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AGENDA

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX
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1) Review Webinar PCB Production Part 2

2) Application Examples for
1. 3Ri-2F-3Ri Torque tool
2. 3Ri-2F-3Ri small industrial camera
3. 4Ri-4F-4Ri modern High-Speed camera
4. Standard stackups WE Circuit Board Technology

3) Production Processes of a RIGID.flex 3Ri-2F-3Ri (8 Layers)
1. Owerview of all  production processes
2. Presentation of the processes of the rigid-flex technology
3. Design Rules

Guido Biernat
Technical Project Management
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REVIEW
Webinar PCB Production part 2

The following points were presented in this webinar:

▪ The difference between flexible and rigid-flex printed 
circuit boards

▪ The base materials for RIGID.flex printed circuit boards

▪ The manufacturing processes of a RIGID.flex 1F-7Ri PCB
Flex layer on the outside (Top) 

▪ Printed circuit board production, part 2: RIGID.flex

▪ Webinar Archive (all)

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX
GUIDO BIERNAT | 09.11.2022

https://www.we-online.com/web/en/leiterplatten/webinare/archiv/starrflex_webinare/zif_2/webinar_archiv_74.php
https://www.we-online.com/web/en/leiterplatten/webinare/archiv/webinar_archiv.php
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APPLICATION EXAMPLE
Torque Tool Industry

▪ Stackup RIGID.flex 3Ri-2F-3Ri
▪ 50µm Polyimide core , FR-4.1 TG 150°
▪ Microvias double sided

▪ Miniaturization
▪ Reliability  
▪ System advantages 

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX
GUIDO BIERNAT | 09.11.2022
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APPLICATION EXAMPLE
Industrial camera with a small construction

▪ Stackup RIGID.flex 3Ri-2F-3Ri

▪ Impedance defined signals, Rdiff 90Ω

▪ Use of Hatch structures (mesh design)

▪ USB connector on a separate rigid section

▪ Avoidance of connectors

▪ Saving of footprint areas

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX
GUIDO BIERNAT | 09.11.2022
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APPLICATION EXAMPLE
High resolution high speed camera

Application: 
Astronomy, area scanning and spectroscopy

▪ Stackup RIGID.flex 4Ri-4F-4Ri (12 layers)
▪ Impedance defined signals
▪ 50µm Polyimide core , FR-4.1 TG 150°
▪ All flex layers are bonded in the flex area.

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX
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Source: ANDOR
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WE CIRCUIT BOARD TECHNOLOGY STANDARD  STACKUPS

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex xRi-2F(4F)-xRi

GUIDO BIERNAT | 09.11.2022

Standard 1Ri-2F-1Ri Thickness 1.00 mm

Standard 1Ri-2F-1Ri Thickness 1.55 mm

Standard 2Ri-2F-2Ri Thickness 1.00 mm

Standard 2Ri-2F-2Ri Thickness 1.55 mm
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WE CIRCUIT BOARD TECHNOLOGY STANDARD  STACKUPS

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex xRi-2F(4F)-xRi

GUIDO BIERNAT | 09.11.2022

Standard 3Ri-2F-3Ri Thickness 1.55 mm

Standard 3Ri-2F-3Ri Thickness 1.55 mm HDI 1-6b-1 

Standard 3Ri-4F-3Ri Thickness 1.55 mm

Standard 3Ri-4F-3Ri Thickness 1.55 mm HDI 2-6(8b)-2
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WE CIRCUIT BOARD TECHNOLOGY NON STANDARD  STACKUPS

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F+2F-3Ri

GUIDO BIERNAT | 09.11.2022

Air Gap Distance min. 0.150mm – 0.200mm 

Compressions of the 
inner flex core with a 
very small bending 
radius

Standard 4F stackup

NON Standard2F + 2F stackup
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SUMMARY STACKUPS

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

▪ In the webinar PCB production part 2 you will find important information about
asymmetrical stack-ups as well as a description of the basic materials required.

▪ Symmetrical RIGID.flex PCBs are used for industrial tools up to 
ultra-modern high-speed cameras.

▪ Standard stackups of xRi-2F(4F)-xRi variants were presented

▪ NON Standard using the example of a 3Ri-2F+2F-3Ri stackup with air gap

GUIDO BIERNAT | 09.11.2022
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PCB PRODUCTION, PART 3: RIGID.FLEX PCBS, CONTINUED

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

POLL: Multiple-Choice with one correct answer

What is the typical feature of a symmetrical layer stackup xRi-yF-xRi of a rigid-flex circuit board?

