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Processing Guide
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Theprocessingguidelinescontainedinthisdocumentweredevelopedthroughin-housetestingandfieldexperience.
However, they should be consideredtobe starting pointsthatwill require furtheradjustment.Read the following
review of processes for applicability to your particular Printed Wiring Board (PWB) fabrication environment.

Remember that the suggestions contained herein can not account for all possible board designs or processing
environments.Additionaladjustmentsbythefabricatorwillbenecessary.lsolacanandwillassistwiththisprocess,
but the fabricator, not Isola, is ultimately responsible for their process and the end results. Fabricators should
verify that PWBs made using these suggestions meet all applicable quality and performance requirements.

Part 1: Prepreg Storage and Handling

IsolaGroup’sIS550Hisahalogen-free product.The prepreg
bonding sheets for use in multilayer printed circuit board
applicationsaremanufacturedtospecificationsthatinclude
physicalandelectricalpropertiesandprocessingcharacteristics
relativetothelaminatingapplication.Handlingandstoragefactors
haveanimportantinfluenceonthedesiredperformanceofthe
prepreg.Someparametersareaffectedbytheenvironment
inwhich prepregsarestored.Theycanalsodeteriorateover
extended periods of storage. The prepreg received by the
customerisaglassfabricthathasbeenimpregnatedwitha
statedquantityoflowvolatile, partiallypolymerizedresin.The
resinistack-freebutsomewhatbrittle.Manylaminationproblems
arisefromresinlossoffthefabricduetoimproperhandling.
Thefabricusedisbasedontheorderandsuppliestherequired
thickness.Inmostcasestheamountofresincarriedbythefabric
increases as the fabric thickness decreases.

Handling Suggestions

Handle all prepreg using clean gloves. Use sharp, precision
equipmentwhencuttingorpanelingprepreg.Treatallprepreg
asbeingveryfragile.Useextremecarewhenhandlingveryhigh
resin content prepreg (glass fabrics 1080 and finer).

Storage Suggestions

Uponreceipt,allprepregshouldbeimmediatelymovedfromthe
receivingareatoacontrolledenvironment.Allprepregshould
be used as soon as possible using a First-In-First-Out (FIFO)
inventorymanagementsystem.lfnothandledproperly,IS550H
prepregwillabsorbmoisture,whichwillleadtodepressedTg’s
and cure and affect flow in the press. If extended storage is
required,separatefacilitiesshouldbereservedwithappropriate
environmentalcontrol.Prepregpropertieswillbemaintainedfor
6monthswhenstoredat5°C(41°F)or3monthswhenstoredat
23°C (73°F) and below 50% relative humidity.

Prepreg packages should be allowed to equilibrate to
layuproomconditionsbeforeopeningtopreventmoisture
condensation on the prepreg.

Stabilization time will depend on storage temperature. In
caseswherestoragetemperatureissignificantlybelowroom
temperature keepprepreginpackageorplasticwrappingduring
stabilizationperiodtopreventmoisturecondensation.Once
theoriginalpackagingisopened,theprepregshouldbeused
immediately.Remainingprepregshouldberesealedintheoriginal
packagingwithfreshdesiccant.Storageshouldbeintheabsence
ofcatalyticenvironmentssuchashighradiationlevelsorintense
ultraviolet light.

PrepregsaresoldtolPC-4101Cspecifications.Afterdeliveryto
thecustomer,retestingservicesareavailable butpassingretest
resultsdonotconstituteare-certification.Prepregswillbetested
attheoriginalmanufacturingsiteoratanotherappropriatesiteto
be determined by Technical Service.

Part 2: Innerlayer Preparation

Isola Group'sIS550H laminatesare fully cured and ready for
processing. It has been the experience of most fabricators
thatstressreliefbakecyclesarenoteffectiveinreducingany
movement of high performancelaminates suchasIS550H.
Therefore,itissuggestedthatthemovementofunbakedlaminate
becharacterizedandtheappropriateartworkcompensation
factors are used.

