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PCB DESIGN

BASICS

Hellofriends!!

Welcometothe world of PCB designing, where you will not only learn but update yourself with various
advancetechnologiesanddesigningtips.

Firstofall, letus see the basic of PCB Designing step by step, which will give you anidea what exactly
PCBdesigningis?

© Firststepis schematic capture or schematic entry is done through an EDA (Electronic Design
Automation)tool.

© Card dimensions and template are decided based on required circuitry and case of the PCB.
Determinethefixedcomponentsandheatsinksifrequired.

© Deciding stack layers of the PCB. 4 to 12 layers or more depending on design complexity.
Ground plane and Power plane are decided. Signal planes, where signals are routed, are intop
layeraswellasinternallayers.

© Lineimpedance determination using dielectric layer thickness, routing copper thickness and
trace-width. Trace separation also taken into account in case of differential signals.

Microstrip, stripline ordual stripline canbe usedtoroute signals.

© Placement of the components. Thermal considerations and geometry are taken into account.
Viasandlandsare marked.

© Routing the signal trace. For optimal EMI performance high frequency signals are routed in
internallayers betweenpowerorgroundplanesas powerplane behavesasgroundforAC.

@ Andthelaststep GeberFile generationformanufacturing.
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DEFINITION

Printed Circuit = Electric circuit in which the conducting paths connecting circuit components are
affixedtoaflatinsulating board.

PWB vs. PCB

© PWB =Printed Wiring Board
Coppertracesandpads create point-to-pointconnectionof components.

© PCB = Printed CircuitBoard
APWBthatcontainsfunctional circuitsorcomponentsthatareembeddedinthe copper.

IN THE BEIGNING

© Engineer
© Conceptofdesign
© Rough“scribble” of schematic
© Breadboard proofingof concept

© Designer
© Handdraw full schematic
© Handdrawlayoutof componentplacement (2x, 4x)
@ Handtapecircuitryontomylarfilm
© Handinking of components andboard nomenclature
@ Drilltemplates created using dots, donuts, symbols

© Manufacturer
© Photo-reduction oftapedartwork
© Chemicaletchingof copperlaminates
@ Handcutsilkscreenstosqueegee ontoboard
© “Bullseye” drillingofholes
© Handmountingandsoldering of components
@ Handprobesusedtotestfunctionality
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ADVANCES MADE

© Manufacturing
© Firsttoutilizeadvancesinautomationand computers
@ Digitizingreplaces photo-reduction
@ NCDrillreplaced “Bullseye” drilling
© Photographicimagingto create silkscreens
© “Pick&Place” machinesforcomponentmounting
© Wavesoldermachinesreduceshandsoldering

© Designing
© Handdrawinglayouts digitizedto create 1xfilmartwork
@ CADprogramsdevelopedforboardlayout
@ OutputofGerberdatatocreate 1xfilmartwork
© OutputofNC Drilltapes

TODAY

© Engineer
© Developconceptand schematicin CAD/CAEtools
© Computersimulatingdesignreplacesbreadboard

© Designer
© CADtoolstieschematic andlayoutfor “Intelligent” Designs
@ Componentplacementandcircuitrouting automated
© Dataoutputincreasedtoinclude: Gerberdata, NC Drill data, component placement data,
netlistdata, testingdata, etc.

© Manufacturer
© UseGerberandNC Drilldatatofabricate bareboard
@ Usecomponentplacementdatatoassembleboard
@ Usenetlistandtestingdatato verify final product
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DESIGN TECHNOLOGY GROWTH

© Generalpopulationlikeswhattheyseeandwantmore

© Industryanswersthe demands of their Customers

© Technological growthresults:

© Smallerproductpackaging

© Morefunctionality percircuitcard
© Smallercomponents, Surface Mountand Micro Technology
© Increased componenttoboardareadensity

