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IPC - FC - 4204
Flexible Metal Clad Dielectrics for 

Use in Fabrication of Flexible 
Printed Circuits

n 4204-11 - Copper Clad Adhesiveless 
Polyimide

n 4204-18 - Deposited Copper Clad 
Polyimide-Adhesiveless

n 4204-24 - Copper Clad Liquid Crystal 
Polymer Adhesiveless 
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Typical Adhesiveless Laminate 
Technology

Polyimide Film

Vacuum Chamber

Target

Chill Roll

Copper Foil

Polyimide Vanish
Heater

Polyimide Film

Polyimide Adhesive
Heater

Copper Foil

Laninator Roll

• Sputter and Plate

• Cast on Copper

• Laminate

Polyimide Film

Tie Coat

Copper by Electro Plating

Polyimide Film

Polyimide Film

Polyimide Adhesive

Copper foil

Copper Foil
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Considerations

n Dimensional Stability Levels
* Ordinary Performance
* High Performance
* Premium Performance

n Reduced Contamination Limits
* Inclusions
* Voids
* Surface Debris

n Classes of Polyimide
* High Modulus
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JPCA Recommendations

n Level of Performance by Dimensional 
Stability*

*Ordinary +/- 0.2%
*High Performance +/-0.15%
*Extra High Performance +/-0.10%

*Measured after 30 min @ 150C
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Other Flex Standards Addressing 
CSP Applications

n IPC - 4202 Flex Circuit Base 
Dielectric Materials

n IPC - 4203 Flex Circuit Cover
Layer and Bond Ply

n IPC - 2223 Flex Circuit Design

n IPC - 6013 Flex Circuit 
Performance
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IPC Flexible Circuits Committee

Tom Gardeski, E.I. Du Pont de Nemours, 
General Chair

Nick Koop, MINCO, Vice Chair
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Flexible Circuits 
Committee 

n Flexible Circuits Base Materials 
Subcommittee 

s Clark Webster, AllFlex, Chair
s Mike Musich, Chemitox Inc, Vice 

Chair
F New Specifications issued May 2002

uDocuments redesignated
s IPC-FC-231 = IPC-4202
s IPC-FC-232 = IPC-4203
s IPC-FC-241 = IPC-4204
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Flexible Circuits 
Committee 

n Flexible Circuits Design Standard Subcommittee 
s Bill Ortloff, B/C Engineering,Chair
s Greg Clements, Kaneka, Vice Chair

F IPC-2223 Design Standard
uPublished November 1998
uBegan work on Rev. A Feb. 2003
uNear completion of Final Draft, expect to 

review in Anaheim in Feb.
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Flexible Circuits 
Committee 

n Flexible Circuits Performance 
Specifications Subcommittee 

s Larry Dexter, ACT, Chair
s Nick Koop, Minco, Vice-Chair

F IPC-6013 Performance Specification
uPublished November 1998
u“A” revision issued Dec. 2003
uWorking on revision B
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Flexible Circuits 
Committee 

n Flex Test Method Committee
s Rocky Hilburn, Gould Electronics, 

Chair
s Ross Neu, E.I.Du Pont de 

Nemours, Vice-Chair 

F Reviewing all test methods and working 
on updates/revisions as required
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Flexible Circuits 
Committee 

n UL 796F Task Group 
s Duane Mahnke, Rogers, Chair
s Mike Beauchesne, ACT, Vice-

Chair

F Worked with UL in development of UL 796F
uChairs sit on UL STP
uComments from TG presented to STP
uReport to TG on UL progress and issues
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The IPC Flexible Circuit 
Committee Welcomes New 

Members and Industry Input to 
Keep Our Standards in Keeping 

With Advancing Industry 
Requirements
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