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AGENDA

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!
WEBINAR | MAY 2024

1. Presentation physical PCB sample WE.flexone
2. stackup
3. Flexible soldermask versus coverlay
4. Signal intergrity
5. ZIF-contact and Lift-Off
6. Combination with HDI
7. QR-Code

physical PCB sample WE.flexone

Werner Öchslen
Technical Project Management
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Introduction physical PCB sample

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Stackup

WEBINAR | MAY 2024
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WE.FLEXONE

RIGID.flex 1F-xRiRIGID.flex 2F-xRi

Stackup

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!
WEBINAR | MAY 2024

▪ Flexible soldermask on the outer layer (Standard)
▪ Coverlay on the inner layer (Standard)
▪ Coverlay on the outer layer (Option)

▪ Flexible soldermask on the outer layer (Standard)
▪ Coverlay on the outer layer (Option)

http://www.maerklin.de/produkte/schienenbus/flash7.php
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Production RIGID.flex 1F – xRi

WEBINAR | MAY 2024

Material
Core 1

Material
Low Flow Prepreg

Packaging for
Milling

Milling

ML Laying

ML Pressing

Storage

Depth milling
BOT

ML Standard
Production

A-PREP

AOI

ML STANDARD

FLEX specific
ML Standard 

Production

Flex mask or
Coverlay

ML Standard
Production

Material
Core 2

A-PREP

AOI

Material
Core 3

A-PREP

AOI

V-Scoring IL

Imaging IL

DES

Imaging IL

DES

Imaging IL

DES

▪ Process steps 1F-7Ri
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Production RIGID.flex 1F – xRi

▪ Stackup 1F-7Ri Polyimide + Copper
LowFlow Prepreg
Core
Prepreg
Copper

STARR FLEX STARR

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Production RIGID.flex 1F – xRi

▪ Stackup 1F-7Ri

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Production RIGID.flex 1F – xRi

▪ Stackup 1F-7Ri

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Production RIGID.flex 2F – xRi

WEBINAR | MAY 2024

Material
1. IL-Core

Material
Low Flow Prepreg

Material
IL-Core(s)

Flex-Material
IL

Material
Coverlay

BOT

Coverlay
Laying

Packaging for
Milling

Milling

Coverlay
Fixing

ML Laying

ML Pressing

Storage

Depth Milling
BOT

ML Standard
Production

Imaging IL

DES

AOI

Cutting of
Coverlay

Imaging IL

DES

A-PREP

AOI

Imaging IL

DES

A-PREP

AOI

ML STANDARD

FLEX specific

ML Standard
Production

V-Scoring
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WE.FLEXONE

FLEXIBLE SOLDERMASK
▪ Automated application using inkjet
▪ Partially in the flexible area

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Flexible soldermask versus Coverlay

WEBINAR | MAY 2024

Abdeckung Kupferstrukturen auf Flex

Überlappung flexibler zu starrem Lötstopplack

COVERLAY
▪ Manual fixation + pressing
▪ Partially in the flexible area
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Flexible soldermask versus coverlay

WEBINAR | MAY 2024

More Information: Webinar „RIGID.flex with flexible soldermask or coverlay?“
https://www.we-online.com/webinarrigidflex

https://www.we-online.com/
https://www.we-online.com/webinarrigidflex
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Signal integrity

WEBINAR | MAY 2024
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WE.FLEXONE

▪ Impedance defined traces

▪ 2F-xRi technology
▪ 1:1 transmission of the signals 
▪ No jumps in impedance due to vias
▪ Contacting of reference layer possible via microvias
▪ Optionally signal routing  also possible on L2

▪ Compromise for an undisturbed return path
▪ 100% copper under the conductor pair
▪ The remaining areas are hatched for drying and 

flexibility

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Signal integrity

WEBINAR | MAY 2024
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WE.FLEXONE

▪ Impedance defined traces

▪ 1F-xRi technology
▪ 1:1 transmission of the signals 
▪ No jumps in impedance due to vias

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Signal integrity

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

ZIF-contact + Lift-Off

WEBINAR | MAY 2024
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WE.FLEXONE

▪ ZIF = Zero Insertion Force ▪ Detachable and cost-effective connection solution
▪ Modular system structure
▪ Low construction heights
▪ Connection via 

