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a DESIGNER Design Methodology

TFT Touch-Screen / LED
Soft Buttons

Microprocessor Board <:>

Commutator Board Assembly
Motor Interface Assembly

Tach / Current Sensor
+ ADC
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a DESIGNER Design Methodology

Repeat ad
Design Nauseam
Boards PCB
Generate
STEP | STEP
Outputs

Import MCAD
;> and Merge




sesicver  Create New Project and Source Files

Project

chematic

n Document

ument

Recent Proj

Re.

Alt+F4

M rce

™ Multi-board Design Project
M Integrated Library

Project...

Source files:
1. Logical design - Multi-Board S chematic document (*.MbsDoc)
2. Physical design - Multi-Board Assembly document (*.MbaDoc)
o
For adding source files into a project, /j on the project name and
then N

S
File Edit View Project Place £sig 0o Route Repo
Projects v R ox
=B =R o

Q Search

pacel.DsnWrk
iPC il

Add New to Project Mulﬁboald Assembly

isting to P BOM
Draftsman Document

Output Job File

Note: MBS and MBA documents should be saved before
starting ECO process or linking Modules to child projects
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o= Place Module and Link to PCB Project

Define Source (PCB or Multi-Board project) as Child projects are displayed in
Or in the Module’s Properties Panel the Multi-Board project tree

Properties

Module

Projects
BB R o

Module
= s
R Al

Connection

4 Properties Q Search

Designator A 5l space1.DsnWrk
Fuhey

Times New Roman, 14

4 Source

Local Managed

source | MiniPCPriPch

Motherboard

/Board MiniPC.PcbDoc

Graphic

* Functional Blocks
* Entries

¥ Parameters
¥ Graphical

1 obj



== Prepare Child Project for Use in PrjMbd

Add Parameter Name:
Set Parameter Value: for part in single board
schematics.

Properties

Component
Q Search E— ]
miniPCIE Connector

4 Properties

Designator 113

Times New Roman, 10, Bottom-Left Other
g
Times New Roman Other .
s
Part of Parts EEPCIE WARE L
| _mRiFCIE WARET .
Description , SMT, Right Angle, Pit |
 wwiPCIE CLRREQ L »
Type | Standard
Mode | Normal
< @mPCIE_REFCIE
Mirrored Socee e
Loal Colors
» Location GND-| " EamPCIE_PER
» Source —‘
4 Parameters
Bl i miniPCIE_PET
50ard Template Connector ==

Component Kind Standard e . < mmiPCIE_PET ;

Datasheet Oct

Package Reference

system

GND
Times New Roman,

» Links

o Note: This step is already done for all MiniPC child
projects.

1 objectis displayed in 1 document(s).



BESIoNER Import Module Entries

. on Module
Select

To update all modules,
Select

Al

Place

Design
Cut Ctrl+X Import From Child Projects

Be Copy CileC Import From Selected Child Projects

L Update Child Projects

Motherboard

Item Properties...

Engineering Change Order

Madifications Status
Enable Action Affected Object Affected Document C.. D.. Message
Add Components(3)
Add L -
Add : ] Y E ) @
Add @

Validate Changes  Execute Changes  Report Changes.., Only Show Ercors

Standard ECO dialog is using for data transfer control

Al

18>0
0 &113 »
120> 0

Motherboard

Note: Child project compilation executes on import. Using “import
From Selected Child Projects”is only recommended for quick data

transfer for selected module only after small changes.



L. Add Connection Lines

or [Short keys: ] Note: Direct Connection represents a direct board plugs into
- another board with direct contact View the Glossary for
summaries of all connection types.

A Following data is displayed for Direct Connection by default

PI>4x C1 - Connection Designator

WiFi module A2 Al

A2 ‘_A‘l P1 %>£‘.1 :‘T.1.3_ = _(E’E s ..‘;}_2 :Ii<e J13
| e = AU K N
WiFi module

WiFi module
Al1-J13 and A2-P1 - Mated Part Designator

Green marker displays at valid locations to start and
finish connections
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MbaDoc* 8 MiniPC.MbsDoc* W8 Connector_

Place

- Design 3 Run ERC
WiFi module

Cut Ctrl+X Import From Child Projects
Copy Ctrl+C
Update Child Projects

Item Properties...

