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PCBs
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Solve Them r ]
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Your Trusted Design Partner
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Over 30 years experience helping engineers
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SIMPLIFIED

PCB Design Flow

PART I Il I'l PLACE &
SELECTION SCHEMATIC ROUTE RTM
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COST

Compounding
Cost of Change
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Cost of Change
Increases as Design
Progresses

Cumulative Effect of
Changes (decisions
stack)

Identify and
Resolve Early is Key

/
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ISSUE 1/6

Part Selection

Problems

e Supply chain issues with selected
parts

* Choosing the right parts upfront is key
* Not only electrical / functional
compatibility but supply chain /

sourcing needs to be considered too

* Late stage charges are typically the
most costly

2/2/2026
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CO402C102J5GACTU

CLOSC102JB5NNND

KEMET CORPORATION

SAMSUNG ELECTRO-MECHANICS

Cap Ceramic 0.001uF 50
C0G 5% Pad SMD 0402
125°C TR

Cap Ceramic 0.001uF 50V
C0G 5% Pad SMD 0402
125°C TR
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GRM1555CTH102)A01B

MURATA MANUFACTURING

Cap Ceramic 0.001ufF 50V
COG 5% Pad SMD 0402
125°C Bulk
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Co402C102)5GACAUTO

C0402C102J5GACTU

CLOSC 102JB5NNND

GRM1555CTHI02JAD1B

CO402C102J5GACAUTO

KEMET CORPORATION

KEMET CORPORATION

SAMSUNG ELECTRO-MECHANICS

MURATA MANUFACTURING

KEMET CORPORATION

Cap Ceramc 0.001uf 50V
COG 5% Pad 5MD 0402
125%C T/R

Cap Ceramic 0.0017ufF 50V
CO0G 5% Pad SMD 0402
125°C T/R

Cap Ceramic 0.001uF 50V
C0G 5% Pad SMD 0402
125°C Bulk

Cap Ceramic 0.001uF S0V
C0G 5% Pad SMD 0402
1257°C Automotive TR

$0.02

$0.02

$0.01

$0.05

Cap Ceramic 0.001uF 50V
COG 5% Pad SMD 0402
125%C Automotive T/R
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wer Supplies : PSUs - Digitall % /Channel H Attenuator - {Attenuator : Aftenuator] ®  Component Explorer fwe BOM - DESK

* o fLive BOM
Eile Wiew Tools e PCB Sl Apalysis  Accessories  Options  Window  Help
design2.opi - o Start Fage  * /- [Top Level : Main} /PSS - [Power Supplies :
n )
I ve Live BOM Datalyng Sourcenging
= )

Unigue .
Total Unmatched MPHN ECQ

. 1635 1083 4. 46 682 0
* On-demand supply chain M9 1

intelligence watanity

* Reviews and provides a grade
1635

¥ Grade

« Swap and update parts quickly
as needed

. 552 1083 552
 Ensure a compliant and

orderable BOM

High Risk Parts End of Life Parts

04025AZRZBATZA KYOCERA AVX

® Ava i I a b I e pe r d eS i g n O r a‘t a 15037 Wurth Elektronik GmbH & Co. KG
library level
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ISSUE 2/6

Hard to Spot / Diagnose
Electrical SI/Pl Issues

Problems e
P e T
Ve 5 "““4 ;
e U @%
il

« Signal quality issues in your design that are
very hard to detect visually

i

)

« Can even be challenging to debug in
hardware

« How can we identify and prevent / resolve
these issues early?

2/2/2026 ’



In-Design
Analysis

Solution

« Leverage Simulation &
Real-Time DRC to spot
Issues as they happen

* Visualize designs
contextually

* Do this as you design
with minimal setup /
configuration

SPLIT PLANE
ROUTING

EMA ‘ Eﬁ:]gr:: ation”

COUPLING

CURRENT DENSITY
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ISSUE 3/6

ECAD/MCAD
Discrepancies

Problems
« MCAD / ECAD requirements not

aligning or conflicting

* Mutual design elements not
synchronized

 Unable to review / visualize electrical L
) .. Holistic View
and mechanical elements holistically