© Demandforfastertimeto market

© Panelizationforeasierhandling
© Increasedautomationforfasterturnaround

© Increased Demand for Quality Product

© Statistical Process Control (SPC)
-Usedforimproving manufacturingandassembly processes

© ConcurrentEngineering (CE)

© Design Engineer, PCB Designer, ManufacturingEngineer, Test Engineer, and Quality
Engineerallworkingas ateamtodevelopthe ultimate design

© Integrated ProductDevelopment System (IPDS)

© DevelopmentTeamexpandedtoincludethe Customerand Suppliers
© ConcepttoDeliveryand Support

© “Designfor...” becomesnewbuzzwordsforthe electronicindustry
© DFM,DFT,DFR,DFC...DFX
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INDUSTRY STANDARDS

© BoardLevel

IPC-2221 Generic StandardforPrinted Board Design
IPC-4101 SpecificationforBase Materials
IPC-4103 MaterialsforHigh Speed/HighFrequency boards
IPC-7351 Surface MountDesignandLand Pattern
IPC-SM-840Solder Mask Standard

IPC-TM-650 TestMethods Manual

00000

© AssemblyLevel

© IPC-A-610Acceptability of Printed Board Assemblies
© J-STD-001RequirementsforSoldered Electrical and Electronic Assemblies

© Documentation

© MIL-STD-100Engineering Drawing Practices

© ASMEY14.100ReplacesMIL-STD-100fornon-Military

© IPC-D-325 Documentation Requirements for Printed Boards, Assemblies and Support
Drawings

© ASMEY14.5DimensioningandTolerancing

CLASSES AND TYPES

© 1.PerformanceClasses
© DeterminedbyEnduse ofproduct

© 2.BoardTypes

© Bareboardconfigurations

© 3.Producibility Levels
© Circuitdesigncomplexity

© 4.AssemblyClasses
© Componentmountingcomplexity
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1. PERFORMANCE CLASSES

®© Class1-GeneralElectronics Products

© Mainimportanceisfunctionality. Cosmeticimperfections notimportant
© Somecomputersand computer peripherals

®© Class2-Dedicated Service Electronics Products

© Extendedlifeanduninterruptedservice desired, butnotrequired
© Communications, sophisticated business machines, instruments

© Class3-HighReliability Electronics Products

© Continuedperformance orperformanceondemandisrequired. Downtimeisnotacceptable
© Lifesupportsystems, criticalweapons systems

2. BOARD TYPES

© Type1-Single-SidedPrinted Board

®© Type2-Double-SidedPrinted Board

© Type3-Multilayerwithoutblindand/orburiedvias

© Typed-Multilayerwithblindand/orburiedvias

© Type5—Multilayer Metal Core withoutblindand/orburiedvias
© Typeb6-Multilayer Metal Core withblindand/orburied vias

3. PRODUCIBILITY LEVELS

© LevelA-General Design Complexity
© Preferred

© LevelB-Moderate Design Complexity
© Standard

© LevelC-HighDesignComplexity
© ReducedProducibility
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4. ASSEMBLY CLASSES

© ClassA-Through-hole mounted componentsonly

© ClassB-Surface Mountcomponentsonly

© ClassC-Simplisticthrough-hole and surface mountintermixed assembly

© ClassX-Complexintermixedassembly (Through-hole, surface mount, fine pitchand BGA)

© Class Y- Complex intermixed assembly (Through-hole, surface mount, ultrafine pitch and chip
scale)

© ClassZ-Complexintermixedassembly (Through-hole, ultrafine pitch, COB, flip-chip and TAB)

COMPONENTS

© TypesofComponents

© Passivevs.Active
© SymbolsandDesignations

© Package Types

© Through-hole
© SurfaceMount

© Surface MountLead Styles

© Polarityand Orientation

TYPES OF COMPONENTS

Passive Components: Basicfunctiondoesnotchange whentheyreceiveasignal

Component Function Symbol Designation

Capacitor Stores and discharges e C
electricity EW

Resistor Limits the flow of electrical DYV oY i R
current T 7:/:?:45

Inductor Creates magnetic field when L

current flows through
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TYPES OF COMPONENTS