Dimensional Stability

Thenetdimensionalmovementoflaminateaftertheetch,oxide
andlaminationprocessesistypicallyshrinkage.Thisshrinkage
isduetotherelaxationofstressesthatwereinducedwhenthe
laminatewaspressedaswellasshrinkagecontributionfromthe
resinsystem.Mostofthemovementwillbeobservedinthegrain
direction of the laminate.

Therearesituationsthathavebeenknowntoaltertheproportion
ofshrinkageingrainversusfilldirectioninsomeboardshops.
Theseincludeautoclavepressingandcross-plyinglaminate
graindirectiontothatofprepreg.Whilebothofthesepractices
havetheiradvantages,materialmovementmustbeuniquely
characterized.




Table 1 (forreference)illustratesthe suggestedapproachto
characterizinglaminatemovementandprovidesapproximate
artworkcompensationfactorsforlS550HIaminatewhenusinga
hydraulic press.

Table 1: Initial Artwork Compensation Factors

Thchisneess ‘ Configuration Direction ‘ Comp (in/in)
<0.005K Signal/Signal | Warp (grain) | 0.0007-0.0009
" " Fill 0.0001-0.0003
! Signal/Ground | Warp (grain) | 0.0005-0.0007
" " Fill 0.0001-0.0003
! Ground/Ground | Warp (grain) |  0.0002-0.0004
" " Fill 0.0000-0.0002
0.006-0.009¥ | Signal/Signal | Warp (grain) | 0.0005-0.0007
" " Fill 0.0001-0.0003
! Signal/Ground | Warp (grain) |  0.0003-0.0005
" " Fill 0.0000-0.0002
! Ground/Ground | Warp (grain) |  0.0000-0.0002
" " Fill 0.0000-0.0002
0.010-0.014¥ | Signal/Signal | Warp (grain) | 0.0002-0.0004
" " Fill 0.0000-0.0002
! Signal/Ground | Warp (grain) |  0.0001-0.0003
" " Fill 0.0000-0.0002
! Ground/Ground | Warp (grain) |  0.0000-0.0002
" " Fill 0.0000-0.0002

Thistableassumesthatlaminateandprepreggraindirectionsare
orientedalongthesamedimension.Eachshopmustcharacterize
materialbehaviorgiventheirparticularlaminationcycles,border
designsandgrainorientationoflaminatetoprepreg.ltisalso
suggestedthatspecificlaminateconstructionsbespecifiedand
adheredtosothatdimensionalvariationsduetochangesin
construction are avoided.

Table 1 assumes that signal layers are either halfor 1 ounce
copper and ground layers are either 1 or 2 ounce copper.

Imaging and Etching

IS550HIaminatesareimagedusingstandardaqueousdryfilms
andarecompatiblewithbothcupricchlorideandammoniacal
etchants.
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Bond Enhancement

Bothreducedoxidesandoxidealternativechemistrieshavebeen
usedsuccessfullyinfabricatinglS550Hmultilayerboardstodate.
Usersshouldmakesuretheoxideoroxidereplacementcoating
exhibits a consistent, uniformly dark color.

Ifreducedoxidesareused,consultthechemicalsupplierfor
postoxidebakingconsiderationsasexcessivebakingmaylead
tolower pinkring resistance. It is generally suggested that
post-oxidebakingbeperformedvertically,inracks.Suggestmild
bake of oxided innerlayers (30 minutes @ 80-100°C).

Forconveyorizedoxidereplacements,anefficientdryeratthe
endofaconveyorizedoxidereplacementlineshouldremoveall
moisturefromtheinnerlayersurface.However,dryingoflayers
for 30 minutes minimum @ 100°C or higher is considered
a“best practice”, especially for boards to be subjected to
“lead-free” processes. Drying in racks is preferred.

Peelstrengths may be slightly lower as compared to FR406
duetothehighermoduluspropertiesoftheresinsystem.The
use of DSTFoil™will typically increase thebond strength by
approximately1to1.5Ibsascomparedtonon-DSTFoilcopper
foil.

