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PCB technologies that become
available

By: Boy van Veghel
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Subjects

& Development of stretchable PCB
& Ultra fine pitch BGA

& Heavy copper PCB

& High speed PCB materials

& ALOX PCB

& Extreme large PCB
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Development of stretchable PCB

& Technology evolves Elitac
& Process more mature o
» Proto type ] g
» No volume yet .
& Markets
> Medical Mission navigation belt
» Defense
> Wearables
» Gaming

finger work”
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Development of stretchable PCB

& PU as base material and cover-layer
» Melting temperature PU 170°C

» Bond copper clad in house
e Isola prepared to deliver copper clad in high volume

& New materials with different melting points

» More control when pressing cover-layer
Cover

PU low melting point of 170C, 50u
Cu
Base PU high melting point of 190C, 100p
) ) Cu
PU low melting point of 170C, 50p
Cover
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Development of stretchable PCB

& Conventional soldering not possible
» Low temp. Soldering(SnBi)135°C
» Electrical glueing
» ACF bonding

e Conducts in Z-axis
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Development of stretchahle PCB

& Soldering technique(Pb-free)
» Pre-solder standard PCBA
» Manually point welt to str
> Strain-relief@transition

Standard PCBA

Stretchable PCB
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Development of stretchable PCB
& Examples
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Ultra fine pitch BGA

& <0.5 mm

& Stacked via Cu or resin filled

& SMD or NSMD?

& No signhal routing between pads

& Any layer technology
» Max. level 11, 12 layers

" ™~ . . -
‘ GEHEN el Il Nl s ps e |

NSMD SMD
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Ultra fine pitch BGA
BGAarray | 5x5 | 7x7 | 9x9 | 10x10_

Level of stacked via 2 5

W
AN

& Fan-out of tracks on different layer per row
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Ultra fine pitch BGA
BGA Pitch | 400y | 350p | 300p | 240p _

Cu Pad size 275u 200u 180u 140p

Cu Pad2Pad 125p 150p 100u 100u

SM clearance 325u(NSMD) 150u(SMD) 130p(SMD) 90u(SMD)

Stacked via Yes Yes Yes Yes

Laser via 100p 100p 90u 80u
NSMD
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Heavy copper PCB

& 400 p Cu for high power and high voltage

& Etching challenge
» Under cut T A

& Infilling of cavities fv |
& Choice of technology & _
& Design rules
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Heavy copper PCB

& 400 Cu needs big etch compensation
» ~1251 per side
a Filling all cavaties without air bubbles
> Pre-fill Resin no air bubbles

0
O O
© o

EEch compensatign 125p
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Heavy copper PCB

& Technology
» Straight through etching |
» Differential etching
» Mechical rout
» Combination of......

& Depending on type of design
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Heavy copper PCB

& Design rules

N
VW

| [peserpien [ oimension | Toterance _

“ Thickness Cu 400y +/- 25u
n Min. gap as designed 450p n/a

Min. track as designed 450u n/a

“ Etch compensation C+250u +/- 50p

Min. gap after etching B-250u +/- 50p
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High speed PCB
Rigid
Flex
& Flex-rigid
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High speed PCB

& Rigid materials with low Df and low Dk

IIEE_E-E_E-

Improved Fr-4 <5Ghz ~4 ~0.015 ITEQ180
PCL370HR
VT-47
Multi-functional epoxy 5-10Ghz ~3.4-3.7 ~0.0075- FR408HR
0.009 N4000-13SI
: Megtron 4
High speed, low loss 10-20Ghz ~3.3-3.7 ~0.004- Ro4350
0.006 N4800-20SI
) Megtron 6
I-Tera
RF materials(PTFE) >20Ghz <3 <0.002 Arlon
Rogers
Taconic
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High speed PCB

& Flex materials with low Df and low Dk

Material _|Speed Dk ___|Df __|Eg.

PI flex <5Ghz ~3.4 ~(0.003  Du-pont
AP, Thinflex
Polymer flex >5Ghz ~2.7 ~(0.001- Ro03850

0.002 Du-pont
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High speed PCB

FR408HR
N4800-20SI
Megtron6
RO4350
I-Tera
RO3850

& Material availability

mm

Yes
Yes
Yes
Yes
Yes

1-2 weeks
1-2 weeks
2-3 weeks
1 week

1-2 weeks
2-3 weeks
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High speed PCB

& New high speed materials in development

» Equal to PTFE
e Very low loss(0.0017)
e Low Dk (<3)

> >80Ghz

& Reliabillity testing
» HATS
> IST
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ALOX

& Latest technology for heat-management
> ALOX (Al:03)

& Current sulotions
» Thermal vias
» Thick copper
> MCPCB
> CIC
» IMS
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ALOX

& Partial aluminium oxide
> Al20O3 acts as an isolator

Aluminium Aluminium Oxid Al,O; . Kupfer
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ALOX
& DS throughole ALOX technology

B Auminium [ Aluminium oxid AL0, [l Kupfer
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ALOX

echanica properties _______[unit | Value _
Thermal conductivity W/m*K 12-20
Thermal conductivity of Aluminium W/m*K 240
Operating temperature °C <350
Coefficient of thermal expansion(CTE) Ppm/°C 8-12
Youngs modulus GPa 130
Flexural strength Gpa 60,000
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ALOX
Eicctrical properties ______unit__|Value
Breakdown voltage V/mill <500
Permittivity 1Khz/1Mhz Dk 3.9/7
Loss tangent 1Khz/1Mhz Df 0.017/0.069
Surface resistivity Ohm 2x1011
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ALOX
Do e i ae
Dimensions 350x400
Dielectric thickness M 70-90
Aluminium base mm 1.5
Copper thickness M 35-400
Max. No. of Layers 2
Min. track/gap M 250/300
Min. holes size v 600u
Finish Immersion Ag, ENIG,

LF H.A.L.
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Extreme large PCB

4 PI Flex
» >10 Meter
4 Rigid Fr-4
> >2,4 Meter
a Flex-rigid
» >1 Meter
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Extreme large PCB

& PI Flex 1 or 2 layer NPTH
» <10 Meter

& PI Flex multi layer PTH
» 2.5 Meter by 590 mm
» Max. 6 layers
» Smallest holes 0.3 mm
» Min. track/gap 100p
> Finish
e OSP
e Immersion Ag
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Extreme large PCB

a Rigid 1 layer
» 2,8 Meter x 590 mm

& Rigid 2 layer PTH
> 2,4 Meter x 590 mm _
» Smallest holes 0.3 mm B
» Min. track/gap 100p
> Finish
e OSP
e Immersion Ag
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Extreme large PCB

& Flex-rigid
> Max. 28 layer
» 1.15 Meter x 560mm
» Smallest holes 0.2 mm
» Min. track/gap 100p
> Finish
e OSP
e Immersion Ag
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Thank you for your attention
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