CECEWOERE Altium Designer Stackup Planner Bi-directional Interface

The Altium Designer Stackup Planner Bi-directional Interface imports the substrate configuration
from the ICD Stackup Planner and automatically creates the corresponding Layers in Altium Designer
configuring the Layer Stack Manager. Also, Design Rules for Trace Width, Clearance and Differential
Pairs are automatically created in Altium Designer enabling the user to route each layer and
differential pair to the calculated single ended or differential impedance.

The interface can also export the Altium Designer Layers from the Layer Stack Manager and Trace
Width/Clearances into the ICD Stackup Planner for the calculation of impedance and trace current.
The stackup can then be modified to obtain the desired impedances and imported back into Altium
Designer.

The Altium Designer Stackup Planner Bi-directional Interface was jointly developed by DesktopEDA
and In-Circuit Design. The interface currently supports Altium Designer S09.

Please Note: Before importing the Stackup into Altium Designer the via size should be set as this
impacts on the maximum gap for differential pairs.
In Altium Designer open Design -> Rules -> Routing -> RoutingVias and set the via and hole
diameters to the desired values.
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Import a Substrate from the ICD Stackup Planner into Altium Designer:

1. Open the ICD Stackup Planner and create the required stackup from the available default
stackups or create your own from scratch. Adjust the variables to achieve the desired single
ended and differential impedances of each layer.

2. Only one differential pair can be exported to Altium Designer. In the Stackup Planner
highlight Differential Pair TAB to be exported.
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CECEWOERE Altium Designer Stackup Planner Bi-directional Interface

3. Select Export -> Altium Designer

File  Edit Elf_port Setup  Help
[ 3 t" H Altium Designer B I <, A
[2Loyer [4laf | & 12 Layer || 14 Layer | 16 Layer | 8 Layer Stackup |
UNITS: MIL Tt 1CD STACKUP PLANNER — www.icd.com.au 9/27/2011 Total Board Thickness: 61.2
Zmetrix TOR Differential Pairs > |US8 | DDR2 | SATA | ETHERNET | LVDS |
Layd | Copy toCliphoard Dielectric Copper Trace Current Impedance Edge Coupled Broadside Coupled

Mumber Name Type Constant = Thickness = Thickness Clearance Width (Amps)  Characteristic(Zo)  Differential(Zdiff) DifferentialiZdbs)  Description
Dielectric 33 05 Soldermask

1 Top Conductive 14 5 4 0.31 53.53 93.78 Signal
Dielectric 43 3 Prepreg

2 GND Conductive 14 Plane
Dielectric 43 10 Core

3 Inner 3 Conductive 14 16 7 047 50.72 8954 Signal
Dielectric 43 10 Prepreg

4 vce Conductive 14 Plane
Dielectric 43 4 Core

&l GND Conductive 14 Flane
Dielectric 43 10 Prepreg

6 Inner 6 Conductive 14 16 7 047 50.72 8854 Signal
Dielectric 43 10 Core

7 VoD Conductive 14 Plane
Dielectric 43 3 Prepreg

8 Bottom Conductive 14 5; 4 0.31 5353 93.78 Signal
Dielectric 33 05 Soldermask

Design Rule Checker: € 2011 In-Circuit Design Pty Ltd .
4. Fillin the file name with a .CSV extension to export.

Select File name and path to export as

Save in: | 3 temp
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v File name: | b | [ Save ]
MyNetwork | Saveasbpe:  |CSV Fies vl [ caca |
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5. Open Altium Designer and go to PCB -> Stackup Planner

Stackup Pla v X

Comrands i About

Stackup Planner

|E:'xtemp'x8 Layer Stackup.cav v| D

|E:'xtemp'x8 Layer Stackup. stk v! D
L5k Report

Top Silk. Screen

b atenial : Diglectric
Diglectric Congtant : 3.3
Thickness : 5000
Bottam Silk Screen

M aterial : Dielectnc
Diglectric Congtant : 3.3
Thickness : 5000

[

Laver Stack Summary :From Layer Stack Manager

| Stackup : Internal Laver Pairs

i[Name] | [Twpe]l [Thicknesz] | [Laver Mame] | [Copper Thickness] | [Trace “idth] | [Trace Clearance] | [LaperOffzet] |

| [Description]

| Top Silk Screen : Dielectric |0.0]0.5

| Top_PrePreg | PrePreg | 2.0 Top | 1.4 [ 4.0]

|GMD_Core | Core [10.0 1 GHD [ 1.4 0.0 0.0

|Inner 3_PrePreg | PrePreg 1 10.0 1 Inner 3 (1.4 |

|WCC_Core | Core | 4.0(%CC | 1.4]10.0]0.0|0.0| Core | Falze | Falze
0.010.0]PrePreg | Falze | Falze
1]
)

5.010.0]PrePreg| True | Falze

| 0.0| Core | Falze | Falze
FO116.010.01PrePreq|Falze | Falze
|

1

[0
|GMD_PreFreg | PrePreg [10.0 | GHD [1.4 0.0
|Inner&_Core | Core | 10.0 [ lnner 611.4 | 7.0 [16.0 1 0.0 | Core | Falze | Falze
[“DD_PrePreg | PrePreg | 3.0 Bottor | 1.4 1 4.0 5.0 0.0 | PrePreg | Falze | True
iEh:uttu:um Silk. Screen : Diglectric | 0.0 05

Total Thickrness : B2.2 mil

4
7.
4

gEnmpare Cav with PCB succeseded

| v

6. Browse to find the CSV created in step 4)
7. Click ‘Import’ to bring the substrate into Altium Designer
8. Open Design -> Layer Stack Manager to see the new substrate configuration
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Layer Stack Manager
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9. Open Design -> Rules and you will note that a number of new entries have been imported.
The new rules all have the prefix Stackup_Planner

oD oo T o

S PCB Rules and Constraints Editor [mil]

