SLIM.flex

W=

WURTH ELEKTRONIK

Webinar

Michael Kress
October 13th 2020




AGENDA

n Basics

n Design rules

K} Build up
n Applications

BB sUM.flex = robust

O_

WE—

WURTH ELEKTRONIK

Michael Kress

Head of Product and
Process Development
ObgioAipte il




SLIM.flex BASICS

Flex / Rigid-flex buildup possibilities
= 4F -4 layer flex: 0.23mm thick
= 6F - 6 layer flex: 0.30mm thick
= 8F - 8 layer flex: 0.38mm thick

Benefits
Suitable for BGA Pitch 0.3mm
Solderable several times leadfree

Very robust and reliable

Very flexible flex areas possible

Possible with all common solder surfaces
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SLIM.flex BASICS We—

more tnan you oxpect |

Design rules

SLIM.flex

Application in accordance with IPC 2223 Use A: Flex-to-install
No UL marking (all materials are UL listed) WURTH ELEKTRONIK

These design rules apply to:

Flexible circuit boards with 3 to B copper layers on flexible polyimide material, optionally with glued mechanical stiffener or

solder carrier.

Examples:

SLIM.flex 8F SLIM.flex 6F SLIM.flex 4F-Ri
Standard: only microvias used Option: solder carrier, PTH Options: Stiffener, PTH

Nomenclature: F = Flex, Ri = Rigid (starr)



SLIM.flex DESIGN RULES

Cross section: SLIM flex 4F-Fi

Option: stiffener _,-"""
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Symbol Description Technical Standard Advanced requirements

Line widths and spacing 7 5pm/T5um, only Microvias 7 5pm/100um with PTH
Minimum pad diameter for microvia 225um 200pm
Minimum pad diameter far FTH 450 um

B Finished Hole diameter lasered microvia TOpm T0pm

- Distance copper to outline Zz 300pm 2 100pm {Lasescut)

- Number x of copper layers (xF) 3-8

[ Thickness of flexble matenal palyimide 50pm 75/ 100um

- Thickness of cold-bonded stffener made of FR4 matenal 0,1 = 0,5mm 05-08mm

- Thickness of cold-bonded solder camer made of FR4 matenial 0 0mm

- Thickness of glue for stiffener S0 um




SLIM.flex Build up Wik EEXTRORK

= Available as a PDF-document = Also available digitally for AltiumDesigner20

Rigid
# Layer Thickness Description Dk Df Note
TopSober DOISmm  Sodemask IS-CE0TRIPC-SMBA0 43 0.05 fesibel, photosensitve

1 TopSce  DOmm  ED Copper+ plaing
Doosmm  Flexile core IPC4204111 38 0003 Flex Polyimide adhesiveless
Dozgmm  Boning i P 3 oo n

2 inerlayer1 0.0tBmm  ED Copper+platng
Doosmm  Flexiie core IPC-4204111 34 0,002 Flex Poyimide adhesielsss
Do2omm  Boneing fim P 3 oo n

3 Inner Layer2 0.018mm ED Copper + plating
DO0Smm  Flesible cors IPCA204/11 34 0,003 Fex Polyimide adhesivless
002mm  Bonding i P 3 oo i

4 inerLayer3 OOtGmm  ED Gopper +platng

D0SOmm  Flexibie core IPC4204/11 34 o002
5 Inerlayerd DO1Bmm  ED Copper +plating
DozBmm  Bonding fim IP 3 ome

0O0Smm  Flexible core [PC4204/11 34 0003 Flex Polyimide adhesiveless
& Innerlayer5 DD1Emm  ED Copper+plating

Do2emm  Bonding fim IP 3 ome 2

0.00Smm  Flexible core [PG4204/11 34 0003 Flex Polyimide adhesiveless
7 Innerlayer8 DO1Bmm  ED Copper + plating

0028mm  Bonding fim P 3 ome
D.O0Smm  Flexibie core IFC-4204/11 34 0.003 Flex Folyimide adhesiveless
& BotomSide D03%mm  ED Copper

0015 Soldemnask JIS C50121PC SMB0 43 0.05 _fexivel
Total thickness: 0.456mm

notes:

FLEX8_8F_0,46_12 P —
Final copper thickness according to IPC-6012 :.u::':w“”*m"a“":;:”m :w —O—

peb name. approved

IPC 2223 use A "Flex to install”

engineer format Ad, landscape
Please regard to our sectional design rules: date WURTH ELEKTRONIK

> www.we-onlin.com Template Revision: 0772020 by Andress Schiipp / Michael Kress | Wemer Gehsten




