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Physical PCB sample WE.FLEXTWO
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WE.FLEXTWO

Stack-Up
M
Rigid
|

Rigid Material
IPC-4101/127/128/102/42

I I IS A R IR I KA
B A N S T Tt

I

Flex Material
IPC-4202/11
IPC-4203/1 : JPCA-DGO4L
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WE.FLEXTWO
Production RIGID.flex xRi-2F-xRi

= Example 3Ri-2F-3Ri

Flex-Material Coverlay Film Spacer Material Material
. CL-Prepreg IS CL-Prepreg RS Spacer-Prepreg \/S Spacer Prepreg RS
|nner layer IS /RS VS /RS Core VS Core RS ¢ * ¢ ¢
FDIL FDIL FDIL Milling Milling Milling Milling
‘ Cutting Cutting v v
DES Coverlay Spacer DES DES
v v v
AOI AOI AOI
Coverlay lay up [¢ A-PREP A-PREP
Coverlay fixing

Sammelplatz

ML STANDARD FLEX specific

ML lamination

v

ML
Depth Milling
TOP + BOTTOM
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FLEXTWO
Signal integrity
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WE.FLEXTWO
Signal integrity

= |mpedance-defined signals
= USB connector on a separate rigid area
= Elimination of connectors, saving of footprint areas

= (alculation and documentation of Impedance values

=
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WE. FLEXTWO
Signal integrity

i e contiurior

= Hatch: copper openings through rasterized reference layers T
T atch Configuration
= |mprove flexibility NP HW
= |mprove the drying of the flexmaterial L
= Increases impedance values — thinner polyimide possible il e
Reference layer cross-hatched | WA ' I I
microstrip 125 pm /150 pm /125 pm
.. . Copper Area % 19.99 Non Copper Area % 80,01 |
130 Polyimidefilm i
120 Hatch Pitch Hp  [1000 —— J
110 100um Hatch \ufidth Hw  [1055 —
= < o == 75pm ~Set Hatch Width for desired Copper Area %
S100 —A
= 1 \ o — ——50pm
T 90 — N
N | —— we | % | aw |
80 _ o ax | 5% | 6% |
70 Edge Coupled Coated Microstrip 1B
i e % | 8% | 0% |
60 T T 1 — ‘ D
25% 50% 75% 100% w .
Left copper after cross hatching . _ﬂ Apply Cancel
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WE.FLEXTWO
Signal Integrity

Compromise for an undisturbed return path
= Differential conductor pair in the flex area
= 100% copper under the pair of conductors Copper shield
= Remaining areas grids for drving and flexibility

S8
OO
R R ) . OO
A AN A OO
RS ! LIS
e o | %% oo OLOXOZOTOO
o o e XA <><><><><><><><><><><><><><><>
2 3 L L 2 & 0
S o J0ley %4, OO
e o | %% oo OO
o o e XA OO OO OO0
0’ . 0’0.0 .0.‘
% o %% 0’4: /

*
*
*
L 2
*

Shield opening

IPC-2223
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WE.FLEXTWO
ZIF-Contact + Lift-off

WURTH
ELEKTRONIK
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YOU EXPECT
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WE.FLEXTWO

ZIF-Contact + Lift-off
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WE.FLEXTWO

/ZIF-Contact Contour and Thickness

l A+21mcs| |05(N~1)‘1,d“'""| 0.1520.03 0.3+0.03 L
0.5£0.5 (FPC) A1 0007 0.520.4 (FPC) OS5y = 7 HED
. 3 .bt0.1 - . -
0.5£0.07 (FFC) A$0.05 0.5£0.07 (FFC) 841025 S UPPGRT I NG
0.35£0.03(FPC) s |
0.5£0.03 0.32£0.03(FFC) 0.5(N-1)*2°> B TAPE T

=
- T
|
2.240.05
3.210.5
35mi
264
o f1s
|
i
|
&
(=]
0N
3.0MIN
I
1

1.120.1
510.1

— |_o.3s005 /\
——

Contour tolerance Thickness tolerance

= Tight contour tolerances = Standard tolerance +/- 0.05 mm

= Tight tolerances finger contacts to contour = Advanced tolerance +/- 0.03 mm

= Small radii at the interlocks = Smaller tolerances in PCB production not possible

= Contour processing generally by laser cutting
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WE.FLEXTWO

