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AGENDA We—

n Summary part 1

Stack-up options: How can HDI and Rigidflex be combined?
What are the possibilities for optimisation?

How can the costs be reduced?
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SUMMARY Ewi—oi‘é

Part 1 WURTH ELEKTRONIK

= The combination of HDI and rigid-flex makes optimal use of the advantages of both technologies. —
= The technology HDI uses Micro and Buried Vias to o D

— (ain space in the layout or / \
— Reduce the size of the overall system.

Miniaturisation

High reliability

= The technology Rigidflex creates additional space in the system by
— The elimination of connectors, connector footprints and Cable harnesses or
— The three-dimensional use of the housing space.

= The Aspect Ratio plays an important role in the selection of the via pad diameter.

= The different Filling types require the observance of the applicable
design rules in the Layout.

— Min. distances copper to copper
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HDI-RIGID.FLEX

Stack-up variants

RIGID.flex 1F-xRi
= Standard stack-up: 1 x MV
Special stack-up: BV & MV completely

Thin total thickness possible
— Min. 0.50mm +/-0.05mm

MV-Pad-@: min. 350um
BV-Pad-@: min. 450um

Legend:
MV: Micro Via PTH: Plated Through Hole

BV: Buried Via
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Rigidflex 1F-5Ri + HDI 2 - 2(4b) - 2

PCB Thickness : 1,03 mm +/- 10% Flex Thickness: 0,13 mm +/-0,05mm
Flex area Rigid area Flex area .
Thickness Thickness Sateiiel descoripfion Structure Vislypes
40
15
40 40 Plating
0| 50 | Poyma i
45 R4 TG 150 |
30 | i
65 FR4 TG 150" HF I
17 I
510 FR4 TG 150" HF 1 2
17
65 R4 TG 150" HF
30
90 FR4 TG 150" HF |
40 Pons |
15 |




HDI-RIGID.FLEX Ewiig

StaCk' u p va ri d ntS WURTH ELEKTRONIK

RIGID.flex 1F-xRi

Rigidflex 1F-5Ri + HDI 2 - 2(4b) - 2
DESlg n tl p: PCB Thickness : 1,03 mm +/- 10% Flex Thickness: 0,13 mm +/-0,05mm
= Thinner prepreg on bottom side e [ .
Thickness Thickness Satoriel description Structure Vistypss
» MV-Pad-@: min. 250um
40 —
40 40 ~Indl. Plating
50 50 Polyimide
45 FR4 TG 150" HF |
30 [
65 FR4 TG 150" HF I
5 -
510 FR4 TG 150° HF ‘
17
65 FR4 TG 150° HF I
30
e.g.1x1080  p—|y o0 | | v |
o e
15 |
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HDI-RIGID.FLEX

Stack-up variants

RIGID.flex 2F-xRi

= Standard stack-ups: 1 x MV

= No additional MV and BV possible
= MV-Pad-@: min. 300um

No connection between L2 and L5 possible!
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Rigidflex 2F-4Ri + HDI 1-4-1

PCB Thickness :

1,01 mm +/- 10%

Flex Thickness: 0,19

mm +/-0,05mm

Flex area
Thickness

Rigid area

Material description

40

15

40

40

ind. plating

50

50

Polyimide adhesiveless

17

17

Coverlay

FR4 TG150 HF

250

FR4 TG150 HF

17

125

FR4 TG150 HF

17

250

FR4 TG150 HF

17

65

FR4 TG150 HF

40

indl. plating

15

i

o

i

i i
i i
it




HDI-RIGID.FLEX Ewiig

StaCk' u p va ri d ntS WURTH ELEKTRONIK

RIGID.flex 2F-xRi

Rigidﬁbn\nﬂ:-mi + HDI 2-2(4b)-2

= Design tip:

Flex Thickness: \0,26 mm +/-0,05mm

» Special stack-up 1F+1F-xRi
> Top side MV-Pad-@: min. 350um

P Viatypes

> Bottom side MV-Pad-@: min. 250um
» BV-Pad-@: min. 450um

“ HF |
510 FR4 TG 150" HF
17

65 FR4 TG 150" HF |
7 -
65 FR4 TG 150° HF

0 [ e |

15 |
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HDI-RIGID.FLEX Ewiig

StaCk'Up va riantS WURTH ELEKTRONIK
Rigidfiex 3RI-2F 3R + HDI 24b2

RIGID.flex xRi-2F-xRi e e

= MV possible from six layers (2Ri-2F-2Ri) rs, | Tten | s oscripon i vy

= MV through nearly all layers L

= BV through flex plus adjacent rigid layers E : ;—

= Thin total thickness possible Z‘i e

= MV-Pad-@: min. 250um 1 e —

= BV-Pad-@: min. 450pm T —

Caution: 2;? i

MV between flex layers and adjacent layers not E : :—

possible! - e —

Verena Laukemann | 13.07.2021 8



SURVEY W=
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= Which via types do you use to unbundle BGAs?