21212026 1z

Uncommunicated Changes




ECAD/MCAD

3D Design & Data Exchange

OrCAD X

MCAD DRIVEN

/_

Outline
Clearance Rules
Mounting Holes

Cutouts

\_

2/2/2026

DATA EXCHANGE

Q Bi-directional data exchange
Q Accept & Reject

Q Change Tracking

Q Sync Early & Often

ECAD DRIVEN

Copper
Vias
Detailed ECAD Models

Board Thickness

o J

Automation’
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ISSUE 4/6

DFM Issues

Problems

« Don’t want to find manufacturability
Issues late in the design cycle

« DFM issues can be hard to spot (and
process dependent)

 DFM related changes are inherently
late-stage changes

2/2/2026

Design
Automation’
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DFM ISSUES

DesignTrue DFM —

Solution

« Perform DFM checking as
you design

TOO CLOSE TO ANNULAR

. RING
» Leverage industry standard BOARD EDGE

IPC DFM checking as well
as manufacturer specific
rules

 Create Documentation as an
output of design

COPPERPAD TO AUTOMATED

2/. 2/

CUTOUT DOCUMENTATION

21212026 e
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ISSUE 5/6
Release to , ,
= EXPORT » Artwork
Manufacturing L A
Problems | EXPORT | :
» Lots of files needed to provide | EXPORT >
manufacturing ‘instructions’
- [ EXPORT | . Release Package
- Easy to lose synchronization J
as design iterates (especially , ‘
at the end) EXPORT .
* Risk manufacturing delays / ( ) ,
: EXPORT » Drill Table
respins y ) \

21212026 1




MFG Packager

Solution

* Predefine RTM recipes

 Ensure MFG instructions
matches your CAD data

e Customize as needed

2/2/2026

Design
Automation’

IPC2581 Database (Fabrication)

¥ « PCB Design Report
Summary Report
Unconnected Pins Report
DRC Report

Etch Length Report
Database Diary Export

IPC2581 Database (Fabrication)

¥ « livedoc Fabrication and Assembly Docume =

Livedoc Fabrication and Assembly PDF

IPC2581 Database (Fabrication)

¥ v |PC-2581

IPC2581 Database (Fabrication)
IPC2581 Database (Assembly)

Artwork

>

Configure Artwork Films..

~

~

+

Artwork

Film

Fab

PDF

IPC-2581

Release Package
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ISSUE 6/6
Schematic
+1_Design
Problems |
A ) . __.57-3 - . d ‘; I‘I‘ / ,! AN : e Com onent
Don’t have enough time to ‘00: o o) | Selgmn

complete designs on schedule
Desngn for
Manufacturablllty

* Designs being released with errors
or compromises due to schedule
pressure

1 Documentatlon &

« No time for design space it

exploration or optimization

Each Task Competes for
Limited Engineering Time

21212026 2



CYCLE REDUCTION

Allegro X Al

Solution

« Dramatically reduce time for
initial placement, plane
creation, and routing

* Integrated directly inside
OrCAD X & Allegro X

 Constraint, Schematic,
DFM, and electrically aware

2/2/2026

Start Page Table of Con.. s« coralstart x [P SATA Interfac...

ZHZ Grids ‘\, Snapping

Al Top @ L02.Gnd1 g l03Sigl ggl04.Gnd2 pgLOS Pwrl g L06 Sig2

Search

Q Search
Components (522} Nets (430) Pins (1814) Shapes {(637) Group (18) DRC (197)
REFDES « PART NUMBER FOOT PRINT LAYER ROTATION

S5-FM_CMP Bottom 0.000°
SS-FM_CMP Bottom 0.000°
S5-FM_CMP Top 0.000°
S5-FM_CMP Top 0.000°
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KAl

Show Cluster Visualization
5-22-demo
Assign Voltage Level
Net Name

Voltage

Current

XAl
Show Cluster Visualization
1-4-demo
Upload Board
Setup

@ Run

Configuration and Board verified.
Ready to run.

=
L07_Gnd3 + XAlDemo1_Shapes Results 1

(D 12:41 PM Wed 1-4-23

MIRROR
YES
YES
NO

NO OrCAD X & Allegro X

Dt N ARNe  VEC

EMA Design Automation, Inc.