ZIF-Contacts und Construction

Standard: FR4-Stiffener Option: Polyimide-Stiffener

|
v | SR
|
|
:
|
|
!
o

= Standard version . Additional production steps + incrrease costs
= Automated depth milling process . Polyimide stiffeners need to be inserted manually
= Thickness tolerance +/- 0.05 mm . Thickness tolerance +/- 0.03 mm
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FLEXTWO
Design Rules

WE

123dX3 NOA
NVHL 340N
HINOY.LN313
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WE.FLEXTWO
Design Rules — IPC-Specification

IPC-2223E
@ GPC@

Sectional Design Standard
for Flexible/Rigid-Flexible
Printed Boards

= |PC-2223
= Distance PTH to Flex 3.18 mm + % diameter drill tool size

: = (overlay overlap in rigid part 1.27-2.54 mm

IPC-2223d-5-6

Figure 5-6 Spacing of PTH from Rigid to Flex Interface

MNote 1: Higid region.

MNote 2: Flexible region.

Mote 3: Rigid to flex interface region.

Mote 4: Minimum recommended spacing of 3.18 mm [0.125 in]
plus one-half PTH pad diameter from the PTH center
to the edge of the rigid material.

The images are Copyright 2024 by IPC International, Inc. and are used with permission of IPC International, Inc.
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WE.FLEXTWO
Design Rules — IPC-Specification IPC-6013E

2021 - September

Qualification and Performance Specification for
Flexible/Rigid-Flexible Printed Boards

®
i i S /// BRI /
APk I / / AR R AR SO, ®
7N A e e 7 ; = e
(1 )esnd . // i - .(1/' 33
@ i s
2%, @ @
K1) @
{7 @
B O P I —
) IPC-8013E-3-01a IPC-6013E-3-01b
Figure 3-1B Transition Zone
= Transition Zone / IPC-6013 Note 1. Rlid Printed Board Note 8 Sottr ask. Note 16. Folimide Core
Note 2 Fex Circul Note 9. Rigid Cap, Note 16. Overtap with Squeeze-Out.
. i1 .5 mm Note 3. Adhesive or Prepreg Flow Note 10. Prepreg. Note 17. Nonconforming Exposed Conductor Due
H H . . Note 4. Potential Habing of Rigid Printed Board Note 11. Overlap, 1o Lack of Dielectric Insutation.
= A non-laminated gap due to material misalignment, prepreg along Edge s pormited in Transitin Zono (o0 o i
Note S 1.5 mm [0.059 in] = B out within Inspection Range described in
CUtbaCk Note 6  Limk of hspection Rangs (3.0 mm [0.118 in]), . ﬁpwm“% Note 8.
. centerad on the Transition Zone Note 14. Cover Adhesive.
= Adhesive squeeeze out e

= Abweichende Dickenwerte/Isolation
= Recommendation overlay coverlay min. 0.635 mm

The images are Copyright 2024 by IPC International, Inc. and are used with permission of IPC International, Inc.
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WE.FLEXTWO

Design Rules

https://www.we-online.com/designrulesrigidflexinside

a

https://www.we-online.com/designguideflex en
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mbo escription
v P Standard requirements
G Flexible area 2F: Distance of via pad to flex-rigid transition =1500 pm =1000 pm
G Flexible area »2F: Distance of via pad to flex-rigid transition =2000 pm =1500 pm
[ For your information: Recommendation in 1IPC-22230 5.2.2.3: 3.18mm+ j pad diameter
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WE.FLEXTWO

QR-Code & traceability
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Code types and content
Codes types DOMC QR Barcode Text
Standard IS0 / IEC 18004 ISO 7 IEC 15420
e DR AE AR A e
Wigerth Klekbmnk
Recommended 6 x 6 mm (square) ;
minimum size &4 x 12 mm (rectangular) ExEmm 1 mm font size
Content can be numeric or alphanumeric characters.
Dynamic content: PANEL 81 PANEL 82

= Numbering of production panel

» Numbering of delivery panel in production panel . PCB PCB ' I
(nest number) - o *: w10 Nt "

» Numbering single PCB in production panel

{nest number) = ——
= Serial number for delivery panel E‘QE — ' X
) . ) 2 R #13 ]
= Serial number for single PCB
The codes are printed on the printed circuit board PCE [N PCB PCB
by inkjet printing in white colour. s LAY K #16

E
PuiLrEn
L F
PCB ey PCB
#17 [l w18
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