Active Components: Basicfunctionof componentchanges whenasignalisreceived

Component Function Symbol Designation
Diode Only allows current to flow in S D or CR
one direction. Chan%es AC to DC. o
Voltage limiter for D
voltage (zener) /}'
——
Transistor Amplify, oscillate, and provide L Q
switching action on electrical B@ i
circuits e
Integrated Various Signal Processing Determined by U
Circuit (IC) functions function of device
PACKAGES TYPE
Surface Mount- Components withleadsthatare mounteddirectly ontolandsthatare onthe
surfaceoftheboard
Package Type  Description Typical Components
Chip Usually ceramic bodied package with Resistors, Capacitors,
metal termination on each and rectangular Inductors, some Diodes
MELF Metal Electrode Face Diodes, Resistors

Metal terminations on each end of cylindrical body

LCC Leadless Chip Carrier ICs
No leads, metalization in form of castellations for attachment

S0IC Small Qutline Integrated Circuit ICs
Similar to DIP package with leads formed for surface mounting

QFP Quad Flat Pack ICs
Leads extend from four sides of the component

BGA Ball Grid Array ICs
Surface mount version of PGA.
Leads are tiny metal balls on bottom of component
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SURFACE MOUNT LEAD TYPE

@ GullWing-Bendsdownandaway fromcomponent
© J-Lead-Bendsdownandundercomponent
© L-Lead-Inwardformedundercomponent
© FlatLead-Extends straightoutfromcomponent
© Ball-Tinymetalballmountedtobottomsurface
© LeadPitch-Distancefromcenterofone pinto centerof adjacentpin
@ Standard: 25-50mils
@ Fine:11.8-19.7 mils
© Ultrafine: <11.8mils

POLARITY AND ORIENTATION
© Polarity

© Positiveandnegativeendsofatwopindevice
© Positiveoranodelead graphical representation

© Capacitor-Identified witha (+) and/or square pad

© Diode-Identifiedflatend of triangle and/or square pad
© Negativeorcathodeleadgraphicalrepresentation

© Capacitor- Notidentified

© Diode - Identified by barend of diode symbol

© Orientation

© Identificationofpin1of multi-pindevices
© Dot,notchornumberidentificationoncomponent
© Squarepadorsilkscreeneddotonboardsurface
© Pincountdirectiontypically counter-clockwise frompin 1
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DOCUMENTATION

1. Master Drawing

© Suppliesalltheinformationneededtofabricatethebare board
© MinimuminformationrequiredperIPC-D-325:

Designrequirements Silkscreenrequirements

Board detail & construction Markingrequirements
Conductordefinition Bow &twistrequirements

Minimum spacingrequirements Testcouponsrequirements
Artworkconfiguration control Electrical Testrequirements
Fabricationallowances Performancerequirements
Soldermaskrequirements Master patterndrawing
Referenceto CAD data

0000000

© MASTERDRAWING SAMPLE
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PCB DESIGN

DOCUMENTATION

3. Printed Board Assembly Drawing
© PRINTEDBOARDASSEMBLY DRAWING SAMPLE
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4. Parts List — Bill of Materials (BOM)

© Tabulationof all parts and materialsusedinthe constructionof aprinted hoard assembly
© CanbheaSeparate PartsListorIntegral Parts List

© Minimuminformationrequired perIPC-D-325:

© ltem (Find) Number
@ Electricalcomponentcross-reference
© Partinformation
@ (1) Components (2) Hardware (3) BulkMaterials
© Quantities
© ReferencedProcesses
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DOCUMENTATION

4. Parts List — Bill of Materials (BOM)
© PARTLISTBILLOF MATERIALS(BOM) SAMPLE

Parts List, 15000173, Revision B2, 7-JAN-97
Reference | Assembly Variation Quantity