B

X AI™ Methodology M=\

Rapid Solution Space Exploration Routing

PWR and GND
“pouring”

Board Outline - MCAD +
fixed component location(s)

Layer Stack

<

Physical constraints Netlist

e
PWR/GND Assembly rules NP
tryo © e -
= Fast Analysis Results
(SIPI)
Power Distribution Differential Pairs & Board Placement

Network Critical nets

EMA ‘Eﬁst:]g; ation’



3 Engines

Placement Al

New Placement
Optimization Engine

Constraint and Rule
Driven

Example Use Cases:

General Placement Acceleration

/||
\_

Test Placement Alternatives

Route Congestion Fit Stud

2/2/2026

Copper Al

Full Copper Pour Engine

Fast Iterative Approach to
Copper & Plane
Generation

Example Use Cases:

Cooper Pour Acceleration

Power Delivery Analysis

Route Al
New Routing Engine. Built

EMA ‘ Eﬁ::gr:: ation”

a Enables any angle

from the Ground Up

routing. Massive capacity
(support for MCM / Pckg)

Example Use Cases:

Full Board Routing Closure

Routability Studies

\ Routing Updates j

EMA Design Automation, Inc.

Parallel
Execution

24




X Al Results EVIA 550

Human Alone
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Case Study

Danfoss Uses Cadence Allegro X s = \

Al to Amplify PGB Design for (

E ne rgy Eff|C|e N Cy | ended up at the first run

with a very nice layout for

my design. I'll say that not
Al Placement Al Pours Al Routing much needed to change.

Bo Kroman, Senior ECAD N

K Engineer, Danfoss /

Danfoss Uses Cadence Allegro X Al to Amplify PCB Design for Energy Efficiency | EMA Design Automation

21212026 26
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Shift-Left
Design

Identify and
Solve Early

Review and
Fix in Context

Eliminate Late-Stage
Design Changes

2/2/2026
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COST
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Compounding
Cost of Change

TIME
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N EXT G E N [ OrCAD X Professional Layout B «

File Edit View Setup Tools ECO Help

-Visibility X Start Page 3¢ 3D_DemoM X X
Q, Search # Grids \ Snapping \le

Pl =]

- Radial linear | ViainPAD |-
] |
: : ” : s In Qut In/Out
Layer Stackup PRIMARY ? . s l : ! y C Trace W

All Layers On

Views
¥ € Objects & Areas

Rea I_Ti m e Visi bi I ity Signals Planes Dielectrics Masks
Pins Vias Traces Shapes Text DRC
i n CO n text Via Keepout Route Keepout
Package Keepout Regions Wires

A TZZ#AIA
Ul

o i ‘
Stiffner_Inner1 R

Expoxy_Inner O oano Al | == Q MCAD/ECAD

Pastemask_Top | | L I I
Silkscreen_Top Q /I F @ E!I
Soldermask_Top ooooCm = g..o'-
Top | |

Gnd '

e s Q Real-Time Design Q Review & Markup

Power
Bottom
.-

Connected Platform

for Holistic Design

Q Design-True DFM Q Data & Libraries
Q High Performance Q Supply Chain Insights Q Co-Design

Q Al Enabled Q In-design Analysis

Scalable to Grow
with Design Needs

Design Fast Design Correct Design Connected

21212026 29
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Thank You
e

EMA 2559 ion

ECAD Experts

goco co-co0
jS00 =0=0=0
ooo =--sooo

1]
1
(1]
1
o
1
-
=0
1
]

\
-9

30+ Years in PCB Design

KSoftware — Support - Services

Questions? Please contact us at info@ema-eda.com | www. ema-eda.com
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OrCAD X

Next Generation PCB Design
Platform
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\\

Simulation & Analysis
SI— Pl — RF — EM — Thermal - SPICE

aonoanogagQe

2/2/2026

Logical Physical

A A

Real-Time Design
Constraints — Libraries — Supply Chain — Change Management

] ] System
OrCAD X Design Environment Simulation

33
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OrCAD X Professional Layout

