
CAD to CAM – optimum PCB design flow

• First Think

• Then Act

• Achieve: “Right First Time”
– In time

– On Budget

• Dirk Stans, Eurocircuits

First Think, Then Act, leads to “Right First Time”!



PCB Design Flow

• Defining your BOM (Bill Of Material)

• Create Schematics

• Size the PCB and Place Key Components

• Make the PCB Layout

• Export data from CAD for manufacturing

First Think, Then Act, leads to “Right First Time”!



Defining your BOM (Bill Of Material)
Designer
• Functionality of 

components.

• Package to use ? Footprint 
definition.

• Testing implications ?

• Heat Management ?

• Etc.…

Manufacturer

• Availability of components

• Pricing ?

• Effect on manufacturability 
and cost.

• Feasibility and cost

• Reliability

• Etc. …



Defining your BOM (Bill Of Material)
Designer

• Search the web and choose 
on specification and taste

Manufacturer

• Use a proven and tested 
own data base of 
components
– Manufacturable

– reliable

– available



Defining your BOM (Bill Of Material)

• Perform an early check of your BOM with 
your manufacturer

• Or…

• Build your BOM by selecting components 
out of your Manufacturers data base
(BOM-generator on the eC-Verified DB)



Size the PCB and Place Key Components

Designer

• Size the PCB according to 
design requirements or 
taste

• Place the Key Components

Manufacturer

• How does it fit on a PCB 
production panel?
Cost?

• Effect on manufacturability 
(solderability)



Defining your Printed Circuit Board
• What are the PCB cost drivers ?

• What makes a PCB hard/impossible to make ?

• Which tools are available to help me ?

– Offline direct consulting Quotation - All

– Online capability catalogues - All

– Online smart menus - Eurocircuits



Determine PCB parameters
• Material (spec – cost – poolable)
• Buildup (poolable or not)
• Copper thicknesses
• DRC values (TW, TT, TP, PP, OAR, IAR)
• PCB/Panel size <-> Production panel filling
• …
• Non Gerber parameters 
• => save all for later references and check
• => use DRC values in your CAD system for the layout



Smart menu



Make your board layout according

• Optimum Component packages 
placed at the right spot

• Optimum PCB size

• Optimum number of layers

• Optimum DRC values



PCB data
CAD

(Computer Aided Design)

to
CAM

(Computer Aided Manufacturing)

PCB - details Possible issues Clearly defined in: PCB Visualizer

Gerber X Gerber X2 Native EAGLE/KiCAD defines

Base material On stock / on offer no no no PCB Configurator

Number of layers Layers complete or not no no yes Buildup editor

Definition of the layers Clear definition / assignment no yes yes Buildup editor

Board size Possible open or more contours no no no Outline editor

Customer panel Definition not standardized no no no Panel editor

Copper thickness Definition base/end Cu no no no/yes Buildup editor

build up Definition not standardized no no no/yes Buildup editor

PTH no yes yes Drill Editor

Via / component hole no yes yes Drill Editor

NPTH no yes yes Drill Editor

Slots & Cut outs Definition not standardized no yes yes Outline editor / Drill editor

blind & burried vias Define the layer name correct no/yes yes yes Buildup editor

Thermal pads Defined in CAD or not no no/yes no/yes -

Surface finish no no no PCB Configurator

Soldermask colour no no no PCB Configurator

Legend colour no no no PCB Configurator

press fit holes Definition not standardized no no no PCB Configurator parameter

peelable mask Definition not standardized no no no Buildup editor

Carbon contacts Definition not standardized no no no Buildup editor

edge connector / beveling Definition not standardized no no no PCB Configurator parameter

depth routing Definition not standardized no no no PCB Configurator / Drill editor

via-fill Definition not standardized no no no PCB Configurator / Drill editor

chamfered holes Definition not standardized no no no PCB Configurator / Drill editor

PTH on the board edge Definition not standardized no no no PCB Configurator parameter

round-edge plating Definition not standardized no no no PCB Configurator parameter

heatsink paste Definition not standardized no no no Buildup editor



All layers ALWAYS viewed from the TOP



Layer polarity matters



Drills versus copper pads
Different Unit -

Resolution

Non Centered

Same Unit -

Resolution

Centered



Bad outline



Data outside the PCB contour



Bad buildup
edited with

buildup editor

892 combinations 
possible



Confusing 
hole 

definition



Auto repair annular ring issues

AR = (Pad D – Tool D) / 2   (Tool D = D drill bit)
Faulty AR     = (0.650mm – 0.60mm) / 2 = 0.025mm
Repaired AR = (0.650mm – 0.35mm) / 2 = 0.150mm



“Customer Panels”



Soldermask issues



Solder paste issues



PCB production issues

NPTH : 0.15mm on toolsize (0.15mm on endsize)
PTH - Same net : 0.15mm on toolsize (0.25mm on endsize)
PTH - Diff net : 0.25mm on toolsize (0.35mm on endsize)



Design For Manufacturing
• At your supplier

– Operator

– Offline CAM system

• Online tools

– ?

– eC Smart Tools – PCB Visualizer



Plating issues



Remove data ambiguities online



PCBAssembly data - CAD to CAM
PCBA - details Possible issues Clearly defined in: PCBA Visualizer

BOM CPL Native EAGLE/KiCAD defines

File format Definition not standardized no no yes BOM editor / CPL editor

Component description Definition not standardized no no no BOM editor

Manufacturing Part Number Not clear or partial description no no no BOM editor

Supplier Part Number Not clear or partial description no no no BOM editor

Component package Poor definition leads to different package link in manufacturing DB no no no BOM editor

Component origin (Offset) Different origin than manufacturing DB no no no CPL editor

Component Rotation (pin 1) Different rotation than manufacturing DB no no no CPL editor

Component centroid Different centroid than manufacturing DB no no no CPL editor

Component footprint Poor definition leads to different footprint link in manufacturing DB no no no -
IPC definition of the footprint Almost never available no no no show

Component Packaging Need to be decided by the manufacturer no no no removed in BOM editor



Bill Of Material - Jibberish

• Different file formats used

• BOM output from CAD system is limited - Cryptic 
description of component and package



• Footprint – check CAD-info against other database
– Incorrect component chosen. Same device available with different packages
– Incorrect footprint definition in CAD library





• Location

– PIN1 vs centroid 
location in CPL file



• Rotation
– Each library can define its own default rotation
– CAD – ERP - Machine





TOP DFM ISSUES
• Solder escapes
• Cold spot - Hot spot
• Copper unbalanced per comp 

(tomb stoning)
• Pad sizes <-> geometry 

component
• Footprint: component vs PCB
• Rotation
• Pin1 + polarity
• Solder mask problems - Bridges 

not manufacturable etc...

• BGA - QFN - LGA <= 0.5 mm -> finish 
Che Ni/Au or Ag

• Via in pad -> adapt layout or Via 
filling or No Go

• Fiducials?
– Panel
– PCB
– Component

• Overhanging components?
– V-Cut
– Break bridges
– Panel border width
– IPC component clearance



PCBA Visualizer does your DFM



Virtual
PCBA 

production
How?



• Your board 
“right first time”
– on time
– accurate to your 

intentions
– at best total cost

• Thanks



Who are Eurocircuits ?
• PCB prototypes & small series producer

• Almost 100% of our sales = online

• + 12.000 customers (20.000 users) in Europe

• + 107.000 orders in 2017

• Started 1991 and is privately owned

• Factories in Hungary, Germany & India

• Local sales in Belgium (HQ), Holland, France, Germany, 
Switzerland, Italy, UK and Hungary


