Fabrication Guidelines

Microwave Materials

Arlon DiClad, GuClad, IsoClad and AD Series Laminates

Arlon’s PTFE laminates are fiberglass/PTFE resin composites used as printed circuit substrates.
These materials are used in high frequency applications where low loss and controlled dielectric constant are
required, such as filters, couplers, low noise amplifiers, power dividers, and combiners. Using precise control of
the resin to glass ratio, Arlon is able to offer a range of materials from the lowest dielectric constant and dissipation
factor to more highly reinforced laminate having better dimensional stability.

PTFE materials used in stripline or microstrip applications can be processed using conventional PTFE
board fabrication processes and techniques. These materials can be processed using conventional process
parameters with few in-line modifications.

Processing Guidelines for DiClad, CuClad, Isoclad and AD Series Materials

Storage:

Dimensional

Stability:

Drilling:

Deburring:

Store the material flat in a cool dry area away from direct sunlight, avoiding copper
oxidation and material contamination.

Stripline or Buried Microstrip bonding can be accomplished using Arlon's 6700 or 6250
bonding films, or FR-4 prepregs. Copper oxide treatments can be used when
bonding with FR-4 prepregs. It is best to bond directly after copper etching. Adhesion to
the laminate surface can be improved with sodium or plasma etch prior to bonding.
Adhesion to the copper surface can be improved with a micro-etch prior to bonding.
Contact Arlon for process parameters for use with 6700 or 6250 bonding films.

Dimensional stability of the laminate depends on dielectric thickness, resin to
glass ratio, copper foil thickness, and the percent of retained copper specific to each
product design. Designs having significant ground planes will have improved
dimensional stability. The stability may be improved by using solid copper fill and
borders, minimizing mechanical scrubbing, or baking for 1 hour at 300°-310°F
(150°-155°C) and cooling slowly, prior to establishing a pattern for registration.

Drill PTFE materials using highly polished carbide tools. It is not recommended to use
repointed tools. Panels can be drilled in stacks based on total thickness. The use of rigid
entry (.020"-.030") and exit (.060"-.093") material is recommended. The following feeds
and speeds are recommended as a beginning point to develop specific process parameters.

Chip load: 0.002-0.003 inch/revolution

Surface speed: 400-450 surface feet/minute

Retract rate: 500-600 inch/minute

Tool life: 500-1000 hits (depending on stack height)

Optimization in drilling will eliminate the need for aggressive deburring. If deburring is
necessary, properly support the back side of the panel and apply light circular motion with
wet 600 grit sandpaper. Use a high pressure spray to remove loose debris in the holes. Do
not mechanically deburr.
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PTFE Fabrication Guldelines (continued)

Through Hole
Preparation:

Surface Prep:

Copper Plating:
Etching:

Reslst Strip:
Soldermask:

Solder Levaling:

Electroless Gold:

Routing:

Hels wall resin actvaton 1= necessary to srewrs coverags with slsotrolass copper deposition. Thas
can be done with plastaa or sodiurn etelants. The following 1= a typieal plasma oyels for
PTFE materials:

Skep Gas M e TmeP ower
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Makerial tarp
Surace Etch o0t Hal2os Mo or 20 minutes
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Heold time after plastoa 1= hroated  The plasmoa pmcsss should be repeated if hold firne axtends
beyond 12 bowrs. Foraddinoral informetion on plasme procass for FTFE riat www arlon-roed coro.

Cororoeriaally arailabls sodnmrn stchants are coranonly wsed. Corgact the following supplisrs o
obtain the pocesang mudelhines for their products:

Acton Technolowpes, Inc. Product Flsoroekch® FPhone: 717 £854-0612
Matheson Gas Froducks Product Poly-Ekch®and Poly £ich W* Phone: 97 8 -253-7700
Wl. Gue & Associalkes Product Teka-ekch®and TelraPrep® Phone: 800 -244- 2544

Bake for 90 marmtes at 110°0 after sodnma etch.  Stardard chermeal cleamang techroques am
moonrnstdad. It i1z not recomrnendsd to mechanically serab FTFE materials, dus to the
dirnersional clange that may ocear when force 1= applisd to the surfacs of the copper.

Corvertoral slsctrolass or direct plats techrologies and slectmlytic copper chenistries may be
e,

Corvertioral arroordacal or euprie etchards may be wsed to mmoows unwanted copper. Finss
thoroughly with warro water after processing .

Corwertonal resist stoppers may be usad to remove uresanted resist.

For SMOBC parts it 1= recomnmoended that soldesmoask coatne wke place within 12 hours after

copper stohing for best adbesion, To imoprove soldermask adhesion, sodium or plastoa stoh will
prepars the larinats sirface, and a mocro-stoh will preapars the copper sirfacs.  If moumred, baks
FIFE rmatenals for one hour at 225°-250°F (110°-120°C70 to remove resdml mocisturs
befors soldarmnask processing.

Bakes PTFE matznals for one to two hours at 225%-250°F (110°-1200C) pnor to solder leveling.
It iz meoromoendsd that boards be rmeked to snsms proper adr circulaton aronmd the parts 1o fully
dizmpats ary msidual mcisture. Be awars that some FTFE larninates have hogh z-amis expansion
HAL may result in tare] cracks. Flate 2 real modndrooira in thin laroinates requnne HAL.

It iz iroportant to araploy adsmquats mreing procedums, according to the chernieal vendor procesang
mudelines, to arere mhable poeess vislds for chernacal plating.

It 1= recoraroended to use conmercially availabls teo-fluts, slow spiml, micro-grain carbide, upeat
erdraalls. Support the PTFE product with omd sntry and back-up matenials. It 1= important for the
e prssur foot 1o axert sufficlent clamoping prssurs 1o the moatedal stack

Typical rout paranetars foran 0.062" camting tool ars:
Spindls Speed: 153000 rpro Table Feed Bate: 15 inchesfoodronts
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