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Introduction: Ultra-Fine Circuitry

 Miniaturization

Why Ultra-Fine?
* Light weight

e s ~ f  Better high-speed signal
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Tighter Pitch, Thinner Line/Spacing, Smaller Via



Flexible Circuitry
Adhesion in FPC
® Surface roughness: Ra <100 nm
® Initial adhesion: 2550 gf/cm
® Baking test: after 7-day @ 150 °C, > 350 gf/cm

Polyimide (PI)
® Thin
® Flexible

® Light weight

® Good dielectrics
properties

® Excellent chemical &
thermal stability
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Introduction: Semi-Additive Process (SAP)

Lamination & Laser Via Formation ~—> DryFilmPatterning Addltlve VS SUbtraCtive

l -—’ l -—! * Pattern plating on dielectric top

e Etching on Cu for Pattern

Adhesion Promotion & Via Cleaning Electrolytic Copper Plating

Semi-Additive vs. Full-Additive

Dry Film Stripping & Flash Etching _ i
: * Cu thickness= E-less + E-lytic

-_’ e Cu thickness= E-less only

Electroless Copper Plating
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SAP-FLEX for Ultra-Fine FPC

Surface
Treatment
Et_C_h Activation
Conditioner
Activator Electroless
Accelerator NI
Electroless
Cu

Electrolytic
Cu
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SAP-FLEX: 4 Pl Substrates

PI-A PI-B PI-C PI-D
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Surface SAP-FLEX Surface Pretreatment

Treatment

Etch
Conditioner
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SAP-FLEX: Plating

Electroless Ni Electroless Cu
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SAP-FLEX: PI-PIating Adhesion
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SAP-FLEX:

Initial Adhesion,
=550 gf/cm (3.08 Ib/in)

Load/width, Ib/in

Load/width, Ib/in
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SAP-FLEX:
7-Day Baked Adhesion, =350 gf/cm (1.96 Ib/in)
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SAP-FLEX: Adhesion Promoter, SAP-FLEX Conditioner
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SAP-FLEX: Process Capability

Initial Peel

Process Capability Report for Initial Peel Strength on PI-A

LSL
T

Process Data

LSL 550 |
Sample Mean  942.222 ] [E— Within
Sample N 18 !

StDev(Overall) 87.6863
83.7505

StDev(Within)

i —— OQverall Py

Overall Capability
Pp *
PPL 149
Ppk 149

Potential (Within) Capability
Cp *
CPL 1.56
Cpk 1.56

600 700 800 900 1000 1100

Observed  Expected Overall  Expected Within

PPM < LSL 0.00 3.86 141
PPM Total 0.00 3.86 141

Performance

7-Day Peel

Process Capability Report for 7-day Peel Strength on PI-A

LSL

Process Data : — Qverall
LSL 350 | Within
Sample Mean  605.444 3
Sample N 18

StDev(Overall) 62.9278
StDev(Within) 10.2733

Overall Capability
Pp *
PPL 1.35
Ppk 1.35

Potential (Within) Capability
Cp *
CPL 8.29
Cpk 8.29

375 450 525

Performance
Expected Overall  Expected Within

Observed

PPM < LSL 0.00
PPM > USL *

24.61 0.00
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SAP-FLEX for Ultra-Fine Flexible Circuitry

Ultra smooth PI-Plating Interface
Excellent Chemical Bonding
Excellent on Different Pl Substrates

Applies to Rigid and Flexible circuitry
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Thank you!