▪ Impedance defined signals are not possible
▪ They only consist of flexible base materials
▪ The flexible layers are always located outside
▪ The flexible area can only consist of 2 flex layers
▪ The flexible layers are located inside (center) of the PCB

GUIDO BIERNAT | 09.11.2022
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri

GUIDO BIERNAT | 09.11.2022

ML assembling

ML pressing

Assembly point

Depth milling Top + Bottom

ML Manufacturing
Standard

Base Material FR4
Core 2 / 3

Base Material FR4
Core 6 / 7

Printing IL

DES

Bond-PREP

AOI

Printing IL

DES

Bond-PREP

AOI

ML STANDARD

FLEX specific

ML Manufacturing
Standard

Base Material
CL-Prepreg Bottom

Base Material
CL-Prepreg Top

Pinning Pinning

Routing Routing

Base Material
PTFE-Prepreg Top

Pinning

Routing

Base Material
PTFE-Prepreg Bottom

Pinning

Routing

Flex-Base Material
Inner Layer Base Material

Coverlay Film
Top / Bottom

Place Coverlay

Coverlay fix. Lam.

Printing

DES

AOI
Cutting
Coverlay

Material
PTFE

Top / Bottom

Cutting
PTFE
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Flex-Base Material
Inner Layer

Printing

DES

AOI

PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri (flex inner layers 4 / 5)

GUIDO BIERNAT | 09.11.2022

STARR FLEX STARR

Flexcore
Layers 4 / 5

Base Material
Coverlay

Top / Bottom

Cutting
Coverlay

Place Coverlay

Coverlay fix. Lam.

Assembly point

Cutting                                   Register                                      Fix                          Lamination
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri (Prepreg, PTFE foil)

GUIDO BIERNAT | 09.11.2022

STARR FLEX STARR

Flexcore Layer 4 / 5

Prepreg + Coverlay + PTFE

Prepreg + Coverlay + PTFE

Assembly point
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri (rigid inner layers 2 & 3 / 6 & 7)

GUIDO BIERNAT | 09.11.2022

STARR FLEX STARR

Flexcore Layer 4 / 5

Prepreg + Coverlay + PTFE

Prepreg + Coverlay + PTFE

FR4 Core Lage 2 / 3

FR4 Core Lage 6 / 7

Assembly point
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri(Prepreg und Copper foil)

GUIDO BIERNAT | 09.11.2022

STARR FLEX STARR

Flexcore Layer 4 / 5

Prepreg + Coverlay + PTFE

Prepreg + Coverlay + PTFE

FR4 Core Layer 2 / 3

FR4 Core Layer 6 / 7

Prepreg + Copper-Foil

Prepreg + Copper-Foil
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri

GUIDO BIERNAT | 09.11.2022

▪ After pressing the rigid-flexible PCB, all the usual 
processes of a BASIC multilayer PCB are applied.

Depth milling Top / BotML assembly

ML pressing

Assembly point

trimming

Laser drilling Top / Bot

X-RAY

drilling

Desmear + plating

exposure outer layer

electroplating LBA

Panelplating

micro section

etching

Solder mask

Chem. Ni/Au

cleaning

E-Test

milling

optical controll

shipping

Copper foil

Prepreg

FR4 core

PTFE
Prepreg
Coverlayer
Flex core

Coverlayer
Prepreg
PTFE

FR4 core

Prepreg

Copper foil

Top

L2

L3

L4

L5

L6

L7

Bottom

Cross-section of a pressed production panel
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PRODUCTION PROCESSES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex 3Ri-2F-3Ri (depth milling)

GUIDO BIERNAT | 09.11.2022

Two process steps are necessary for the "depth milling"

▪ Depth milling from the top side
▪ Depth milling from the bottom side

The depth of the milling tool reaches the PTFE foil (separating 
foil). The PTFE foil is removed in the process.

depth milling Top / Bot

cleaning

Milling outer contur

Optical final control

shipping

Top

L2

L3

L4

L5

L6

L7

Bottom

Picture 1 Picture 2 Picture 3 Picture 4

milling tool
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DESIGN RULES

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

RIGID.flex xRi-2F-xRi

Now we have learned that the production of a 
rigid-flex circuit board differs fundamentally
from a rigid BASIC PCB. 
Especially the mechanical processing of the prepreg
and the cover layer require elementary design rules.

Especially points D and G need a closer look.
For this, please visit our web page.

▪ Design Rules RIGID.flex xRi-2F-xRi
▪ Design Guide RIGID.flex

GUIDO BIERNAT | 09.11.2022

https://www.we-online.com/web/en/index.php/show/media/04_leiterplatte/2012_2/3d_2/design_rules_neu_/CBT_Check_PM_02_en.pdf
https://www.we-online.com/web/en/index.php/show/media/04_leiterplatte/2012_2/3d_2/design_rules_neu_/110502_DesignGuide_Flex-rigid.pdf
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PCB PRODUCTION, PART 3: RIGID.FLEX PCBS, CONTINUED

PRINTED CIRCUIT BOARD PRODUCTION, PART 3  RIGID.FLEX

Thank You!

GUIDO BIERNAT | 09.11.2022


