Polymer Thick Film Flex Circuits for
Membrane Switch Panels

For more information, contact your local Parlex
representative at flexcircuits@parlex.com
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Scope of the presentation

U General introduction
U PTF Fabrication Technology
A Substrate material
A Fabrication process & construction
A Specifications
A Manufacturing capabilities
U Advantages
U Samples switch types/connectors

U Overview ofParlexmanufacturing capability
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General Introduction Parlex

U Desigrcentresin UK and USA

U Global manufacturing.

U New material research and development centre
U Leading edge product designs.

U Vertical integration/value add assemblies

U > 50 million components annually

mARLEX
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Parlex Overview

U Global Production U Commercial & Proprietary
Capabillities: Materials:
A Circuit Design (PTF /FPC/ A Ag and AgAgCinks
FFC) A Carbon ink
A High Volume Printing A Dielectric inks
A Die-cut A Hydrogels
A SMT A Polysolde® Conductive Epo
A Value Added Operations A zAxis Conductive Adhesives
A Turnkey solutions A Encapsulants
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General Introduction Polymer Thick Film (PTF)

0

0

Generally polyester substrate

Additive process

High speed screen printing process
Multi-layer circuits

Dielectric materials as an insulating layer
Double sided circuits

Proprietary printed through hole technologies
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Polymer Thick Film: Overview

U Whatis PTF Circuitry ?

A A circuit made from printed or deposited
conductive epoxy inks and adhesives

U  Why use PTF circuitry ?

A Low cost substrate and materials
BINDER ELECTRICAL PATHWAY
A Fewer components in assembly OLER,
P
A Integrate circuit and interconnect o
Y
A Easy integration into suassemblies E
R
A Able to provide curved assembly ]
I
A Reliable for long life applications v
U Polymer Inks
A Silver and carbon Inks
A Dielectrics
A Conductive adhesives
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Fabrication TechnologySubstrate

U  Substrates material and comparison

A{GFYRFNR t9¢ F2N) OANDdzZA G&a> ¢ NI yaf

ondénTpYYL ndnnne ondmnnYYUOL nodnnpé

Al @FAtTLFoOES t9¢Y nonnué ondapnYYO I
include Polvcarbonate (for araphics). PEN. Polvimide.

Substrate Common Names Advantages Disadvantages

PET Polyester Low cost Low temp
Availability processing

PEN CostmbetweenPET&PlH|ghercostPET
Higher temp than PET Not widely used

P|Po|y|m|deKaptonH|ghtempprocess|ng H|ghcost
| (DuPont TM) Standard Cu/Flex substrate

RigidPCB | FR4,G10  Lower cost than PI - ~ Highercostthan
Industry standard PET

- Versatility . Not flexible
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Fabrication TechnologyConductive Inks

Silver inks (either commercially available or formulatetiause)
Carbon inks (commercially available)
Screen printed, thermally cured
Optimized for a variety of applications
A High hardnesgapprox 2H Typical for standard Ag ink)

A High conductivity:
w Standard Ag ink: 205mOhms/sq
w High conductivity antenna Ag ink:1®mOhms/sq
w Ag/AgCl medical electrode ink: -BBmOhms/sq
w Carbon ink: High resistance: <150

A High speed printing and curing

cC:. C. C. C.
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Fabrication TechnologyDielectric Inks

U Dielectric inks (either commercially available or formulated
In-house)
U Screen printed, UV & thermally cured
U Optimized for a variety of applications
A Hydrophobic: moisture barrier
A Mechanical protection
A Dielectric strength: 1000VD@.0254 millimetres

« @ JOHNSON
ARLEX & ELECTRIC

www.parlex.com

A Johnson Electric Company

" Innovating motion



Fabrication Technology: Printing/Component Attach Medi

Conductors comparison

Ink Type | Description/Applications

Conductive S__tand_ard silverink i Hard ink for standard apps S

Ink F_!'_QD_EP”‘“!EF_'}_'_'W S'_'}:'?_r__'ﬂk _.|.High conductivity ink for a’l‘f‘_!‘_!la e
| Silver/silver Chloride ink | Medical Electrodeink
i Carbon ink ngh re5|stance no mlgrat|on cover