LAYOUT& ROUTING EFile Edit View Setup Tools ECO Help

X Start Page Se 3D DemoM_X X

Presto

All Layers On

* New PCB Layout UX

¥ © Objects & Areas

Signals Planes Dielectrics Masks

) FOCused On productivity & ease Pins Vias Traces Shapes Text DRC

Via Keepout Route Keepout

Of use Combine-d With p.OWerfUI Package Keepout Regions Wires
layout and routing engines of uTTedTA

-
(1]

+
+
-

-

Start Lay

-

= End Laye

Via

-

W
(]
%
()
O}
X

Allegro ' i
+ Fully compatible with OrCAD & [ '
Allegro PCB Editor (same .brd) e

Bottom

Idermask_Bottom e
5 _Bottom —]
Pastemask_Bottom : V'ewj All

» Designed for Full-time &
0 Quter Layers
OccaSIOnaI Use Inner Planes Components (363) Nets (374) Pins (2720) Traces/Wires (2396) Shapes (908) Vias (1242) Group (7) DRC (11)

Inner Signals

1| w2 m 1

REFDES ? PART NUMBER v FOOT PRINT LAYER ROTATI

Single Object = Alt
>Ingle Lojec Ut XCFO1SVOG20_XCFO1SVOG20_IC_XCFO1SVOG20C_PSL-00000030 XCFO1SVOG20 Top
» € Geometries

. u10 XCFO1SVOG20_XCFO1SVOG20_IC_XCFO1SVOG20C_PSL-00000005 XCFO15V0G20 Top
» € Manufacturing

» € Data Layers
2/2/2026 Command Session Log Search

115 VRFG TGND TO254P1410%4A4-AN 1C TM340 FMA-000O07000V TN254P1410K4ARL-AN Ton
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LAYOUT & ROUTING Graphical Guidance
Search & Modify o In/Out

- Trace Width (A)
- Constraint ¥
Al q ’

Channel Space (B)

’ 10.000 v @ ~ ¥ PCB Design Report
i E a Sy to U Se ¢ .» Pin-Via Space (C) Summary Report

U Y e
v

DRC Report
S Start Layer .T:jp A "
H o ets o Taces/Wires (5639) [Sha 75 0 Etch Length Repol
* Designed to make e e e s s s o | 9 Loyer [ Bottom
information discoverable, e '

Include Unassigned Pins

d ata p rese ntati O n ‘3 75 . 5. ."D un{zs a875.00 Include All Same Net Pins
CO ntextu aI . ¥ ¥ Llivedoc Fabrication and Assembly Docume | =

Livedoc Fabrication and Assembly PDF =

Database Diary Export

IPC2581 Database (Fabrication)

IPC2581 Database (Fabrication) v +

 Live links to drill into details
where applicable

¥ v |PC-2581

Qharnf- Utiliti IPC2581 Database (Fabrication)
Up to Date IPC2581 Database (Assembly)

Resize Boolean Trim Corners

« Built-in search engine with 0 Desigtta ek
live editing B clcreaos Merge | Intersect | Subtract | Exclude |

B Physical(6)
[ Spacing(21) ’
i
-1---

« Visual help and guidance Sd”

C g i rors =
DRC Errors ¥ Shorting Errors ! CamiETe A Bl

d Errors 0 Waived Shorting Errors

A Select Reference Shape

Highlight DRC on Canvas .

2/2/2026 EMA Design Automation, Inc. 36
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ELECTROMECHANICAL DESIGN

ECAD/MCAD

 New 3D engine, Built for

performance
+ Real-time 3D constraints

* Import mechanical elements —

export design for mechanical
Integration

2/2/2026 EMA Design Automation, Inc.
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OrCAD X

3D Engine

Full Featured

« Easyto Use
 Cross Probe between 3D & 2D

* Automated 3D model mating
and alignment

2/2/2026
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e
-
.
-
-

-
-+
4

Full Board Device Only

MAN Xy
3D Constraints Rotation

X 142.000

A 4NN v lnn

Model Mapping
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TR SN O0RARQRQQACE BHOULESHE ORES X CROM4 N &5 B

u 2l :_ o — o ———— e e X - sty :
or e = —a T e _ L i W by L Comments
e 5 ls Cha Y™™ ety (B 003D <qnd -
IO - == e \ B New Comment
LA ss | ¢ F 1
J— 1 ™ £ 1L el =) 2vs oaEl ¢ gl el? q
i »'3 81l & "

A wayien

What is the status of this project?

