — Step 5
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%g Polar Speedstack PCE Stack Up Builder:

Stack : Eval Imperial.stk  Project : Eval Impernial.sci

File

Edit  View Tools Units

edTO= xXO

Liquid Photolmageable Mask
Copper Foil
PrePreg 1080

FR4 Core

PrePreg 1651

PreFreg 1651

FR4 Core

PrePreg 1651

PreFreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

FR4 Core

PrePreg 1080

Copper Fail

Liguid Photolmageable Mask

Master

External Utility  Help
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Stack Up Ed'rtor]

g X X

DRC:0 Controlled Impedance ]CI Results

Substrate 1 Height
Substrate 1 Dielectric
Lower Trace Width
Upper Trace \width
Trace Separation

Trace Thickness

W2 |7.5000
S118.1149

C1

Now that the two structures
detailed on slide # 9 have been
re-allocated successfully it is now
possible to Rebuild and Calculate
the structures in the normal way.

Editing the Drill Properties
completes the stack up changes,
the four existing structures from
the original 8-layer stack up have
been re-allocated to the 10-layer
design

Target Stack Up Thickness = 60.0000 | Stack Up Thickness = 75.8120

Coating Above Substrate  C1 |1.0000
Coating Above Trace C2 |1.0000
Coating Between Traces C3 |1.0000
Coating Dielectric CEr|4.0000
Differential Impedance Zd [100.35
Target Impedance 100.00
Target Tolerance % 10.00
Stack Up Thickness with Soldermask = 81.8120 |V: 16.01.20746
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m.— Changing layer functionality / count of a stack up without removing structures

Summary

It is now possible to retain and re-allocate structures when changes
are made to the electrical layers of the stack up. This allows the
user to re-allocate structures after the following stack up changes:

0 Add foil / core — increase layer count
0 Delete foil / core — reduce layer count

0 Move foil / core up and down, beyond another copper layer —
maintain layer count but perhaps to swap two different thickness
cores within the stack up

0 Copy / paste foll or core — increase layer count
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m.— Changing layer functionality / count of a stack up without removing structures

Summary

0 Change layer type — signal to plane, plane to signal, mixed to
signal or plane, signal to hatch, hatch to signal.

0 Delete rigid core and add flex core — to maintain layer count
but swap material type

0 Delete a rigid core and add two foils — to maintain layer count
but switch to an HDI type build
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For more information:
Contact Polar now: Phone

USA / Canada / Mexico

Ken Taylor (503) 356 5270
Asia / Pacific

Terence Chew +65 6873 7470
UK / Europe

Neil Chamberlain +44 23 9226 9113

Germany / Austria / Switzerland
Hermann Reischer +43 7666 20041-0
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