
DNU ArendalDNU  Arendal 
September 2008

Josse

Box 4750, Nydalen - 0421 Oslo
Tlf: (+47) 22 09 87 00 Fax: (+47) 22 22 03 25Tlf: (+47)  22 09 87 00    Fax: (+47) 22 22 03 25
admin@elmatica.no                 www.elmatica.no





This presentation will…….p

Present the cost impact of many of the PCB cost attributes.

Help to provide some guidance of attribute selection 
during the design phase of the product.

Provide realization that PCB’s are custom designed and 
require early supplier involvement to achieve the most q y pp
cost effective product.



General information…
Historically the industry has been able to gain cost reductions by 
transferring product across the globe In order to remain competitivetransferring product across the globe. In order to remain competitive 
moving forward, it is essential that there is an understanding how to 
design for optimum cost effectiveness.g p

Manufacturers tries to brings value in understanding that PCBs areManufacturers tries to brings value in understanding that PCBs are 
custom products whose costs are driven by a multitude of different 
attributes including; size, material, technology, etc.,  and our 
technical involvement can help to minimize the impact of these 
costs on the final product.



General information…continue
All data shown in this presentation reflect average price 
adders to illustrate trends as attributes are changedadders to illustrate trends as attributes are changed.

D i ll h h i d i d f h f ll iData in all the charts is derived from the following 
product conditions:

Regular FR-4 Material
5 mils (0.127mm) lines & spacing.
25 mils (0 635mm) SMT pitch25 mils (0.635mm) SMT pitch 
13 mils (0.3mm) Finished Hole Size
50 holes/sq in50 holes/sq.in.
SMOBC/HASL



Hierarchy of Cost impacty p



General Cost Breakdown

This chart represents the ‘Total Manufacturing Cost’breakdownThis chart represents the Total Manufacturing Cost breakdown. 



Cost Breakdown

This chart represents the breakdown of the major costThis chart represents the breakdown of the major cost 
components of a PCB.. 



Layer to Layer Differentialy y

This chart illustrates the cost impact as you increase form one layer count to another.
All other product attributes are assumed to be identical. 
A medium complexity product was used for comparison purposes.



Laminate Typesyp

This data reflects the cost impact of different raw materials for a 10 layer board,
and takes into consideration the variation in processing costs and yield implications.



Material selection guide: 

Laminate groupsg p
Group IPC 4101B/ Min Tg Min Td Max ZCTE
Low Tg 101/121 135 310 4,00 %
High Tg 99/124 150 325 3,50 %

Very High Tg 126/129 170 340 3,00 %



Material selection guide: 
Laminate groups related to PCB technology

Group Standard spec Laminate spec (Minimum values)p p p ( )
PCB thickness< 1,8 mm IPC 4101B/ Min TG Min Td Max ZCTE

Low Tg 1-2 layer < 1,8 mm 101/121 135 310 4,00 %
Low Tg ML 4-8 std < 1,8 mm 101/121 135 310 4,00 %
High Tg ML 4-8 blind/buried 99/124 150 325 3 50 %High Tg ML 4 8 blind/buried 99/124 150 325 3,50 %
High Tg ML 10+ std 99/124 150 325 3,50 %

Very High Tg ML 10+ Blind/Buried 126/129 170 340 3,00 %

Group Standard spec Laminate spec (Minimum values)Group Standard spec Laminate spec (Minimum values)
PCB thickness > 1,8 mm IPC 4101B/ Min TG Min Td Max ZCTE

High Tg 1-2 layer > 1,8 mm 99/124 150 325 3,50 %
High Tg ML 4-8 std > 1,8 mm 99/124 150 325 3,50 %

Very High Tg ML 4-8 blind/buried 126/129 170 340 3,00 %
Very High Tg ML 10+ std 126/129 170 340 3,00 %
Very High Tg ML 10+ Blind/Buried 126/129 170 340 3,00 %





Copper Thickness –Internalpp

17um          35um         70um          105um       140um       175um       210um

Data provided is reflective of the copper weight impact on a typical PCB. 
Increased material and processing costs are reflected in the data for 2 ozIncreased material and processing costs are reflected in the data for 2 oz 
copper and greater.



Copper Thickness –Outer layerspp y

9um 12um 17um 35um 70um

Data is reflective of the starting copper weights prior to plating . Increased 
processing costs are reflected in the data for 70um copper

9um               12um                17um                 35um                70um

processing costs are reflected in the data for 70um copper,
and yield impacts are reflected in the data for copper weights less than 17um.



Layer Track Width & Spacing –Int./Ext.y p g

125um 100um 75um

This data takes into considerations the variation in processing costs and
yield implications

125um                                               100um                                               75um

yield implications. 
There is a slight decrease for lines and spacing greater than 6 mil (150um)



PCB Thickness

1 6 1 85 2 1 2 4 2 6 2 9 3 2

Data reflects additional material costs & lower productivity through manufacturing

1.6mm      1.85mm      2.1mm       2.4mm       2.6mm        2.9mm       3.2mm

Data reflects additional material costs & lower productivity through manufacturing



Minimum Finished Hole Size

This data reflects the minimum drilled hole size in an 62 mils thick PCB.This data reflects the minimum drilled hole size in an 62 mils thick PCB. 
PCB thicker than 62 mils will increase cost.



Hole Aspect Ratiop

Since aspect ratio is not linear this data reflects aspect ratios within capabilities..Since aspect ratio is not linear this data reflects aspect ratios within ___ capabilities..







Hole Density

8                     10                  11                    12                    14                   16

This data solely reflects the cost implications of increasing the number of holesThis data solely reflects the cost implications of increasing the number of holes 
per square inch. (square cm)



Controlled Impedance

Cost factors and tolerances are based on a nominal impedance value of 50 Ohms. 
Standard working tolerance is +/-5 ohms or 10%, whichever is greater. 
Additional costs will be incurred if 100% testing is required.



Surface Finishes

Data reflects the cost impact of surface finishes after soldermask application.Data reflects the cost impact of surface finishes after soldermask application.



Conclusion
Early Supplier Involvement (ESI) will facilitate minimizing cost 
adders at the products conceptually stage thus contributing to cost 
i t f th lif f th d timprovement for the life of the product.

Elmatica brings value in understanding that PCB’s are customElmatica brings value in understanding that PCB s are custom 
products and our technical involvement can help to minimize the 
impact of these cost on the final product

The model base line at our manufacturer will move as technology 
capabilities continue to rise. This is indicative of a very dynamiccapabilities continue to rise. This is indicative of a very dynamic 
PCB industry.
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