Ifimmersiontinadhesiontreatmentsareused,thefabricator
should testthe coating to verify adequate bond strengthis
developed with IS550H prepregs.
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Part 3: Lamination

Standard Lamination

IS550HisahigherviscositymaterialthanmostHalogenated
FR-4materials.Togetthebestresultsduringlamination,use
higherpressuresandhigherheatriseratesthanstandardFR-4
materials.(SeeTable2.)Theseoperatingparameterswillensure
goodfillandflowofthePWB.Thismaterialhasverylittleflash,
soedgetaperingisminimal,andgoodthicknessdistributionis
found.Ifyouareproducinghigherlayercounts(>20layers)oruse
2ozorheaviercopper,theneedtofollowtheguidelinesismore
important.Theseprocessingparametershaveperformedwellup
on very difficult product designs.

Sequential Lamination

Sub-assembliesmustbebakedpriortoperformingthesecondary
lamination.WaterwillinterferewiththecuringofthelS550Hresin
system.

Sub-assembliesrequiremuchlongerbaking, particularlywhen
storedinopenenvironment.Bakingtimesrangefrom3-24hours
at110-180°C(230-356°F).ConsultwithanlsolaTechnicalExpert
for recommendations.

RemovaloflS550Hflashshouldbeperformedbyroutingrather
than shearing to minimize crazing along the panel edges.
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Table 2: 1IS550H General Lamination Parameters

Vacuum Time 20 minutes (no pressure, product on risers)

Curing

Temperature 190-200°C (375-390°F)

200°C-75 min
190°C- 100 min
190°C recommended for sequential lamination

Curing Time

100-170°C (210-340°F)
Maintain heat ramp in this temperature range.

Resin Flow
Window

Heat Ramp 2.5-5°C/min (4.5-9.0°F/min)

e 350-450 PS|

Select based on filling requirements

Pressure
Application

Single Stage
Apply pressure after vacuum dwell time.

Dual Stage
100PSI(7.0Kg/cm2)aftervacuumdwelltime,switchto
high pressure < 85°C product temperature.

Pressure Drop After30minutesatcuretemperature,reducepressureto

50 PSI (3.5 Kg/cm2) in hot press (optional).

Cool Down Cool to 135-140°C (275-285°F) at 2.8°C/min (5.0°F/
min)with50PSI(3.5Kg/cm2)pressurepriortoremoving

or transferring the load.
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Part 4: Drill

General

IS550Hmaterialhashighthermalperformanceandstability.
Duetothishighthermalperformance thematerialtendstoform
freestandingchipsduringdrilling,andisnotlikelytocreatedrill
smear.Duetotheincreasedthermaldecompositiontemperature
oftheresinsystem,thedrilldebrisremainsasfreeparticlesand
will not impact the drill flute relief volumes.

Toassureeffectiveremovaloftheresindebrisduringdrilling,
undercutdrillgeometriesandhighhelixtoolsarerecommended.
Onhighlayercounttechnologiesandthickeroverallboard
thicknesses, peck drilling parameters may be necessary.
Suggestedparametersareoutlinedbelowfortypicalmultilayer
designs.

Cutting Speed and Chipload

TheparametersinTable3provideamoderateinitialstarting
pointfortypicalboarddesigns.Thickboardswithheavycopperor
specialcladdingsuchasinvarwillrequiremoreconservativedrill
parameters.

Stack Height and Hit Count

Stackheightsandhitcountswillvarywiththeconstructionand
overallthicknessoftheboardsbeingdrilled.Standard.060"thick
boardshavebeensuccessfullystacked3highforbitdiameters
downto13.5mils.Asageneralguideline,thesumoftheboard
thicknessinamultilayerdrillstackshouldnotexceed200mils.
Maximumhitcountforasmalldrilldiameteris 1000.Fordrill
diametersof13.5milsandgreater,maximumhitcountis1500.

Part 5: Hole Wall Preparation

General

Gooddesmearandelectrolesscopperdepositionperformance
aremoreeasilyachievedwhenthedrilledholequalityisgood.
Thegenerationofsmooth,debrisfreeholewallsisinfluenced
by the degree of resin cure, drilling conditions and board
designconsiderations.Theeliminationof7628orsimilarheavy
glasses(wheneverpossible),coupledwithproperlyadjusteddrill
parametersonfullycuredboardshasbeenshowntoimprove
overalldrilledholequality.Thishelpsreducesmeargeneration,
whichimprovesdesmearperformanceandcanultimatelyhelpto
reduce copper wicking.

