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Constraint Manager

Introduction

The Constraint Manager in Altium Designer is a powerful tool
that simplifies and streamlines the complex task of PCB design.
Central to this is a unified table-based editor that consolidates all
your design rules and constraints, whether they are electrical or
physical in nature. This brings everything into one place, saving
you the time and effort of navigating through multiple menus
and settings.

One of the significant advances offered by this feature is the
unified access to nets, classes, and rules, both from the schematic
level and the PCB editor. Now, with this integrated approach,
designers can effortlessly input and modify constraints at both
the schematic and layout levels, which enhances workflow and
ensures design cohesiveness.

Altlum.

The Constraint Manager also allows you to redefine rules flexibly,
meeting the shifting requirements of your design as it evolves.
Added to this is the Class-to-Class Clearance Matrix, an intuitive
interface that helps you specify clearances between various
component classes, thereby aiding in compliance with industry
standards.

Overall, the Constraint Manager is a key enhancement in Altium
Designer. It not only makes rule and constraint management
simpler but also significantly improves your design workflow
by integrating rule management across different stages of the
design process.
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Benefits of the Altium
Designer Constraint Manager

~
Unified Access to Constraints

With the Constraint Manager, you can access and modify design
rules and constraints from both the schematic and PCB editor.
This reduces the time spent toggling between different design
stages, improving your overall workflow.

~
Table-Based Editor

The feature offers a table-based editor that brings all your
design rules and constraints into one place. This centralized
location aids in quick rule verification and modification, reducing
the chances of design errors.

&~
Class-to-Class Clearance Matrix

This tool allows you to specify clearances between different
classes of components through an intuitive interface. This
helps in meeting compliance requirements with ease, thereby
improving the reliability of the final product.

~
Redefinable Constraints

The ability to easily redefine rules gives you the flexibility to
adjust to the changing requirements of your design project. This
ensures that your design stays aligned with both technical and
business goals, without having to rework your constraints from
scratch.
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&
Physical and Electrical Constraints

The Constraint Manager allows you to set both electrical and
physical constraints within the same framework. This enables a
more holistic approach to design, ensuring that all aspects, from
signal integrity to mechanical fit, are accounted for.

&
Improved Productivity

The feature’s unified and table-based approach allows for easier
and quicker constraint management. This leads to improved
productivity as designers spend less time managing constraints
and more time on actual design work.

~
Streamlined Workflow

The feature’s ability to manage constraints from both schematic
and PCB design stages in one place streamlines the design
process. This results in a faster time-to-market for the product.
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Constraint Manager Use Case

Constraint Manager simplifies the PCB design process by letting you manage all your design rules in one place. It connects the schematic
and PCB layout, making sure that what you plan is what you get. This makes it easier to communicate design intent and ensures that
your board is made right the first time.

Here is one example that illustrates the capabilities of Constraint Manager in a real-world application:

1. Starting in the schematic editor, go to Design and open Constraint Manager

Dm e -~
File Edit View Project Elace'_l' Simulate s ) Help

Projects Update PCE Documnent Kame_MB.PchDoc 2 MB.Pj nstraints] * = (13) 16_usb_hub.SchDoc* «

Make Schematic Library

Make Integrated Library
Sheet Ternplates

MNetlist For Project

Kame_FMU_asm_rm.PCED Metlist For Document
ettings

= cample - Kame_MB.PrjPCB LoLbE UH VD DAPLL.

iants

Create Sheet From Sheet Symbol

7 [Mo Variations]
| Default Create Sheet Symbol From Sheet — —
Create Component From Sheet C 1 1 5 C 1 1 6 'C1 1 7
Rename Child Sheet... —— N — S —
o E | 1000F | IpF
-

2. After opening the Constraint Manager document, we can easily manage rules for all nets in the project. The interface, accessible
from the schematic editor, is divided into three tabs:

2.1. Clearances for defining minimum distances between Net Classes,

Clearances Physical Electrical % Refresh Search

Met Classes All Nets RPI_GPIO

RPI_GPIO / Classes Constraint Set | Mot Selected ~  Values by Layers

SMD Pad
Track
SMD Pad
TH Pad
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2.2. Physical for setting physical constraints such as Track Width, Differential Pairs details, Clearance, Via Style, and Polygon
Connects,

Clearances Physical Electrical

3 Refresh Search
traint Set Preferred W

Preferred Diff Pair Gap
Smm 254mm

Clearance

0.1mm

0.1mm

Constraint Set Mot Selected ¥ Values

Min Widt  Min Gap  Preferred  Preferred Gap  Layer
Width Gap

m [1] Top

0.7mm

0.1mm m [2] Batt:

2.3.

