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Multi-Board in Altium Designer
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How  do you manage…

I. Sys t e m  Le ve l De s ig n  St ra t e g ie s
II. Fo rm  & Fit
III. Co nne c t o rs  a nd  Co nne c t io ns

Multi-Board Challenges

Image courtesy of Google Ara project.



System Level Design Strategies

In  a ny syste m  le ve l so lu t io n , we  lo o k fo r 
1. De fin it io n  (w ha t ) , 
2 . Co lla b o ra t io n  (w ho) , 
3 . a nd  To o ls  (ho w ) . 



So , le t ’s  lo o k a t  W HAT firs t :
Ma ny co nne c to rs  a re  d ua l so u rce d . Me a n ing , t wo  co m p a n ie s  a re  re sp o ns ib le  
fo r t he  m a nufa c t u ring  o f e a ch  m a t ing  p a rt  o f t he  co nne c t io n . 
Exa m p le s  o f t he se  a re :

• Ed g e  Co nne c to rs
• W ire s
• Me m o ry Ch ip  Co nne c to rs  (SD o r PC)

Alignment   and Orientat ion becomes d if f icult  to manage.

System Level Design Strategies



Eve n  s ing le  so u rce  co nne c to r syste m s  have  c ha lle ng e s  w it h  
Alig nm e n t  a nd  O rie n t a t io n .

Hirose B2B connector

System Level Design Strategies



W HO?  Co lla b o ra t io n  invo lve s  m a ny d iffe re n t  p e rsp e c t ive s .

The  EE w a nt s  t o  
sho w  t he  s ig na l 
c o m ing  in  &/ o r 
g o ing  o u t  fro m  
e a c h  so urc e . 

The  ME w a nt s  t o  
p o s it io n  t he  
c o nne c t o r(s )  so  t he y 
a re  a c c e ss ib le .

The  De sig ne r w a n t s  t o  
b e  su re  t he  c o rre c t  
s ig na l is  g o ing  t h ro ug h  
t he  c o rre c t  c o nne c t o r 
a nd  ho w  b e s t  t o  sw a p  
p ins  t o  e a se  ro u t ing  
c o m p le xit y. 

System Level Design Strategies



Form and Fit

Design 
Boards PCB

Generate 
STEP 

Outputs
STEP

Import
and Merge MCAD

Repeat ad 
Nauseam

Time intensive model rendering and 
file transfers!



2D DFX file s  g e ne ra t e d  fro m  o ne  CAD p ro g ra m  a nd  im p o rt e d  a no t he r.

The se  re q u ire  o t he r a d d it io na l p ie c e s  o f d a t a  sup p lie d  b y e m a ils  &/ o r p ic t u re s  fo r 
he ig h t s  a nd  d im e ns io ns .

To  t ra c k t he  Me c ha n ic a l p la c e m e n t  a nd  c le a ra nc e s  w e  use :

Form and Fit



The se  file s  a re  g e ne ra t e d  
firs t  fro m  t he  MCAD 
so ft w a re  a nd  im p o rt e d  in t o  
t he  ECAD so ft w a re .

The n  a  STEP file  is  
g e ne ra t e d  fro m  t he  ECAD 
so ft w a re  a nd  im p o rt e d  t o  
in t o  t he  MCAD so ft w a re .

The re  a re  m a ny issue s  w it h  t h is  p ro c e ss :
1. Alig nm e n t  a nd  Orie n t a t io n  a re  o ft e n  d iffe re n t  in  e a c h  CAD p a c ka g e .
2 . Fo r c o nne c t o rs , t he  s ig na ls  DO NOT Tra ns la t e  in  t h is  p ro c e ss .
3 . Co nne c t o r na m ing  sc he m e s  a re  no t  c o o rd ina t e d  o r t ho ug h t  o u t .

O r w e  c a n  im p o rt  Me c ha n ic a l p la c e m e n t  a nd  c le a ra nc e s  us ing  3D STEP file s :

Form and Fit



Connectors and Connections

Connectivity Management

• Pin  Sw a p p ing

• Synchro n iz ing  Ne t s  Ac ro ss  Bo a rd s

• Ma t ch ing  a nd  Mirro ring

Commonly managed w it h
XLS or DOC f iles and Emails! 