Dielectric Standard dielectric Fle;-uble moisture reS|stant UV cure dielectric |

Ink suitable for use as a printed spacer, cover-coat,

: and as |n5u|at|on between conduetwe Iayere

Flame retardant dielectric While dielectric for refleehwty and flame

retardanc:y used for automotlve

Component Pely s;r::alderE Isotropic adheswe attachmg Ieaded compenents
and circuit junction encapsulated. Junction resistance <
attach inks | 30mohm, typical shear strength on chip

: components > 5 Ibs

Z axis attach Anisotropic adheswe attachlng Fllp Chlp and
H bonding circuit to circuit. Ability to bond tails after
| circuit processing to save costs.

E JOHNSON
ARLEX ELECTRIC

www.parlex.com

A Johnson Electric Company innovating motion



Fabrication Technology:

Trace Materials

Ink materials comparison

Conductor

Process

Advantages

Disadvantages

Copper

PTF_S”Ver

PTF-Carbon =

Copper

Copper

Etched

(subtractive)

Additive |

Additive | |

Laminated |

‘Additive

Conductivity
Trace routing density
Accepted technolclgyr

Low cost / green process

Oxides are conductive

: Mcst ccnductlve PTF

LDW cest f green process

: Good for interconnect points
¢ (lubricity, Ag migration protection)

"Lcwer cost than Ag mks

Cond uctmty
Lower cost than etchlng

Conductlwty
Lower cost than etching

Expensive processing
Oxidation

Trace resistance vs. Cu

Silver migration
H|gher cest than C inks

Very hlgh trace resmtancem

Limited routing flexibility

PET tem limitations

| Higher cost than PTF

Developmental
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Fabrication Technology : Component Attach

U Isotropic Conductive AdhesivePolysolder®
A Conducts in all axes
A Silver filled epoxy, Leddee
A Thermally Cured
A NonReworkable
Al 2YLRYySyGa (2 ncno aial S 2NJ noHf

Metal
/

Metal Oxide
Poly Sclder®

PF200
Encapsulant

Substrate Conductive Trace

Metal Oxide
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Fabrication technology : Circuit Attach

U Z-axis adhesive: anisotropic Conductive Adhesive (ACA)
A a.k.a. ACA,ACPAXis: conducts in one axis only
A Filler loaded into adhesive matrix
A Stencil printed or dispensed
A Cured with Thermal compression
A Thermoplastic and thermosetting options
A Used for attaching circuit tails

Circuit Substrate
ircuit Silver Trace

Tail Silver Tracgonductlve Spheres

Adhesive
Tail Substrate
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Fabrication Technology : Manufacturing Process

Process Picture Flow Equipment
PET substrate Shearing: Shearing/roller machine
L. e il
Print silver conductor W
m

Printing: Automatic sheet-fed cylinder presses

Print dielectric Manual-fed Flatbed Printer
7 Curing:  Thermal cure and UV cure

Print multilayer/cross-over

Silver through-hole @‘

g2 Stencil Printing: Manual and in-line
SMT resistors/LED, laminate Pick & Place: Flexible placement for large
Poly / Metal Domes, ZIF, Crimp @" format placement area and multiple package types
Connector... Thermal Cure:  Vertical and Horizontal

g Dispense & UV cure: Junction encapsulant

Robotic Test

Attach stiffener backer / Lamination: Manual clamshell vacuum press
overlay Cutting: Manual hydraulic die-cutter
Crimping: Install crimp contacts

Heat seal Bonders: Bond tails to circuit
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Fabrication TechnologyMembrane Switch Construction

U Tactile (metal domes)
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EXPLODED LAYER SIDE VIEW EXPLODED LAYER ISOMETRIC VIEW
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Fabrication TechnologyMembrane Switch Construction

U Tactile (poly domes)
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