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Onderwerpen

& Component pitch

& Verschillende Stack-ups

& Mogelijkheden drill-pairs

& Design rules HDI & VHDI

& Soldeermasker uitdaging bij fine pitch
a QPI R&D
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Component pitch

& Pitches van BGA,LGA,CSP =
> worden als maar kleiner ;-
> Packages worden kleiner @]

> Meer functionaliteit
» Meer i/o per mm?2

& 0.5 & 0.4 mm pitch BGA's zijn veel voorkomende
packages

& 0.35 mm komt eraan, trend zet door
& Keuze stack-up & design rules is essentieel
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Stack-ups

& VeeI verschillende keuzes in stack-up
& Juiste keuze is erg belangrljk bij start layout

ML - A(TYPE)

C-TYPE(2  SYACK VIA) D-TYPE(2  STACK WIA)
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Stack-ups

& Verkeerde keuzes
» Multi bond, multi plating, a-symmetrisch
» Erg lastig te produceren
» Lage yield, hoge kosten
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Stack-ups

& Goede keuzes
» Multi bond, single plating, symmetrisch
» Goede yield
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Stack-up

& Stack-up & design rules worden bepaald door
> i/o0 per component
» Pitch van component
» Component densiteit

» Impedantie vereiste
e Aantal impedantie en aantal p/g lagen

& Juiste keuze bepaald yield en dus prijs
& IPC 2226 bied een aantal standaard opties
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Type 1) Type 2) Type 3) Type 4) Type5) Type 6)
Standard Staggered Stepped Skipped Stacked On pad

S=standard
A=advanced
A

Microvia entry pad  [pm] 400 350
Al Microvia entry pad [um] 200 200
B Laser drill [um] 100 100 100 100 400 350 200 200 100 100 100 100
B1 Laser drill [Mm] 100 100
C Dielectric thickness [pm] 60-80 60-80 60-80 60-80 60-80 60-80 140 140 60-80 60-80 60-80 60-80
D Capture pad [um] 300 250 300 250 300 250 400 350 300 250 500 450
E Microvia pitch [um] 400 350
F Anti pad [pm] 400 350
G Buried hole [pm] 250 200
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Design rules(HDI)

Design-Rules for laser drilled HDI-PCBs

IP G

A Line width Cu thickness > 35um [um / mil] 100/ 4 75/ 3
B Spacing at Cu thickness > 35um [um / mil] 125/ 5 100/ 4
C Spacing pad to line inner layer [um / mil] 100/ 4 75/ 3
D Line width innerlayer Cu > 35um [um / mil] 100/ 4 75/ 3
E Laser drill size, outer Layer [um / mil] 125/ 5 100/ 4
F Landing pad size, inner layer [um / mil] 330/ 13 250/ 10
G Diameter capture pad, outer layer [um / mil] 330/ 13 250/ 10
H Diameter through hole [um / mil] 230/9 125/5
I Diameter pad through hole [um / mil] 330/ 13 230/9
] Diameter burried hole pad [um / mil] 330/ 13 230/ 9
K Base copper outer layer [um / mil] 18 /0.7 12 /0.03
L Dielectric thickness [um / mil] 60-80/ 2.4-3 60-80/ 2.4-3
M

Microvia pitch [um / mil] 500/ 20 350/ 14
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Design rules(HDI)

& Pitches <0.5
& Stacked via’s 75-100p Cu filled
& Geen “hightech” design rules nodig
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Design rules(HDI)

& Elke rij wordt op een afzonderlijk laag ge-rout
> Rij 1 op laag 1, rij 2 op laag 2 etc.
Rij Laag

1 2 3 4 2 3 2.
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Design rules(HDI)

& Bij full array BGA(10x10) gebruikt men “Any
layer” technologie

H =

8 lagen
} 1 [ 3 pers cycli
7 boorgangen
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Soldeermasker(HDI) NSMD, SMD

& Pitches <0.3 mm
» SM registratie erg kritisch(10-15p)
» SM opening erg kritisch(80-90u) met SMD
» SM dam (min. 75u) met NSMD

& LDI soldeermasker, dunne laag ~10-15p

NSMD SMD

WWW.gpigroup.com o—\

13
3-11-2016

© Q.P.I. GROUP



http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKGR1Lftm8gCFYxaFAodgR0IGA&url=http://blog.screamingcircuits.com/2009/04/04mm-pitch-bga-pads.html&psig=AFQjCNGiWUDPiVnPcNrDjkXeGq5oWxAfhQ&ust=1443602724164319

Total Care - Ontzorging - Rundum-Versorgung — Kompleksowa obstuga
A FineLine Global Company FINelINc

Soldeermasker(HDI) NSMD, SMD

A SM “UnderCUt" Min.<75p SM dan;l

<>
Min. Cu gap 50p

Min. 75y SM dam
«~—>

Min. Cu gap 125p
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Soldeermasker(HDI) NSMD, SMD

NSMD

GO
OO
OO

- Cu pad 80-100p -

- SM registratie en SM -
opening kritisch

- Dam min. 75pu

NSMD SMD

(Voorkeur)

Cu pad 80-100p Cu pad 100-120p
SM registratie SM registratie en
kritisch SM opening
kritisch 80-90u
- Dam min. 75pu
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QPI R&D (VHDI)

& 0.15-0.2 mm pitch(Ultra-fine) No Annular ring

& “Landless hole” technologie
» Cu gevulde laser via’s
» Geen sporen aan de buitenzijdes
> Geen SM rondom BGA Laser drilled@75-150p Cu filled
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QPI R&D (VHDI)

& 0.15-0.2 mm pitch eerste resultaten

A FineLine Global Company FINelINc
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QPI R&D (VHDI)

Cu Pad
size
Cu

Pad2Pad

SM
clearanc
e

Stacked
via
Landless
Laser via

140u

60u

100p

Yes

140y

& 0.15-0.2 mm pitch design rules(voorlopig)

BGA

130u 120u 110p
60u 60u 60u
95u 90u 85u
Yes Yes Yes
130y 120y 110y

105u 95u
55u 55u
80p 75u
Yes Yes
105p 95u
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QPI R&D (VHDI)

& Pitches <0.15 mm
& PCB technologie gelimiteerd
» Subtractieve technologie
e Etsen Cu
» Laser boren
» LDI belichting
a Lithography technologie in PCB fabriek
» Dunne film technologie

» Additieve technologie
e Sputteren

S
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QPI R&D (VHDI)

& Ultra-Thin-Chip-Package (UTCP) IMEC/Ugent
» Next generation

SILICON DIE

cm.lwdded microcontroller device radio chip
7 F - (with SMD comp on top and L antenna

3. EMBEDDED UTCP
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QPI R&D (VHDI)

& UTCP wordt aangeleverd

& VVerwerken van UTCP in een PCB dmv standaard

PCB processen en machines

Fanned-Out Copper bump up to
connections 10um

~ 35um

| |
T 3

Polyimide materials for
encapsulation
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QPI R&D (VHDI)
UTCP verperst in flex of rigid PCB

AP8525 uTCcP

— UTCP

LF0100 —7
adhesive
N

Cu

Standard PCB module
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Dank u wel voor uw
aandacht!
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