Stackup_Planner_ClearanceRule_Top
Stackup_Planner_ClearanceRule_Inner 3
Stackup_Planner_ClearanceRule_Inner 6
Stackup_Planner_ClearanceRule_Bottom
Stackup_Planner_MinMaxRule
Stackup_Planner_DiffPairRoutingRule
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a —d. The clearance rules are set to the Stackup Planner clearance for each layer. The number
of clearance rules depends on the number of signal layers in the original stackup.
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S PCB Rules and Constraints Editor [mil]
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e. The Stackup_Planner_MinMaxRule has each layer set to the preferred size defined in
the Stackup Planner. Min width is 4 MIL, Max is the same as the preferred.
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f. The Stackup_Planner_DiffPairRoutingRule has the preferred gap of the differential pairs
set to the clearance for each layer as defined in the Stackup Planner. Min Gap is 4 MIL,
Max is the maximum via size as set in the first step plus twice the minimum clearance.
35 + 8 = 43 MIL. This allows the differential pairs to separate around an obstacle (via).
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Export a Substrate from Altium Designer into the ICD Stackup Planner:

Layer Stack Manager

|nternal Layer P
Total Height [61.2mil)

E] [ Top Diglectric
= = E] ] Bottorn Dilectric

L Prepreg [3mil)

Top —= L Core [Bmil)
GMD (Mo Met)) —= 1 f

w2 Prepreg (12mil]

YEC [No Net)) —= T T T L Care [4mil)

= o Prepes 12
st Sy Core (Brmil .
GMD [[No MNet)) —= [ | [ onfigure Drill Pairs...

Frepreg [3mil)

VDD [[Mo Met]) — T Impedance Calculation...

Bottom —s- | 4
Flace Stackup Legend

I (] 8 l ’ Cancel

Adjust the stackup in Altium Designer to the desired configuration.
In Altium Designer go to PCB -> Stackup Planner

Select the file name (.stk) to export to the stackup planner

Click Export

Stackup Planner X
Commands | Ahout

PwwnNE

Stackup Planner

|C:\temp\8 Layer Stackup.cav v| E] Import

|E:\temp\8 Layer Stackup. stk v! E] [ Expart ]
GMD_Core | Core | 0.0 [ GMD |0.0]0.0[0.0]0.0] Core | Falze | False ~
WDD_PrePreg | PrePrea | 0.0 | Baottarn [ 0.0 0.0 10.0] 0.0 PrePreqg | Falze | True -
Bottom Silk Screen : Dielectic | 0.0 [0.0
| Tatal Thickness : 0.0 mil
| Layer Mumber | Layer Hame | Material Tepe | Diglectic Constant | Diglectic Thickness | Copper Thickness | Trace
Clearance | Trace Width | Current [&mps] | Impedance Charactenistic[Zo] | Edge Coupled DifferentialiZdif] |
Broadside Coupled Differentiall£dbz] | Description
|1 [Dielectric 231051 11111 | Solderkdazk
|11 Top | Conductive | | 11415141111 |Signal
|| [Dielectric [4.3131 111111 |PrePreg
12 1GMD | Conductive | | [1.41 11111 |Plane
| | | Diglectric [4.31100 11 11| | |Core
| 3IWVCC | Conductive | 1 1141111 1| |Plane
| | [ Diglectric (43110111111 |PrePreg
141" Inner 3" | Conductive | | [T.4116171 11 | | Signal
|| |Diglectric |4.3141 111111 |Care
151 "lInmer 8" | Conductive | | (141681711 [ | | Signal
|1 [ Dielectric [4.31100 111111 |PrePreg
|61 GMHD | Conductive | | 11411111 |Flane
|1 [Diglectric [4.31100 111111 ]Core
|7 1%DD | Conductive | | 114111111 |Plane
|| [Diglectric [4.3131 111111 |PrePreg
181 Bottom | Conductive | | 11415141111 | Signal
|| | Diglectric [331050 111111 |5Soldertdaszk
v
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5. In the ICD Stackup Planner, go to File -> Open (the .stk created in step 3). The impedances
will be automatically calculated when the file is loaded into the Stackup Planner.

UNITS: MIL ICD STACKUP PLANNER — www.icd.com.au 9/28/2011 Total Board Thickness: 61.2
Differential Pairs > | Fair1
Layer Material Dielectric Copper Trace Current Impedance Edge Coupled Broadside Coupled

Number Name Type Constant | Thickness | Thickness | Clearance Width (Amps) = Characteristic{Zo) | Differential(Zdiff) = Differential(Zdbs) = Description
Dielectric 33 05 SolderMask

1 Top Conductive 14 5 4 0.31 5353 9378 Signal
Dielectric 43 3 PrePreg

2 GND Conductive 14 Plane
Dielectric 43 8 Core

3 VCC Conductive 14 Plane
Dielectric 43 12 PrePreg

4 “Inner 3° Conductive 14 16 T 0.47 60.43 113.17 38.97 Signal
Dielectric 43 4 Core

5 “Inner 6 Conductive 14 16 7 0.47 6043 113.17 3897 Signal
Dielectric 43 12 PrePreg

6 GND Conductive 14 Plane
Dielectric 43 8 Core

o vbD Conductive 14 Plane
Dielectric 43 3 PrePreg

=3 Bottom Conductive 14 5 4 0.31 53.53 89378 Signal
Dielectric 33 0.5 SolderMask

The LSM Report lists the current configuration of the Layer Stack Manager in Altium Designer.

The Rules Report summarizes the Trace Width and Clearance for each layer of the stackup and
specifies whether the units are metric of imperial.

Altium Designer is a registered trademark of Altium Limited. E& OE
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