
base materials

This format 
forces defini-
tion of a typical 
PCB design for 
each range of 
thickness shown 
on the X-axis. 
While this is very 
difficult and we 
realize that as 
soon as we attempt to define “typical” most people will be 
able to think of exceptions to the rules, these represent what 
we think are fair descriptions of a broad range of products. 
In addition, you will see that an attempt is made to define 
a procedure for accommodating the exceptions. Figure 13 
outlines the typical features for PCBs in each thickness range 
in the charts.

In order to accommodate the exceptions to these criteria, 
a method was developed to adjust the selection tool based on 
specific design features or processing conditions. The basic 
concept for these adjustments is shown in Figure 14, and the 
specific adjustments are shown in Figure 15.

For the purposes of this article, we will present the 
charts for the materials discussed earlier and summarized 
in Table 5. However, this same information is available for 
other products, including low Dk/Df materials and halo-
gen-free materials. Figure 16 shows the charts for product 

A with two different assembly temperature ranges, 210-
235˚C for tin-lead assembly and 235-260˚C for lead-free 
assembly.

Table 6. Example of PCB being converted to lead-free 
assembly.

PCB Design	 Attribute	 Recommended
feature		  Adjustment

Thickness	 1.60mm (0.062 in.)	 –

Number of reflows	 3	 –

Material	 Conventional 140˚C Tg FR-4	 –

Surface finish	 Lead free HASL 	 Treat as an
	 (HASL not typical)	 additional reflow cycle

Layer count	 10 (</=8 typical)	 Consider moving up
		  and right on chart

Table 5. Properties of several base material types.

Product	 Description	G lass Transition 	 Decomp.	 % Expansion, 	 Dk @	 Dk @	 Df @	 Df @
		  Temp., ˚C	 Temp., ˚C	 50-260˚C (40% RC)	 2 GHz	 5 GHz	 2 GHz	 5 GHz

A	 Conventional 140˚C Tg FR-4	 140	 320	 4.2	 3.9	 3.8	 0.021	 0.022

B	 Improved Mid-Tg FR-4	 150	 335	 3.4	 4.0	 3.9	 0.026	 0.027

C	 Conventional High-Tg FR-4	 175	 310	 3.5	 3.8	 3.7	 0.020	 0.021

D	 Improved High-Tg FR-4	 175	 335	 2.8	 3.9	 3.8	 0.026	 0.026

E	 Non-Dicy, Non-Phenolic	 200	 370	 2.8	 3.7	 3.7	 0.013	 0.014
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