▪ ribbon cable (FFC)
▪ customized Flex / Rigid-Flex Printed Circuit Board (FPC)

ZIF-INTERFACE =

ZIF-connector + FPC ZIF-contact

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

ZIF-contact

WEBINAR | MAY 2024
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WE.FLEXONE

Similarities

▪ Small contour tolerances
▪ Small tolerances contacts to the contour
▪ Small radii at the interlocks

ZIF-contacts: Similarities

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!
WEBINAR | MAY 2024

Consequences for the production

▪ Tolerances and radii not possible via milling process
▪ Contour processing generally by laser cutting
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

ZIF-contacts

WEBINAR | MAY 2024

Lasercutting of the ZIF-contact and flex area
▪ Registration of the laser via the conductive 

pattern
▪ Connection via laser micro bridges in the delivery 

panels
▪ "simpler" de-paneling process
▪ Delivery panel becomes more stable (FR4 remains 

unglued under the flexible area)
▪ Optimized delivery panel design with smaller 

distances possible
Laser micro bridges
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WE.FLEXONE

Thickness tolerance

▪ Standard tolerance +/- 0.05 mm
▪ Advanced requirements +/- 0.03 mm 
▪ Smaller tolerances for PCB production not possible

▪ FFC tolerance 0.29-0.34 mm just not producible

Consequences for the production

▪ Standard: FR4 stiffener via depth milling (+/- 0.05 mm tolerance)
▪ Advanced: Polyimide stiffener (+/- 0.03 mm tolerance)

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Differences in ZIF contacts

WEBINAR | MAY 2024
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WE.FLEXONE

▪ Recommended standard
▪ Via automated depth milling process
▪ Thickness tolerance +/- 0.05 mm

▪ More effort + higher costs
▪ Polyimide stiffeners must be inserted manually
▪ Thickness tolerance +/- 0.03 mm

Standard: FR4-Stiffener Option: Polyimide-Stiffener

ZIF-contacts

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!
WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Lift-Off

WEBINAR | MAY 2024

▪ Flex will be released of unglued FR4 material
▪ Other layers can be used for routing & assambly

▪ Connection via laser micro bridges in the delivery 
panels



23

WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Lift-Off

Stackup 2F(1F)-1Ri + Lift-Off
▪ Flex on L2 with RA copper
▪ No galvanic copper application on L2
▪ Covered with Coverlay
▪ Lift-Off for support with rolling movement

WEBINAR | MAY 2024

WEBINAR | MAI 2024

Lift-Off
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Combinations with HDI

WEBINAR | MAY 2024
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WE-FLEXONE

BGA-Pitch 0.40 mm 
▪ Stacked microvias
▪ 250 µm microvia pads
▪ soldermask 40 µm clearance / 70 µm web

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Combinations with HDI

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Combinations with HDI

WEBINAR | MAY 2024

1F-xRi stack

Top-Layer

Bottom-Layer 

Top-Layer

Bottom-Layer 

Top-Layer

Bottom-Layer 

1F-5Ri + 
HDI 1-4-1

1F-5Ri + 
HDI 1-4b-1
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

Combinations with HDI

WEBINAR | MAY 2024

Top-Layer

Bottom-Layer 

Top-Layer

2F-6Ri + 
HDI 2-4(6b)-2

2F-6Ri + 
HDI 1-6b-1

Top-Layer

Bottom-Layer 

Top-Layer

Bottom-Layer 

No via connection
possible starting on L2 

Top-Layer

1F+1F-xRi

2F-xRi stack
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WE.FLEXONE

Generally, when combining different technologies or via combinations
▪ HDI design rules cannot be combined 1:1
▪ Early consultation between the partners enables potential multiplication!

Combinations with HDI

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!
WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

QR-Code

WEBINAR | MAY 2024
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WE.FLEXONE

WÜRTH ELEKTRONIK PHYSICAL PCB SAMPLE WE.FLEXONE!

QR-Code

WEBINAR | MAY 2024

LINK: 
RIGID.flex

physical sample 
WE.flexone

https://www.we-online.com/we-flexone
https://www.we-online.com/we-flexone
https://www.we-online.com/we-flexone
https://www.we-online.com/we-flexone
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WEBINAR | MAY 2024

THANK YOU VERY 
MUCH FOR YOUR 
ATTENTION!