Factors which influence chemical desmear rates, and
therefore the suggestions in this document, include:
resintype,chemistrytype,bathdwelltimes,bathtemperatures,
chemicalconcentrationsineachbathandtheamountofsolution
transfer through the holes.

Factorswhichinfluencetheamountofsolutiontransferthrough
theholesinclude:holesize, panelthickness,workbarstroke
length, panel separationintherackand the use of solution
agitation,rackvibrationandrack’bumping“toremoveairbubbles
from the holes.

Chemical Desmear

Conventionalpermanganatedesmearsystemsareeffectivefor
removaloflS550Hresinfrominterconnectposts.Dwelltimes
andtemperaturestypicallyusedformosthighperformanceFR-4
materials should be satisfactory.

NMP is not compatible with IS550H. DO NOT use NMP
based swellers with IS550H.

Table 3: Suggested Drilling Parameters For Initial IS550H Setup

Spindle Surface Speed

Drill Size

Speed Per Minute

Chipload Retract

0.25 0.0098 120,000 94 309 1.57 62 0.013 0.52 15 600

0.30 0.0118 105,000 99 325 1.78 70 0.017 0.67 20 800

0.35 0.0138 94,000 103 339 1.98 78 0.021 0.83 20 800

0.40 0.0157 85,000 107 350 2.16 85 0.025 1.00 25 1000
0.50 0.0197 75,000 118 387 2.54 100 0.034 1.33 25 1000
0.63 0.0248 60,000 119 390 2.29 90 0.038 1.50 25 1000
0.75 0.0295 50,000 118 387 2.16 85 0.043 1.70 25 1000
0.90 0.0354 43,000 122 399 1.91 75 0.044 1.74 25 1000
1.00 0.0394 38,000 119 392 1.73 68 0.045 1.79 25 1000
1.27 0.0500 32,000 128 419 1.57 62 0.049 1.94 25 1000
1.50 0.0591 28,000 132 433 142 56 0.051 2.00 25 1000
2.00 0.0787 22,000 138 454 1.27 50 0.058 2.27 25 1000

Isola IS550H Processing Guide Page 4



Plasma Desmear

If available, plasma can be used with or without a single
permanganatepass(tobedeterminedbyeachfabricator).Plasma
processingtendstoimproveoverallholequality,particularly
inthickand/orhighaspectratioboards.Standardplasmagas
mixturesandcyclesaresatisfactory.Caremustbeexercised
to avoid excessive resin removal if both plasma and
permanganate are employed together.

3-Point Etchback

True3-point"etchback"exposestheinnerlayerpost’onallthree
sidesforsubsequentplatingprocesses.Thiswillrequireamore
robustapproachcomparedtosimpledesmear,whichisdesigned
only to remove resin smear from the vertical surface of the
innerlayer interconnect “posts”.

PlasmawillreadilyetchbackIS550Hresin.Standard plasma
gasmixturesandprocesscyclesdesignedforconventional FR-4
epoxyaresatisfactoryandaresuggestedforuseasinitialstarting
parametersforetchbackoflS550H.Thepracticeoffollowingthe
plasmaprocesswithachemicalprocessissuggestedratherthan
plasmaalonetoincreaseholewalltextureandremoveplasma
ash residues.

If plasma is not available, chemical etchback for 3-point
connectionscanusuallybeaccomplishedusingadouble-pass
throughthepermanganateline.Caremustbetakenwhenusing
adouble-passtominimizecopperwicking.Consultthechemical
supplier for suggested conditions.

NMP is not compatible with IS550H. DO NOT use NMP
based swellers with IS550H.

Secondary Drilling

Theuseofentryandbackermaterialmaybenecessaryduringthe
secondarydrillingoflargerholesizestoavoidcrazing/fracturing
attheholeperimeter.Additionally,sharperplungepointangle
geometriesmaybenecessarytoavoidcrazingaroundsecondary
drilled hole perimeters.
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Routing and Scoring

ModificationsofthefinalPWBroutfabricationprocessmaybe
necessary.Table4listsinitial startingparametersusing chip
breakerordiamond cuttool designs.Note that parameters
listed may require further adjustment.