— = = ,_';;' sa o p e i g coileanp T ;
7 : J == o
+ = 42 i
K ¢ S Y —, S e S——— $ Jacob Mark
s I | 5 { | think we can add more pins.
i —= S : —4
sxfs i e | ' cOp "
)
)

« Embedded Markup Layer —

. Caleby Hudson
| think we can add more pins.

 Like GoogleDocs o= = L g 7 ) S

 Stored in PCB database

\artin- Vias 15-25 has problems..

e Caleb Hudson
| think we can add more pins.

« Commenting, Resolve,
history tracking

2/2/2026 EMA Design Automation, Inc. 39
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SCHEMATIC CAPTURE

CAD X Capture CI ATA/DATA - (Data Schematic : Data Circuit]]
Design Edit View Tools Place PCB Sl Analysis 4 A Options Window Help CIP
—

PR Q. QAQQQE. wimne -G G®G
> = i DATA/DAA JUTPUTS : D/A, AMP* X /DDS/DUT - (RF Amp : RF AMP)* X _ (SCHEMA
. Pi
[ Py 15 |{v-:\-u‘-_
c roo-imimsen -

* Hierarchical Design

it

™ Dguide
™ FPGA OUTPUTS

™= HSRAM
™ Interface FPGA
= LED

» Constraint Definition r

r

T

(e

QEREER

OUTPUTS

e Real-Time DRC

¢ root/RF Amplifier

« Connected to PCB and |
Simulation e

0 items selected

2/2/2026 EMA Design Automation, Inc. 40



SUPPLY CHAIN

LiveBOM

* On-demand supply chain
intelligence

 Reviews and provides a grade

« Swap and update parts quickly
as needed

 Ensure a compliant and
orderable BOM

 Available via Cloud or On-
Prem

2/2/2026

ge % / - Top Level : Main)

Live BOM Datalyng” Sourcengine”

Unigue
Total Unmatched : .I 1_‘ MPN

EMA ‘ Eﬁ:]gr:: ation”

alorer ¥ Live BOM - DESK

Parts
1635 1083 1129 446 ..

BOM Health

Number of Parts

1

¥ Grade

Parts Match Unmatched Parts

552 1083

High Risk Parts

04025AZRZBATZA KYOCERA AVX

635

Parts at Risk

552

End of Life Parts

Wurth Elektronik GmbH & Co. KG

EMA Design Automation, Inc.
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SHIFT LEFT

Embedded
SPICE Analysis

 Run SPICE analysis inside
your PCB design environment

« PSpice Testbench functionality
to partition design for sim &
experimentation

« Perform reliability, yield, stress,
and optimization analysis

2/2/2026

File Design Edit View Tools

EEBe. -

demop.opj

[I™ Data Schem
[= DDS
[I®™ Dguide
™ FPGA
[§™ HSRAM
| [J® Interface FP
= (= LED
™ LD
= ouTPUTS”
[I® Regulators
= [™ RFAmp
™ RFAMF
[ TestB
@ Design Cac
W Library
| — R
& PSpice Resources
& Logs
B [ Outputs
B [ TestBenches
,ﬁ root/RF Amplifier

demop.opj rf amplifi... rf_amp.opj

Place PCB SlAnalysis PSpice Accessories Options V

CHER

/DATA/DATA - (Data Schematic: Data Circuit) X

SCHEMATIC1-AC - PSpice A - AC.dat

5.06nU

O v(onoise)
28

8-+ !
1.8KHz 18KHz
O Noise_Figure

EMA Design Automation, Inc.