Item | Supplier Part# Description Designator 02 03 04
01| Hadco |5101342 Board BRD1 1 1

02| Nec 8201342 Board BRD1 1 1
03| Motorola | TN6378 Diode D1, D2 2 2

04 | Motorola | IN6337 Diode D1, D2 2 2
05| HP 5082-2835 Diode Schottky D3 1 1 1 1
06 | Dialight | 550-3007 Connector, VME 100 pin | J1 1 1 1 1
07| Signetic | 74HTC126E IC, Dip E1 1 1 1 1
SUB | Harris CD74HTC125E IC, Dip E1 1 1 1 1
08 | Signetic | 74HTC126E IC, Dip E2 1 1

09 | Harris CD74HTC125N IC, Dip E2 1 1
10 | Kemet £322C104M5U5CA | Capacitor, .1uF, 50V, Mono| C1-C3 3 3 3 3
11| Maxim | MAX238CWG IC, SMT GULL E3 1 1 1 1
12| Kemet | C12062C104K5RAC | Capacitor, 1206 .1uF C4, C5 2 2 2 2
SUB | MEPCO | 12062R104K9BB0 | Capacitor, 1206 .1uF C4, C5 2 2 2 2
13| BRADY |LTA-1-652-10 Label, 0.25 x 1.875 1 1 1 1
14| BRADY |LTA-1-655-08 Label 1 1 1 1

5. Schematic Diagram

© Graphical representation of symbols, electrical connections, components and functions of a
specificcircuitarrangement.

© Minimuminformationrequired perIPC-D-325:

Functionalflowlefttoright,toptobottom

Reference Designationsforeachcomponentdepicted
Unusedpins

Spares

Groundand Power Table

Highestreference designationused
Referencedesignationsnotused
Definitionofnon-standard symbolsused

Q0000000
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PCB DESIGN

DOCUMENTATION

5. Schematic Diagram
© SCHEMATIC DIAGRAM SAMPLE:
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PCB DESIGN PROCESS

This was the basic introduction now we will see PCB design process in detail, which will help you to
understanddesignprocessverypreciselyandthoroughly.

© PCBdesigningprocesssequence:

Beforethedesign
Preparingthedesign
Drawtheboard
Importthenet
Placetheparts
Routethetraces
Finalwork
Postprocessing

o0

Q000000

BEFORE THE DESIGN

© Youwillneed (asaminimum)

© Therequireddimensions ofthe board
© Alistofpartstobeusedontheboard
© Thedatasheetsforeachpart

© Aschematicdiagramoftheboard

© BoardDomension

© Wheredoestheboardgo?
© Intoacase
© Slidesintoarack

© Whataretheexternaldimensionsfortheboard?

© Boardrequiresconnectionsto:
© Obtainpower
© Exchangeinformation
© Displayresults
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BEFORE THE DESIGN

© BoardDimension

@ Wheredotheconnectorsgo?
© Whatsizeconnectorsaretobeused?

© Howistheboardheldinplace?
© Guiderails
@ Mountingbracket(s)
© Bolts

© Arethereanyheightrestrictions?

© Somecomponentshave higherprofiles
© Transformers
© Largecapacitors
© Batteries

@ Whatthicknessofcoppershouldbeused?
© Themorecurrenttobecarried, thethickerthe copperhastobe.
© Copperlaminatethicknessisusually giveninounces persquarefoot
© Forgeneraluseboards,acommonthicknessis 10zcopper (1.4 mil,0.0014in,
0.035mm, 35m)

© PartlList

© Knownalsoasthe BOM (bill of materials)
© Eachpartismustbeidentified by auniquereference designatorandapartdescription
© e.g. R5 “1k, Yawattmetalfilmresistor, 5%”