Electrical for specifying electrical constraints like Topology, Impedance, Maximum Via Count, Min/Max Total Length, Max
Stub Length, and Max Via Stub Length.

Clearances Physical Electrical

% Refresh
N

Impedance mum Via Count

Shortest

traint Set Not Selected

Altlum.
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3. All Nets can be easily grouped into classes, differential pairs or xNets. To do this, you should select the nets you want to add
to group , and then right-click then choose the desired type:

3.1. Classes

BMC_USB.DN
BMC_USB.DP

-E1_USB_LED_A_R
-E1_USB_LED_B_R
_E2_USB_LED_A_R
_E2_USB_LED_B_R
_E3_USB_LED A R

_E3_USB_LED B_R
-E4_USB_LED A R
-E4_USB_LED_B_R
FMU_SYS_USE_DM
FMU_SYS_USE_DP
FMU_USE.DN

FMU_USE.DP

Then, in the appearing window, you can name the new class,
add ‘>>’ or remove ‘<<’ signals to a member of the class. After

setting all options, click ‘OK’.

Altlum.

[ (s]

Cop

Save as Constraint 5et
Select Constraint 5et
Classes

Differential Pairs

xMets

Options

CrossProbe

viembers

Search

20

Add Selected to Class
Add Class

Class Explorer

Member

Search
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The newly created Class will immediately appear in the tabs.
Clearances Physical Electrical

Scope Constrai

7-9

3-20

BMC_12C2

BMC_USE
BMC_U56.DMN
BMC_USB.DP

3.2. Differential Pairs

Clearances Physical Electrical

Scope Constraint Set Min Width Preferred Width
-E3_USE_LED B_R
-E4 USBE_LED A _R
-E4 USB_LED B_R
FMU_SY5_USB_DN
FMU_SYS_USE_DP
FMU_USE.DN
FMU_USE.DP Remove rules from scope
FMU_USE_VBUS
PMUX_USBEC_PWR_SHDM
STUSB.ALER
Save as Constraint et
Select Constraint Set
STUSE.RST 0.125mm

Classes

STUSBE_ALERT# R 0.125mm

Differential Pairs Create Differential Pairs From Mets

STUSE_FAULT#_R

STUSBE_SCL

STUSE_SDA

SY5_USB.DN iy CrossProbe

ptions
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either change or leave the differentiating suffixes (_P and N) and the prefix (D_) that will be used to create the differential Pair
Name. After making your selections, click ‘Execute’.

Create Differential Pairs From Mets

Use nets from class | All Nets | differing by _P h to create differential pair with prefix D

Create differential pairs in class = All Differential Pairs

Differential Pair Mame Positive Net Megative MNet Create

D_VINT20 ISMS R VIMT20 ISNS_R_P VINT20_ISNS_R_N

The newly created Differential Pair will immediately appear
in the tabs. Clearances Physical Electrical

Scope
= All Mets
All Differential Pairs
D_VINT20_ISNS_R
VINT20_ISNS_R_N

3.3. xNets

Clearances Physical Electrical

MNets xSignals
Scope Constraint Set Topology Impedanc

EXP1_IMOMN3
EXP1_IMOMNS
EXP1_PG_R
EXP1_553
EXP1_555
VCC3_EXP1_PG

EXP1.0MN

EXP1.PG

EXP2.OM

EXP2PG

EXP2_A

EXP2_B

Copy/Paste Values

Save as Constraint S5et

EXP2_.DN Select Constraint Set

EXP2_.DP

= Classes
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The newly created xNet will immediately appear in the
tabs. Clearances Physical [ Tadyle

Mets xSignals

Scope

~ All Mets
All xMNets
EXP1.ON
EXP1.OM

4. In the added xNets, you can set individual xSignal rules. To do it go to the ‘Topology’ column. In the bottom panel, then near
the topology menu, select ‘Custom’ from the dropdown list

Clearances Physical Electrical

Nets xSignals
Constraint Set Impedance

AllN

EXP1.0M Constraint Set Mot Selected

Haorizontal

Starbur:

Custom

All Nets

Then, in the topology window, add all the nodes by right-click at empty window then Add node then add all nodes.

EXP1.ON Constraint Set Mot Selected

Addnode  *
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Next, check the checkbox for the xSignal you want to define.

EXP1.ON Constraint Set Not Selected

Now, in the xSignal sub-tab, the previously selected
pairs will appear. Clearances Physical Electrical

Tolerance
All xSignals
EXP1.OM_U18-1_U29-1
EXP1.OM_U29-1_U31-1

To define length Tolerances and Marching Target, each xSignal should be added to the class.