Update Assembly - XXX.Mbaloc

Note: Use Crossprobe for quick navigation to child projects
(Schematic or PCB)

| _C'[bs'l_&p*ﬁbg to Schematic

Connection Manager




L. Swap Net Labels

51 52
10 ® %75
8- ---&
37 48
51 ® 75
e o ||-GND
43 a4
41 . . 42
e ot
39 [ o ol 10 |
37 | g o] ISE@PAIZUSBDN 5 =
35 | g ol 6 PALZUSBD P& X>=
3 1 PA4 GPIO6 V
TR 32
59 : : 35 b DS1
27 [y ol 28 u
%5 7 5 2}? R14“\N‘v 1 K«
21 : : 22 wWDS2
O | o ¢l 29 R1Z . 1K(
17 [ o ol 18 R131Ke
_W’__
15 16 — g
5 1® GND K 3V3
11 ® ot 12 =
o T® ®T 1o GND
7 * e 8
— 5 ® @& o
GND T1® 1 C37




DEidner Electrical Rules Check (ERC)

Review violations level for ERC:

Run verification process:

Options for Multi-board Design Progect MiniPC_v3.19.PgMbd

ed in child p
nected in chi
nected in child p

4 ® “Pin P142" is not connected in child project “Module A2 (WiFi_miniPCle,PriPeb)”
® Fin P1
E B iFi_miniPCle PriPcb)

Set To installation Defaulty

Violation Description
. Different Net Names - Net names in Multi-Board
Schematic and in child project does not match
e No Net - One of the pins in Multiboard Connection does

Violations are listed in the Messages panel

E?fr':;“é?v':jtcig f}“i? mg,zﬁges in one child project affect Restriction: There are currently five violations checks in

¢ B o - u -

other connected project (user defined connectivity was AD18, but more electrical error checking will be introduced
wrong) in future releases.

e Entry is Empty - Module or Harmess Entry do not have
any assigned parts

. No Mated Part - Part in module or hamess do not have
any assigned pair
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sesianer S YNChronizing Changes Child Projects

The Multi-Board ECO process is controlled
in the Multi-Board S chematic Editor to

push and pull changes to and from Child
projects:

righ
e

Engineering Change Order
Y

| | - Modifications iatie
L on me NF' Mwl“e, Enable  Action Affected Object

Affected Document Check Done Message
ifm :

% <-> P1-36 (PA12_USE_D_N) In @@ MiniPC.MbsDoc [From MiniP PrjMbd

Click here to re v them before continuing.

Validate Changes Execute Changes Report Changes... Only Show Errars

Standard ECO dialog is using for data transfer control

iFi module E




| besiner Conflict Resolution

Three steps are required for right workflow of changes applying Note: A conflict occurs when two pins or nets are
between child ﬂ'o,iects and Multi-Board S chematic: smmd in a child n'q-ect and the Chanm breaks the
1. Import changes from child projects to Multi-Board S chematic user-created connectivity.
2. Conflict Resolution
3. Export changes to child projects (Update child projects)

Connection Manager

For Conflict Resolution: = R
Step 1 = omn I.”m Net Name : Module Net :n Module Net
Step 2 = Press mluon to ﬁlter ;ﬁDTn?d = ‘PA12 USB_D_P/mini_ PCIE ... AZ2-P1-36 PA12_USB.D P H A1-n3-36 mini_PCIE_USB_D_N

by conﬂlct's 33 PA12_USE_D_N/mini_PCIE_.. A2-P1-38 PA12_USB_D_N B A-n33s mini_PCIE_USE_D_P
Step 3 - Select cell with exclamation mark and
choose one of the options in bottom section:
- Approves swapping without any
changes
- Cancels changes in first child project and
requires back ECO to complete changes
- Replicates changes in mated part.

Note: The available conflict resolutions displayed
depend on connection type so some options will not

display.




::I sesiener LOQC Multi-Board Assembly Editor Data

In Multi-Board Assembly Editor: The following details can be configured for import from
the PCB into the Multi-Board Assembly:
e Import Copper

The following content could be loaded from the Multi-Board

v e Import Overlay Layers
Schematic: e Import Polygons
1. List of modules (PCBs or Multiboards) e Import Free 3D Bodies
2. List of connections (each hamess, cable, wire, etc) e Restrict by Minimum Component Height
3. List of physical connections (single pin to pin Importing all details requires a lot of resources and
conne_cuons) _ can slow performance down.
Configure import options:

Configure import options:

Default Primitives

Primitives

4 Properties

PCB Import

Al -
~ Import Copper
~ Import Overlay Layers
~ |Import Polygons
~ Import Free 3D Bodies
Do Not Import Component With Height Less Than

15 mils

PCB Import Preferences
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| Detichier Zoom/MPan Control

Standard AD shortkeys can be used for zooming Gizmo and short keys can be used for alignment view with standard

and panning: plane (X, Y, Z):
= Zoom In/Zoom Out Red Gizmo Square - X Plane (Short Keys < And to flip)
= Panning Green Gizmo Square - Y Plane (Short Keys ¥ And to flip)
= Left/Right Panning Blue Gizmo Square - Z Plane (Short Keys ~ And to flip)
= Up/DOown Scrolling
= Fit All Objects

L




Multiboard Assembly Panel could be opened
with quick button Panels or from menu

All boards, board layers, components, net
classes, and other design aspects are found in
this panel.