© DataSheetForEachPart

© Themostimportantinformationisthe physical dimensions ofthe part
© ifyoudonothaveadatasheetobtainpartandmeasureityourself
© notasaccurateasusingpartmanufacturer’sinformation, butbetterthanguessing
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BEFORE THE DESIGN
© SchematicDiagram 0f The Design

©
©
©

Circuits Ltd. ¥

Showsthe connectionofthe partsontheboard
Eachpartonschematichasareference designatorthat matchesthatonthe BOM
MostECAD programs give anautomatic generation ofthe BOM

PREPARING THE DESIGN

Twostepsinvolved here are:
A.Generationofthe netlist
B.Creatingthe Parts Database

© Generationof The Netlist

©O 000

Thenetlistisafilethathasthe devicenames ofthe partsusedontheboard

[talsoshowsthe “nets” - interconnectionsbetweenthepinsofthe parts

Although canbetyped by handif schematic was manually drawn bestto let system generate it
fromthe schematic

The netlist file is critical to PCB function. Should be double checked as the smallest mistake
cancauseboardtobescrapped

© CreatingThe Parts Database

o

Q0000000 ©O°

MostECAD systems definethe partstobeplacedonthe boardasaspecialtype offile calledthe
PDBfile

Allows betteruse of computermemoryanddiskresourcesbyallowing multipleinstances
PDBisbuiltinahierarchy

© Devices » Packages = Pads

Pads

Entitiesthatinterfacethepartpinstothe coppertracesoftheboard

Pad mustbebigenoughtopallowenoughcopperaroundahole (forthru-hole components)
Ifpadistoolarge mayhavetroublesoldering

Many ECAD systemsinclude solder maskinformation withthe padfiles

Packages

Entitiesthatrepresentthe part. Consistoflinesandtext

Linesrepresentthe maximumdimensionsofthe partontheassemblydrawingandthelayout
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PREPARING THE DESIGN
© CreatingThe Parts Database

© Linesarealsodrawnonadifferentlayertorepresentthe partoutline onthe silkscreenlegend
Textshowsthe designatorforthe partwhenplacedontheboard

Devices

Entitiesthatlinkthe value orpartnumberofapartwiththe ECAD package

Thus candesignone “DIP14” package and a number of device files to link “74S00” and other
partnumberstoitinthe netlist

Onmany systemsthese aretextfilestoallowforselective swapping of pins and mapping of pin
numberstoadifferentpinwheninserted

©O 000

DRAW THE BOARD
© Firstdrawoutline ofthe board

© Needadatum

© Place toolholesatthree corners
© Twoareonsameverticalaxisandthird onsame horizontal axis asthefirst
© Holeatintersectionofhorizontaland vertical axisisthe datumor(0,0) coordinate ofthe PCB

© Mayneedtoset-upplacementkeep-outareas:
© ifboardfitsintoacardrackneedtoallowforamountofboardthatsitsintheslides
© akeep-outof0.050” aroundboardedgetoallowformanufacturingtolerances

© Mayneedspecialkeep-outareas:
© toimposeheightlimitations
© tolimitwhatpartsandsignals mayberouted withinthem
© toallowfortestingandassembly

IMPORT THE NETLIST

© Thenetlististhenreadinandassociated with any pre-existing fixed parts onthe board
© Any errors made will usually be apparent here — automatic error detection is one of the big
advantagesofusingECAD systems
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PLACE THE PARTS

© Placementfactors
@ Electricalfunction
© Physicalsize
© Temperaturefactors
© Routability

© Most ECAD programs have autoplacement options. Often only good for boards with just a few
parts