Flo w  Cha rt s

W iring  Dia g ra m s

Pino u t  Dia g ra m s,

Exc e l sp re a d  she e t s

To d a y’s  TO O LS a re  m a ny a nd  se p a ra t e . 
To  t ra c k t he  Ele c t ric a l p ro p e rt ie s  o f s ig na l flo w  & lo g ic  w e  use :

Connectors and Connections



Connectors and Connections

Connectivity Management starts with identification. 

The  IPC-7X51 (NEMA & MIL SPEC) ha ve  a  na m ing  c o nve n t io ns  fo r Co nne c t o rs  a nd  Me c ha n ic a l 

Co m p o ne n t s . The se  a re  a ll ve ry b a s ic  a nd  sp e c ific  t o  t he  Ma nufa c t u re r o f t he  c o nne c t o r. 

Mo st ly t he y c o ns is t s  o f ( IPC sho w n):

abbreviation for Manufacturer’s Name (e.g. 3M, DEGSON, HARWIN…) + _ (underscore) 

+ Manufacturer’s Part Number (Manufacturer’s Code).

The se  d o n ’t  q u it e  g o  fa r e no ug h  fo r o u r p u rp o se s….



Connectors and Connections

W e  ha ve  t o  kno w  w hic h  c o nne c t o r m a t e s  w it h  w ha t  o t he r c o nne c t o r? 

The ir ind ivid ua l NUMBER 
t he n  he lp s  us  t o  id e n t ify w ho  
g o e s  w it h  w ho :

J 10 0  – P10 0
J 10 1 – P10 1
J 10 2  – P10 2

Et c .

No w  w e  a re  se t  t o  d o  so m e  P in  Sw a p p ing  a nd  Sig na l (NET)  m a na g e m e n t !

To  d o  t h is  w e  ha ve  t w o  re fe re nce  d e s ig na t o rs :  “J ” & “P”.  

The se  a re  a  m a t ch ing , And ro g yne s  p a ir!



System Level Design Strategies
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Tach / Current Sensor
+ ADC

TFT Touch-Screen / LED
Soft Buttons

System Level Architecture

• Ed it  b o a rd s  in  a  sys t e m  co n t e xt

• Ve rify sys t e m  le ve l co nne c t ivit y  o n  
t he  lo g ica l a nd  p hys ica l s id e

System Context  Outside of  Design 
Environment
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De sig n  Me t ho d o lo g y



Multi-Board in Altium Designer

➢ Logical System-Level Design

➢ Electrical Rules Check

➢ Connection Management

➢ Assembly Creation

➢ Single Editing Environment

➢ Physical Assembly Optimization



Logical System-Level Design

Create logical design interconnections between modules

Module represents a complete printed circuit board project with all associated files



Electrical Rules Check

• Connection Violations

• Mated Part Violations



Connection Management

• Direct Connection: Direct contact between boards.

• Wire: A single wire connecting two points across 
boards.

• Cable: An inseparable bundle of wires used to connect 
boards.

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



Connection Management

Connection Manager

• Track signals across each PCB layout

• Conflict Resolution

Validate pin swaps and connectivity 
changes across designs to ensure 
acknowledgment of changes between 
teams

• Confirm - Approves swapping 
without any changes

• Revert - Cancels changes in first child 
project and requires back ECO to 
complete changes

• Swap Pins – Replicates changes in 
mated part.



Assembly Creation

Physical connections between 
individual designs and 
enclosures

Navigate all assembly aspects

Track signal connectivity on a 
physical and logical level.



Assembly Creation

Visual verification of position and 
enclosure fit

Adjustable and toggle visibility of X/Y/Z 
plane sections



Single Editing Environment

Precise board alignment

Plane-to-plane and axis-to-axis alignment

Multi-Board 
Assembly

User 4

PCB 3
User 3

PCB 2
User 2

PCB 1
User 1ECO ECO

E
C
O



Physical Assembly Optimization

• Move components on any selected board 
in the assembly

• Changes sent to the original PCB design

• Ensure relative position while allowing 
placement optimization

• Measure distance between design 
aspects
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Resolving Challenges

DEMO



Demo Recap Highlights

•I. System Level Design Strategies
Logical System-Level Design

ECO Driven Design Synchronization

Visualizing Your Product’s Interior



•II. Form & Fit
Assembly Hierarchy Navigation

Board Alignment

Optimized Part Placement

Demo Recap Highlights



•III. Connectors and Connections
Connection Definitions

Electrical Rule Check

Resolving Board Connectivity Conflicts

Demo Recap Highlights
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