Table 4: Suggested Routing Parameters for
Initial IS550H Setup

Spindle
Speed

Tool Diameter Spindle Travel Speed

0.0620 1.5748 45,000 20 0.508
0.0930 2.3622 35,000 40 1.016
0.1250 3.1750 25,000 50 1.270

Chip breaker or diamond cut tool designs recommended.

ForPWBdesignsrequiringscoredgeometries, thetestingof
variousTgsandresincontentmaterialshasdeterminedthat
adjustmentstotheprocesswillbenecessary.Asthemodulus
strengthofmaterialsincreases,themaximumresultantweb
thickness (dependent on the scored edge depth) must be
decreasedtoavoidexcessivefracturinguponbreakingawaythe
scored materials.

Individualboarddesigns/stack-upsmayrequireadjustmentof
scoredepthgeometries.Thinnerwebthicknessesaretypically
required.This is influenced by layer count, glass types and
retained copper in the design.

Thecustomershouldcontactthescoringequipmentand/or
bitsupplierforapplicationspecificsuggestionsforusewith
IS550Hmaterials.YourlsolaTechnical AccountManagermay
alsobeabletoprovidesomeinitialsuggestions,buttheseshould
bereviewedwiththescoringequipmentsupplierandvalidated
through testing by the individual PWB fabricator.
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Part 6: Packaging and Storage

IS550Hfinishedboardshavelowmoisturesensitivityandgood
shelflife.However,lsolarecommendsusingbestpracticesin
storageandpackaging,asnotedbelow,toreduceriskduring
lead-free assembly.

IS550Hboardsshouldbedrypriortopackagingtoensurethe
mostrobustlead-freeperformance.Forsomecomplex,high
reliabilitydesigns,bakingpriortosoldermaskapplicationcan
be implemented to ensure maximum floor lifein assembly
processing.Printedboardsmadeforhightemperatureassembly
fromIS550H,whichrequirealongshelflife, thebestprotection
isprovidedusingaMoistureBarrierBag(MBB)withaHumidity
Indicator Card (HIC) and adequate drying desiccant inside
theMBBtopreventmoistureabsorptionduringshipmentand
long-term storage.

UponopeningtheMBB,theboardsshouldbeprocessedwithin
168hourswhenmaximumshopfloorconditionsareat<30°C
(85°F)/60%RH.MBBbagsthatareopenedforinspectionshould
beresealedimmediatelytoprotecttheboardsfrommoisture
uptake.

Part 7: Health and Safety

Alwayshandlelaminatewithcare.Laminateedgesaretypically
sharpandcancausecutsandscratchesifnothandledproperly.
Handlingandmachiningofprepregandlaminatecancreatedust
(see IS550H Material Safety Data Sheet).

Appropriateventilationisnecessaryinmachining/punchingareas.
Theuseofprotectivemasksissuggestedtoavoidinhalingdust.
Gloves,apronsand/orsafetyglassesaresuggestedifindividuals
have frequent or prolonged skin or eye contact with dust.
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Part 8: Ordering Information

Contact your local sales representative or contact:
info@isola-group.com for further information.

Isola Group

6565 West Frye Road
Chandler, AZ 85226
Phone: 480-893-6527
Fax: 480-893-1409

Isola Asia Pacific (Hong Kong) Ltd.
12/F, Kin Sang Commercial Centre
49 King Yip Street, Kwun Tong,
Kowloon, Hong Kong

Phone: 852-2418-1318

Fax: 852-2418-1533

Isola GmbH

Isola Strasse 2

D-52348 Duren, Germany
Phone: 49-2421-8080
Fax: 49-2421-808164

The data contained in this document, while believed to be
accurate and based on both field testing and analytical
methods considered to be reliable, is for information
purposes only. Any sales of these products will be
governed by the terms and conditions of the agreement
under which they are sold.
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