Use the Search Bar to search by designator to
filter for desired design aspects.

es

MultiBoard Assembly

Output

Part Search

Panels

; s Navigation in Assembly Hierarchy

Finding Connector With Component Designator with the
Search Bar

Following key actions are accessible through Multiboard
Assembly Panel:

whnNn =

A

Add new item in Assembly (assembly, board, body)
ShowHide any item (board, component, body)
Show/Hide layers in PCB

Highlight nets and net classes in PCB
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Detail Placement and Alignment

There are two ways for component placement in
the Multi-Board Assembly Editor:

1. Manual placement 2. Alignment

Ctrl+M
Align Plane-to-Plane  Shift+Ctrl+P

Alic o Shift+Ctrl+A

Step 1 - Select first surface (based surface - will not
moved)

Step 2 - Select second surface (will align with first one)
Step 3 - Press TAB for switch alignment direction

Step 4 - Press ESC for exit from alignment mode

Use the gizmo for manual placement

Step 1 - Select first axis (based axis - will not moved)

Drag Gizmo’s arrow for move selected item Step 2 - Select second axis (will align with first one) Note: Use TAB for switch
. . Step 4 - Press ESC for exit from alignment mode
Drag Gizmo’s arc for rotate selected item

around same color axis



¢

Any PCB file can be edited in Multi-Board
Assembly document (only component
placement possible)

For editing of particular PCB, select the target
PCB and enable “Edit Part Mode™

Only active PCB will displayed with colors and other PCB are
grayed out (read-only mode).

'}I DESIGNER Edit selected PCB in Assembly

Exit “Edit Part Mode” using the same short key or menu

Cancel last changes with the menu

All changes made in “Edit Part Mode” will transferred and save to
the original PCB file after the confirmation dialog.

Confirm
o Qverwrite MiniPC.PcbDoc?
e (e



s ) Celidhiee Section View

The Section View allows you to use the
X/ /Z planes to visualize the interior of your
multi-board assembly.

Open the View Configuration Panel:

Step 1 - Enable Section View: Use
buttons in panel or

Step 2 - Enable/Disable edit mode

Step 3 - Enable/Disable Plane

Step 4 - Flip the side of hidden scene
part

Step 5 - Use arrows in workspace to
position Assembly plane sections

Note: Turn off “Edit Panels” to enable
Assembly editing and selection of individual

design aspects.




sesioner  Measure Distances Between Bodies

Step 1 - Start Measurement with:
or

Step 2 - Select 3D body by left mouse click
or
Select Edge by left mouse click with CTRL

Step 3 - See Measurements details in

Step 4 - Stop measurement with
(all results will clear)

Details
Distance between 'PCE : MiniPC.PcbDoc’. )2 — TSM-105-071-T-DV-TR [SMTC-TSM-105-01-T-DV_V)" and "PCE : MiniPC.PcbDoc’.'B2 - 74754-0101 [MOLX-74754-0101_\)

Note: Complicated 3D bodies can cause
performance issues during measurements.
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AltiumLive 2018
Questions?

David Haboud
David.Haboud@ Alium.com

Product & Persona Marketing Engineer
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Cable: An inseparable bundle of wires used to connect boards.

Connection Manager: This dialog lists all Net/Pin assignments, grouped under their parent Connection Designators and
Connection Type (Wire, Direct, etc), and includes their system design ID and Net Name, along with their From and To PinNet
connections.

Connection Type: One of four methods to connect Module Entries- Direct Connection, Wire, Cable, and Harness.
Connections: The connectivity between Child Project connectors, connector pins and Nets in the overall system design.
Child Project: A project associated with the high level system Multi-Board S chematic Document

Cross-Section View: A view that you can toggle and move X/Y/Z plane sections to see internal assembly positioning.
Direct Connection: Direct contact between boards.

Entry: A logical representation on a module of a physical connector.

Harness: A collection of cables and wires connected two or more points across two or more boards.

Mated Part: Two parts connected logically that will connect physically in the Multi-Board Assembly.

Multi-Board Assembly (MBA): The physical design with design models to create the full system level assembly.
Multi-Board Assembly Document (MbaDoc): = A document containing a Multi-Board Assembly.

Multi-Board Design Project (PrjiMbd): Contains Multi-Board S chematic and Assembly documents and all child projects.
Multi-Board Schematic (MBS): The logical design with Modules and Entries to create the full system level Connections.
Multi-Board Schematic document (MbsDoc): = A document containing a Multi-Board S chematic.

Module: A logical representation in the Multi-Board S chematic document of a physical PCB used to define interconnections.
Object Gizmo: The redfreenblue (X/¥/Z) axis marker at the origin comer of an object.

Split: Lodgically divide, in terms of Pins/MNets, a Module Entry to create Connections to other modules.

Workspace Gizmo: The red/reen/blue (X/¥/Z) axis marker at the bottom left of the Assembly editor workspace.

Wire: A single wire connecting two points across boards.
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