Q. RAA&Q™N

/DATA/DATA/DAAMPT - (OUTPUTS : D/A, AMP)*

Design _
Automation’

» /DDS/DUT - (RF Amp : RF AMP)* X /- (SCHEMATIC1 : PAGET) X

1

Parallel Systems Ltd
PO Box 4265
Bracknell

Berks
RG42 9RS Parallel !

o My Demo P Design
RF Amp
RF AMP
Vaniant Name =

42
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up  Tools ECCO  Manufacturing  Reports  Help

In-Design
Analysis

 Perform electrical analysis
inside the design canvas

ing

* Visual overlays make finding
and fixing issues quick &
effective

* Analysis to cover:

Impedance

Coupling

IR Drop Al W H2 H3 4 5 e H7 H: 9 10 H1 W12 I\I»:[“[Es"
CrOSStalk T Single Fnded

Return path
Thermal (coming soon)



DOCUMENT

LiveDoc

 Automated PCB
Documentation

* Live Updates
 Template Driven

 Ensure docs are complete,
up to date and ready

2/2/2026
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a OrCAD X Professional Layout
File Edit View Dimensions Help

Place X Start Page oe 3D Clam A.. | 3¢ Livedoc X
H I T T . - .

¥ \iews i

Assembly Top Assembly Bottom i

2

Custom Board View  Testpoint Drawing

REVISION

Revision Block

ORI
(v w

D # NAME
S
PASTEMASK_TOP
SILKSCREEN_TOP
SOLDERMASK_TOP
TOP col
DIE
GND
DIE
DIE
INMER1 INMER2 3 INNER1
Fabrication 4

l%
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RTM PACKAGE

| ﬂ Exports N\

Re I e a s e IPC2581 Database (Fabrication) Artwork

¥ « PCB Design Report

Summary Report

Unconnected Pins Report
DRC Report

Etch Length Report

Database Diary Export

* Define & Customize S —
Release Package e

Livedoc Fabrication and Assembly PDF =

IPC2581 Database (Fabrication) v +

 All files & reports =

generated and placed in IPC2581 Database (Assembly)
Zip file for delivery e

>

Release Package

fEREERE AN b
Ty T

IPC-2581

O

« Template driven, always
based on latest design
data

2/2/2026 EMA Design Automation, Inc. 45
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CLOUD

Workspaces

« Cadence Cloud Repository

« Store and share design files
and libraries

* No setup and config required

2/2/2026

EMA Design Automation, Inc.

Start Page » File Manager X

Files

~ B Workspaces
~ @@ My Workspace
» Bl libraries
BB config
» [l projects
* I nitint_workshop
» @ projects
v W@ libraries
B symbols
BB pspicemodels

EMA ‘ Eﬁ:]gr:: ation”

Workspaces » nitint_workshop > libraries > symbols

Owner Revision
back to parent folder
nitintwshop@cssotest.com

2= MOSFETolb

nitintwshop@cssotest. com

::: POWER_MOSFET.OLB

Refresh  New Compaonent

Revisio
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>

. ' StartPage X /- (SC GE1) % & Property
LI b ra ry & M Od el I n g Categories MName Value
> M pspice X i
| | M cis opBC M Part Number  ATMEGA328PB-..
B camacsys AN AThiEGAT2EPE-MU Microchip
e = Manufacturer P ATMEGA3Z8PB-.
I8 Uitra Librarian ATMEGA3ZBPB-MN Microchip

M snapMagic . ATMEGA3Z8PE-MUR Microchip Manufacturer N... Microchip

I 1y works
My Wiorkspace: ATMEGAIZBPE-MUR Microchip Fart Description  IC MCU BBIT 32.. Do No
Engineering

|| [} ATMEGA3ZBPB-MUR Microchip
DataSheat URL Do No

r r u ATMEGA3ZEPE-AL Microchip
I a I e s ATMEGA328PB-MNR Microchip Have Symbal Do No

ATMEGA328PB-MNR Microchip Have Footprint
ATMEGA328PB-MNR Microchip
. . u ATMEGAIZBPE-AN Microchip nbols and Fox
« Geometries & Parametrics 3 mecuzrs
u ATMEGA328PB-AUR Microchip
u ATMEGA28PB-AUR Microchip
u ATMEGA328PB-ANR Microchip
. u ATMEGA328PB-ANR Microchip
 Discoverable & shareable 0 mcmmmen
ATMEGA328-PU Microchip
u ATMEGA328P-AU Microchip
E ATMEGA28P-MU Microchip
u ATMEGA328P-AUR Microchip
« Track status & updates 5
u ATMEGA328P-AUR Microchip 4
/DATA/DATA - (Data Schematic : Data Circuit) x /DATA/DATA/ MP Bricine b CIS Explorer - Place Database Part
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