- Only PTH

- PTH in combination with stacked MV und BV

- PTH in combination with staggered MV and BV

- PTH, MV and BV both stacked and staggered

el By n Ryp Bl iy
T "rmrmTouis
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HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI :Vii%
Reference design UFBGA 7X7X0.6 169L P 0,5mm W Nk

Initial situation and challenge:

= Customer request: uBGA full array, 13x13 on a highly complex Rigidflex
PCB

= Stack-up idea: 4Ri-2F-4Ri + HDI 3+4b+3
— |dea customer: stacked Microvias
—  Buried Via shifted to Microvias ﬁ

—  Objection WE: requires 2x copper filling:
Limits the layout spacing on L2/L3 and L8/L9

= Design parameter customer:
—  Microvia Pad 275um
—  Microvia-in-uBGA-Pad on top layer
_ Width / space: 75um / 75um ﬁ
— Impedance control not necessary
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HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI :wiig
Reference design UFBGA 7X7X0.6 169L P 0,5mm Wi e TRoRK

= Solution approach WE CBT Technichal project management: LA £

= Stack-up HDI-RIGID.flex 4Ri-2F-4Ri + HDI 3+4b+3
— Staggered instead of stacked Microvias

— No copper filling of Microvias necessary:
Finer layout spacing becomes possible

— Buried Via shifted to Microvias

= Special design rules only in the uBGA-area
— Microvia Pad smaller: 250um
— MBGA-Pad smaller: 240um
— Solder mask clearances 50um
— Microvia-in-pad
— Width / space: 70um / 90um (Layers with plating!)
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HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI
Reference design UFBGA 7X7X0.6 169L P 0,5mm
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more than you expect .

HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI :wii%
Reference design UFBGA 7X7X0.6 169L P 0,5mm ~ Wik erRoRK
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HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI :wiig
Reference design W-CSP138 5.9X4.6 P 0,4mm W Nk

Initial situation and challenge:

= Customer request: W-CSP, no Full Array 138 pins on a highly complex
Rigidflex PCB

= Stack-up idea: 4Ri-2F-4Ri + HDI 3+4b+3
— |dea customer: stacked Microvias

—  Buried Via shifted to Microvias ﬁ

—  Requires 2x copper filling:
limits the layout spacing on L2/L3 and L8/L9

= Design parameter customer:
—  Microvia Pad 275um
—  Microvia-in-uBGA-Pad on top layer
— Width / Space: 75um / 75um ﬁ
— Impedance control not necessary
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STRONG COMBINATIONS WITH HDI =
CSP138 5.9X4.6 P 0,4mm
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RIGID
Reference design W
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HDI-RIGID.FLEX: STRONG COMBINATIONS WITH HDI :wiig

Reference d@SIgﬂ W'CSP138 59X46 P 0,4mm WURTH ELEKTRONIK
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WURTH ELEKTRONIK

= For what reasons have you refrained from combining Starrflex with HDI so far?
— Costs
— Complexity — no experienve
— HDI was not necessary
— Other
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COST CONSIDERATION Ewii%

CO m pa ri Son WURTH ELEKTRONIK

Smaller overall ’ Higher packing

system density
Advantages -
of Rigidfiex Unouncing of
technology

Costs for
connectors
omitted

Ve
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COST CONSIDERATION

Application example

Customer requirement

Rigidflex with six Layers, of which two flex

Connection between L1 and L3

Total thickness: 0.60mm

ZIF-connector

> Re-Design necessary! Unfavourable are:
» Flex layers on inner layers
» Stacked MV and BV
» ZIF on inner layers
> Total thickness 0.90mm
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COST CONSIDERATION Ewii%

Application exam ple WURTH ELEKTRONIK

Solution approach WE CBT technical project management:

1. Stack-up:

— 1F+1F-4Ri + HDI 2-2-2

— Connection by MV and PTH
2. MV staggered

— No copper filling necessary

— Fine spacing possible
— Reduce PTH

3. ZIF-contacts on layer 1
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COST CONSIDERATION 2
RIGID.flex and HDI: Via typs _Hﬁﬂwmx

4 Single

200 %__ pressing

Double Triple
pressing pressing
2-4b-2

7)) e
2 2 - 4(6b) - 2 ”: ﬁﬂ
@) '
U ﬁ --—- ‘—|‘_| é - = _J_-_L:._.E ‘_'._I
2 - 4(6b) -2 i :j Ej E 12 staggered Microvias
1-6b-1 it =L ¢ - | i and mech. Buried Vias
2-4-2 —— _‘1 E— Mech. driled |
- == = o 1 Buried Vias and
i o o oo 12 Microvias
- -= === J 2 P 1.1 _‘ Staggered Mlcrowas (stacked)
1-6-1 = __: L - - = _| Mech. drilled and mech. Buried Vias
100 % SemT 1 2 stacked Microvias Buried Vias and
= 8 ~| JT - - Microvias
el i E 1: Staggered (staggered)
——- 4t J Microvias
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more than you expect .

COST CONSIDERATION W=

Application exam p|e WURTH EI.EKTRON?IZ

4. Delivery panel
— Possibility for folding
— Optimisation of required area
— Nested orientation

gz X WuBEXEd X4 1]
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SUMMARY Ewi—oi%;

WURTH ELEKTRONIK

The combination of HDI and RIGID.flex opens up numerous possibilities for connections between the copper layers.

Seemingly impossible connections can be realised with the appropriate design tips.

Complex layouts can be simplified by the right choice of via types. This saves unnecessary filling processes and
allows for smaller layout structures if necessary.

Costs can be optimised by choosing the right layout, via types and panel design.
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