Clearances Physical Electrical

Tolerance Matching Target

S_EXP1_A 0.1mm EXP1.OM_U18-1_U29-1
EXP1.OMN_U

xS _EXP1_B 0. Tmim EXP1.OMN_U29-1_U31-1

EXP1.OM_U29-1_

5. The new feature is the ease of defining a Constraint Set, which is a defined set of parameters that we can later conveniently
assign to nets or classes. To define such a Set, right-click on the row of rules you desire, then choose the option Save as
Constraint Set.

Constraint Set > H Preferred Diff Pair Gap Clearance

1.27mm, 0.7112mm

A”lllm www.altium.com
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6. In the appearing window, you should enter the desired
Wew Constraint Set name of the constraint set.

| Main

Create Cancel

7. Now, we can assign our constraint set to any class or net
by clicking on the cell in the Constraint Set column and
selecting our set from the dropdown list.

_FMILEN
_FMU.PG

Mot Selected
Mot Selected
Main

or select more than one and right-click>Select Constraint Set>'Constraint Set Name’

Clearances Physical Electrical

Scope Constraint Set t ferred Widtl Preferred Diff Pair Gap Clearance
_FMU.EN 0 0

0. 1mm 0.15mm
0. 1mm 0.15mm

Main "0.1mm

Remove rules from

1t set

.GPIO_INT1# Select Constraint Set
PIO_INT2#

Classes

Differential

A”lllm www.altium.com
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8. After finishing the editing in the Constraint Manager, you
need to transmit all the information to the PCB by selecting
the command Design > Update PCB Document.

Place [\Design

Update PCB Decument Kame_ME.PcbDoc

Integrated Library

Sheet Templates

4 P2 Sample - Kame_MB.PrjPCB
riants
7 [No Variations]

UH_VDDAPLL

et Symbol From Sheet — —
ent From Shest C115 [
hild Sheet... ==

Entries and Py ~ 1pF ~ 1t

mp:

traint Manager.

[k}

9. In the PCB editor, similarly to the Schematic, you can D EEE
access the Constraint Manager by selecting Design > File Edit
Constraint Manager. Projects ‘ame_M cument

B Library

Make Integrated Library

k]
(k]
[i]
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10. The Constraint Manager, accessible from the PCB level, is also divided into tabs. However, in addition to the Clearances,
Physical and Electrical tabs available in the schematic, in the PCB there is also an All Rules tab, which is a compilation of all
rules and is inspired by the old version of the Rules Manager.

Clearances Physical Electrical All Rules

Signals

Constraint Set Impedance

All Mets Shortest
_FMU
_FMLLEN
_FMU.PG

rL.BMC_GPIO_B3
_GPIO_BS

All rules:

Clearances Physical Electrical Al Rules 2 Search

Pri Minimum

(ISThruPin 2nd (PadisPlated ) or IsBoardCutoutRegion or IsBoardOutline

et (1) 3 & 18um (OnLayer( OnLaye: m) or OnLay onLayer(15)
OnLayer( !

Modified on (1) 5 s e alPairCla ntialPairCla

alPairCla trerentialPairCla

4 High InDifferentialPairCla
alPairCla Al
alPairCla All
tialPairClass( CA All

OnLayer

learance

Clearanc =z
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Conclusions

Centralized Rule Management: Constraint Manager serves as a
one-stop hub for rule definition and management, streamlining
the design workflow for increased productivity. This centralized
approach eliminates the need to jump between multiple tools
or panels, making it easier to maintain a consistent set of rules
across the design.

User-Friendly Tabs: With user-friendly tabs like Clearances,
Physical, and Electrical, Constraint Manager makes it easy to
focus on specific design aspects. This targeted approach allows
designers to more efficiently optimize various elements, such as
spacing between traces or electrical properties, without getting
overwhelmed by the full complexity of the project.

Intuitive Navigation: Intuitive navigation within Constraint
Manager promotes quicker learning curves for new designers
and greater efficiency for seasoned professionals. Its layout is
designed to be easily understood, minimizing the time needed
to get acquainted with its functions and capabilities.

Altlum.

Comprehensive ‘All Rules’ Tab: The All Rules tab offers a
comprehensive view of all constraints, making it easier for
engineers to identify conflicts or inconsistencies. With all the
rules listed in one place, designers can quickly assess the status
of their design rules, which saves time and reduces the risk of
errors.

Continuous Improvement: Ongoing improvements and feature
rollouts for Constraint Manager demonstrate its value as an
indispensable tool in electronics design. Its continual evolution
ensures that it stays aligned with industry needs, making it a
reliable tool for both current projects and future advancements
in electronics.
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