© Evenformanualplacementprogramshave aids

© Ratsnestdisplay showsallconnections

© PlacementGuidelines

© Cansave space by using both sides of the board in the old days parts went on one side called
the component side. With the advent of surface mount this is now the “primary” side, as
components canbeplacedonbothsides
Surfacemountdevicesare smallerthanconventionalones
Useastandardgrid. Acommonsizeis0.025”
© easiertoaligncomponents
Placepartsinonlyoneortwoorientations, verticalandhorizontal
© non-orthogonalanglesare hardertoassemble
Placepolarizedpartsinthe sameorientationtokeepassembly andrepairerrorstoaminimum
© alldiodecathodestobeuportotheright
PlacelC packagesinanevenmatrixand make suretheyarefunctionally grouped
© powerandgroundconnectionswillbeeasier
Arrange parts so:
© theyareevenlyspaced
© donotoverlap
© theirpadsareasufficientdistance aparttoallowtracestopassbetweenthem
© padsshouldhave minimum0.020” gapinageneral purposeboard
© Axialpartssuchasresistorsandcapacitors shouldbeplacedso:
© thereisanequalamountoflead wire oneitherside ofthe body
© thetwopadsareatasimilardistanceasotheraxialparts
@ generalvalueis0.500” forsmallerparts

O © © © ©°




1 =
ualiFco=

Circuits Ltd.

PCB Supplier of the Best Quality, Lowest Price
and Reliable Lead Time

PCB DESIGN

PLACE THE PARTS

© PlacementGuidelines
@ Usually should notallow aleadtobend morethantwice the lead diameter fromthe body of the

part
© Allow sufficient diameter around mounting holes for hardware to be inserted and tightened

withoutaffectingneighbouring parts
© Allow sufficient distance between parts so that their leads will not touch when bent over to

securethembefore soldering
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© Edgeconnectordevice placedtoreduceroutinglength
© Analogcircuitplacednearoutputconnectortoreduce digitalnoise
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PLACE THE PARTS

© PlacementGuidelines
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© Devicedrivinganalogcircuitplaced adjacenttoanalogcircuit
© Otherdevicesplacedaccordingtocircuitflow
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PLACE THE PARTS

© PlacementGuidelines
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PLACE THE PARTS

© PlacementGuidelines
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ROUTING THE BOARD

© Routingisthe connectingofthe partsthathave beenplaced ontheboard
© Canbedonemanually orautomatically
@ usuallybettertodoautomatically
© Evenifadoptautomaticroutingitisgoodpracticetolay outpowerandgroundtraces
© usea “rail” structure where possible with parallel ground and powertraces betweenrows oflcs
© useawidetracefortheseruns0.05” forpowerand 0.100” forground canusually use 0.025”
tracesforconnectingeachparttototherailbutdocalculationsfirst
Goodrouting strategy normally hastraces onside ofthe boardvertical, withthe otherhorizontal.
It is cheaper to have signal traces 0.013” on a 0.025” centers. Many shops can do 0.004” on
0.008” centers (orevenfiner), butthisis often overkill
Goodrouting strategy normally meanstrace shouldbeas shortand directas possible
Couldbepossibletohaveallsignaltraces startingandendingonacomponentpad
© tracewouldthensnakearound so muchthatcircuitfunctionis degraded
© avoidthisproblembyusingpads withoutcomponentleads. Theseare called feed-thrus orvias
Vias allow better routing of the board as vertical/horizontal strategy is maintained as well as
minimizing signalpath
Although professional designers take pride in minimizing number of vias, they lead to better
designs
Critical signals are bestdone by hand. This allows the signaltrace to have less bends and vias than
theautorouterwoulduse
Flagthetracebeforeturningontheautoroutersothatitisnotmoved
Onacomplexboardsomesignals willnotberoutedand mustbefinished manually
Thisiswheretheskillofthe designercomesin
© [f95% ofthe board s finished by the auto router, it can be quite time consuming and tricky to finish
thelast5% manually

oo ©°

oo © ©o ©

FINAL WORK

© Afterplacementandroutingis complete willneedto:
(A)Adjustthesilkscreenlegend
(B) Prepare afabricationdrawing
(C)Prepareanassembly drawing
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FINAL WORK
(A) AdjustThe SilkscreenLegend