AGENDA We—




SLIM.flex APPLICATIONS We—

Job Name - 631906

Layer : RS
Small BGA pad : 200my




SLIM.flex APPLICATIONS Ewii%

Particle sensor in the LHC, Cern WORTH ELEKTRONIK

Highlights Benefits

Build up 4-layer HDI 1-2b-1, 0,25mm thick = Eliminating of the acrylic improves the detectin and
measurement of the collision reaction

HDI-Design for FlipChip technology

= Small thickness with very low tolerances is
advantageous for the assembly of the flipchip
Impedance specified build up components

Bare chip assembly with wire bonding

75um fineline layout



SLIM.flex APPLICATIONS Ewii%

Particle sensor in the LHC, Cern WORTH ELEKTRONIK

Progess for research
= Build-up SLIM.flex 4F, thickness 0,25mm
= |Impedance matched
— Zdiff = 100Q2 on inner layers
— Zdiff = 110Q on outer layers
— Z0 =50Q on inner layers
= 75um fineline layout
= Components: FC soldered, bare chips wirebonded

Benefits

= Elimination of acrylic improves detection and
measurement Of co"ls'on reaCtIons Der Teilchenbeschleuniger LHC ist der grofite der Welt

= Small thickness with very low tolerances is
advantageous for the assambly of the FC components

= Larger process window in the soldering process




SLIM.flex APPLICATIONS
HighTech Wiring harness
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318.940/92 §-

Highlights

Cable construction ultra flat

Build-up 6 Layer thickness 0.30mm

Shielding for inner layers

ZIF-contacts with locking hook

Benefits

= Alternative to cabel constructions
= Less space needed for many connections

= Super fast installation thanks to the precurved shape
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SLIM.flex = VERY ROBUST Ewii%

Qualification ( Extra Ct) WURTH ELEKTRONIK

= Reflow testing = o
. Reflow ‘M{Lo ==
* Drying before reflow process
* 6 times reflow process with a TEST_Sti P —
o * Resistance 1o Soldering Heat acc. AEC-Q200 / MIL-Std 202 Method 210
peak temperature Of 260 C * Solderability acc. AEC-Q200 / J-Std 002
* 5-times Reflow WE internal Standard o -
:250_5 ! /,
FACTS: Pt
« Full Computer Controlled ol A § : ‘
« 4 heating zones with hot air circulation
-Zone 1: Preheat Zone E
- Zone 2: Preheat Zone =
- Zone 3: Stabilization Zone ] . .
- Zone 4: Soldering Zone T T e 7 i
- Zone 5: Cooling Zone R

* Transport system speed : 0.05 — 0.8 m/min

mILS vou
expect Y




SLIM.flex = VERY ROBUST Ewii%

Qualification (EXtra Ct) WURTH ELEKTRONIK

= Reflow testing
— Drying before reflow process

— 10 times reflow process with a
peak temperature of 260°C

= NO defects

1 um




SLIM.flex = VERY ROBUST Ewii%

Qualification (Extract)

= Thermal shock test
(-55°C | + 125°C)
— Drying before soldering process

— 6 times reflow prozess with a
peak temperatur of 245°C

WURTH ELEKTRONIK

Temperature Test System VT7012-S2 -WE=-

WURTH ELEKTRONIK

TESTS:
» High Temperature Exposure acc. AEC-Q200 / MIL-Std 202 Method 108
» Thermal Shock acc. AEC-Q200 / JESD22 Method JA-104 ™

i
i
FACTS: »

* Cabinet volume of 120 | B e e e TV ey
» Dimensions: W470 x H410 x D650 mm ’
» Max. temperature change rate 11 K/min

* 2 chambers

* Cold chamber ->Temperature range -80°C to +70°C

» Warm chamber -> Temperature range -50°C to +220°C

| m?ﬁé(\)
expeacq you




SLIM.flex = VERY ROBUST Ewii%

Qualification (EXtra Ct) WURTH ELEKTRONIK

= Thermal shock test
(-55°C | + 125°C)

— Drying before soldering process

— 5 times reflow prozess with a
peak temperatur of 245°C

=>500 testcycles without defects




SUMMARY WE—

Suitable for
— BGA Pitch 0.35mm with soldermask
— BGA Pitch 0.30mm with soldermask excempted in a block

Fine line layout on all layers SL' M ﬂex

Microvias between all layers possible -

— Microvias filled with copper

Excellent thermal stability
— Risk of delamination in the soldering process is reduced significantly

— Capable of multiple reflows (10 times JEDEC reflow tested without
failures)
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Questions?




