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Low Effective Thermal Conductivity Test Board
for Leaded Surface Mount Packages

(From JEDEC Council Ballot JCB-95-40, formulated under the cognizance of JC-15.1
Committee on Thermal Characterization Techniques for Electronic Packages and Interconnects.)
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Background

The measurement of the Junction-to-Ambient (654 ) thermal charactenistics of an
integrated circuit (IC) package has historically been carried out using a number of test
fixturing methods. The most prominent fixturing method is the soldering of the packaged
devices to a printed circuit board (PCB). The characteristics of the test PCB's can have a
dramatic (>60%) impact on the measured 634. Due to this wide vanability, it is desirable
to have an industry wide standard for the design of PCB test boards to minimize
discrepancies in measured values between companies.

To obtain consistent measurements of 874 from one company to the next, the test PCB
geometry and trace layout must be completely specified for each package geometry tested.
Such a complete specification would limit the flexibility of user companies who would like
to design test boards for their individual needs. Thus, one characteristic of a test board
specification is to allow some variability of PCB test board design while minimizing
measurement variability.

This specification should be used in conjunction with the electrical test procedures
described in JEDEC Standard No. 51-1, “Integrated Circuit Thermal Measurement
Method - Electrical Test Method (Single Semiconductor Device),” [1], and JEDEC
Standard No. 51-2, “Integrated Circuit Thermal Test Method Environmental Conditions -
Natural Convection (Still Air),” [2].
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Scope

This specification covers leaded surface mount components of lead pitch greater than 0.35
mm up to a body size of 48 mm. It is not intended for through-hole, ball grid array, or
socketed components. See the appropriate test specifications for these package types.

Purpose

The purpose of this proposal is to describe parameterized guidelines for thermal test board
design with a "low" effective thermal conductivity (1 signal layer in the trace fan-out area)
compared to a multi-layer PCB which might include power and ground planes. The -
resulting test PCB's will show less than 10% PCB related variation in measured 6y for a
given package geometry within the maximum and minimum range of all variable
parameters. The specified parameters impact the area of the test board, the amount of
copper traces (Cu) on the test board, and the resulting trace fan-out area, all important
parameters to the heat sinking characteristics of the PCB. It should be emphasized that
values measured with these test boards cannot be used to directly predict any particular

- system application performance but are for the purposes of comparison between packages.

4.1

5.1

Stock material

The test PCB shall be made of FR-4 material. The material shall be 1.57 mm (0.062") +/-
10% thick. For high temperature applications, > 125°C, use of other test board material is
acceptable as long as the thermal conductivity of the material is reported and measurement
correlations have been established between the substitute material and FR-4.

Board outline

The board shall be 76.2 mm x 114.3 mm (3.0" x 4.5") +/- 0.25 mm (0.010”) in size for
packages less than 27.0 mm (1.06") on a side as shown in figure 1; or 101.6 mm x 114.3
mm (4.0" x 4.5") +/- 0.25 mm (0.010”) in size for packages with a maximum body length
from 27.0 mm (1.06") to 48.0 mm (1.9") as shown in figure 2. A typical edge connector
is depicted in figure 1. The edge connector can be pin-out and pitch modified for
company specific needs. Width modification of dimension F is allowed. Multiple rows of
vias along the edge connector are allowed.
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