© Partoutlinesneedtobetrimmedtokeeplinesoffpadsandvias
© manyECADprogramsdothisautomatically

© Reference designators needto be moved for same reason and also sothey canbe seenwhen
partisinstalled

© Mayneedotherdetailstobe shown

(B) Prepare AFabrication Drawing

© Dimensionsofboardaretobeshowninreferencetothe datumtoolhole
© Differentsymbolshouldbe shownforeachholesize
© Tabletobegivenshowingquantity of eachhole size

(C)Prepare AsAssembly Drawing

© Usedasanaidforbuildingandrepairingthe board

© Outlinesofpartsandreference designatorstobe shown

© Anyspecialassemblyinstructionstobeshown

© Forsimple boards some companies justuse acopy of the silkscreen legend as their assembly
drawing

POST PROCESSING

Prepares datathatisusedbythe manufacturerto generatethefinishedboard
Firststepistoprintthefabricationandassembly drawings
Shouldcheckthesebefore sendingout. Correction of mistakesonce boardhasbeenmade are very
expensive

Secondstepistogeneratethe NCdrillfile of hole positions

Manufacturerusesthis datatoset-upfordrillingtheboards
Cansetupdrillsbyopticallyinputtingdatafromassembly drawing

© thisismoreexpensive anderrorprone

© bettertogeneratethedrillfile

Thirdstepistogeneratetheartworkfortheboard
Eachlayeroftheboardmusthave amasterartworkwith opaquefeaturesonaclearbackground
May bepossibletodo printingyourselfbutbettertosendtoareprographic company

Many manufacturersacceptphoto plotfiles (gerberfiles)

00 ©0O°

000
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PCB DESIGN

PCB DESIGN TOOLS & SOFTWARES

Here is the list of various designing tools & softwares with their applications, which helps you to
designyourPCB asperyourrequirement.

© EAGLE
Nice, easytouse CAD/CAM software for PCB schematic and routing. .BRD files for prototyping. You
candownloadfreeevaluationversion.

© gEDA
gEDAisafree, open-source schematic capture andlayout packagethatrunsonLinux.

© ZenitPCB
ZenitPCBis afreeware layout software.

© PCB
Free unix PCB editor.

© FREE-PCB
FreePCBisafree, open-source printed circuitboardlayouteditorfor Microsoft Windows!

© TinyCAD
TinyCADis afree open-source schematic editor.

© KICAD
GPL opensource schematic capture and PCB routing.

© TCI3
Free PCB routingand schematic capture software.

© SCORE
Free schematic capture software (Alfaversion).

© O0SMONDPPC
FREEMACPCB CAD/CAM software.

© MINIMALPCBEDITOR
Opensource schematic capture and board layout editorforwindows.

© PROTEL

CAD/CAM software for schematic and routing. You can download 30 days free trial. Protel offers
freeold-DOS based software called EasyTrax.
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CADSTAR
CAD/CAM software forschematic and routing. Have free fordownload limited demo version.

ORCAD
CAD/CAM software. Nodemo/evaluationversion.

CIRCUIT MAKER
CAD/CAM software for schematic and routing. You candownload limited demoversion.

P-CAD 2000
PCBCAD/CAM software. Youcandownload FREE trial version.

PCBELEGANCE
Nice looking CAD/CAM software for schematic and routing. You can download limited demo
version,

EDWIN
CAD/CAM software for schematic and routing. You can download limited demo version.

VISUALPC
Youcandownloadlimited demoversion.

BPECS32
Verylimited PCB CAD software. Youcandownload limited demo version.

AUTOENGINEER
PCB CAD/CAMsoftware. Youcandownload limited demo version.

EXPERTPCB
PCB CAD/CAM software. Youcandownload limited demoversion.

CIRCAD
PCB CAD/CAM software. You candownload limited demoversion.

LAYOUT
PCB CAD/CAM software. Youcandownloadfree version.

CIRCUITLAYOUT
PCB CAD/CAMsoftware. You candownload limited demo version.
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© MCCAD
PCB CAD/CAM software. Youcandownload limited demoversion.

© DREAMCAD
Japanese PCB CAD/CAM software. You candownload limited demo version.

© E-CAD
Supermax CAD/CAM software, runsonNT. Youcandownload limited demo version.

© POWERPCB
CAD/CAM software. Nodemo/evaluationversion.

© PCBASSISTANT
LowcostPCBCAD software. Youcandownload limiteddemo version.

© PCBDESIGNER
LowcostPCB CAD software. Youcandownload limiteddemo version.

© QCAD
PCB CAD/CAMsoftware. You candownload limited demo version.

© QUICKROUTE
PCB CAD/CAM software. Youcandownload limited demo version.

© TARGET 3001
PCB CAD/CAM software. Youcandownload limited demo version.

© WINCIRCUIT98
PCB CAD/CAM software. Youcandownloadlimited demoversion.

© BOARDEDITOR
LowcostPCB CAD software. Youcandownloadfree demoversion.

© VUTRAX
PCB CAD/CAMsoftware. You candownload limiteddemo version.

© CIRCUITCREATOR
PCB CAD/CAMsoftware. Youcandownload free demoversion.

© PADSPCB
PADSPCB CAD/CAM software. Youcandownload free limited demo versiononthisftp server.
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© DESIGNWORKS
PCB schematic capture and simulation software. Youcandownloadfree evaluationversion.

© LAYD1
PCB CAD/CAM software with limited demoversion (200 pins) forfree download.

© GElectronic
Low costPCBroutingand schematic capture software.

© PRO0-Board,PRO-Net
Schematic capture androutingfor AMIGA computers.

© CSIEDA
Schematic capture androuting for PC.

© VISUALPCB
Low costschematic capture, spice androuting for PC.

© WINBOARD
CAD/CAM software for schematic and routing. You candownload limited demo version.

© ULTIBOARD
CAD/CAM software for schematic and routing. You candownload limited demo version.

© EASYPC
PCB CAD/CAM software.

© RANGER
PCB CAD/CAM software. You candownload limited demo version.

© PROTEUS
Low cost CAD/CAM software. You candownload limited demo version.

© EPD-Electronics Packaging Designer
RF/hybrid/flexdesigntoolsbased on AutoCAD.No demo available fordirectdownload.

© AutoTraxEda
Schematic designand PCB routing software. Youcandownloadfree copy fromthe web site.
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SprintLayout
Low costtool to create layouts for single-sided and double-sided PCBs . You can download limited
demoversionfromthe web site. NO DRC check which make this program quite useless.

CADINT
Schematic captureand PCBrouting. Have 30 daystrial versionfordownload.

MerlinPCB Designer
SharewareforCorelDraw whichallow PCBstoberouted.

WINQCAD
Schematic capture, PCBrouting, autorute. Have free 200 pinversionfordownload.

Pulsonix
PCBschematic capture androuting software. 100 pinrestricted demo available.

DIPTRACE
PCB schematic capture and routing software. 30 days evaluation version. Not-for-profit version
availableallows 4 layersand 1000 pins.

RIMUPCB
Low costPCB schematic capture androuting software. Demoversionis available fordownload

TopoR
Schematic capture and PCB layout with some unique features as round edges auto-routing, madein
Russia.Demoversionis available fordownload

TINA
Schematic captureand PCB layout withanalysis and spice. Demoversionis available fordownload.




ualiEco=

Circuits Ltd

36 Nanleen Rise, The Gardens
PO Box 75474, Manurewa, Auckland-NZ

Phone : +64 92696916 | Fax : +64 9 269 6926
Mobile : +64 21 0304183

Visit us: www.qualiecocircuits.co.nz

The Best Quality PCB Supplier




