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SEMI G13-1122 
TEST METHOD FOR THERMAL EXPANSION CHARACTERISTICS OF 
MOLDING COMPOUNDS 

This Standard was technically approved by the 3D Packaging and Integration Global Technical Committee. 
This edition was approved for publication by the global Audits and Reviews Subcommittee on May 5, 2022. 
Available at www.semiviews.org and www.semi.org in November 2022; originally published in 1988; 
previously published August 2011. 

NOTICE: The section symbol (§) is used to reference a numbered section, paragraph, or header and all subordinate 
paragraphs, headers, and embedded material (i.e., EXCEPTIONs, lists) therein. The paragraph symbol (¶) is used to 
reference a particular numbered paragraph and embedded material therein. When duplicated (i.e., §§ and ¶¶) the 
symbols are used to reference more than one section or paragraph, respectively. 

NOTICE: Paragraphs entitled ‘NOTE:’ are not an official part of this Standard or Safety Guideline and are not 
intended to modify or supersede the official Standard or Safety Guideline. These have been supplied by the global 
technical committee to enhance the usage of the Standard or Safety Guideline. 

1  Purpose 
1.1  The thermal expansion ratio and glass transition temperature of molding compounds are the key characteristics 
which effects the productivity and reliability of the plastic packages. The purpose of this Test Method is to determine 
procedures for thermal expansions characteristics of molding compound. 

2  Scope 
2.1  This Test Method describes the procedure for measuring the coefficient of thermal expansion (CTE) and glass 
transition temperature (Tg) of thermosetting molding compounds. 

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use. 
It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and determine 
the applicability of regulatory or other limitations prior to use. 

3  Referenced Standards and Documents 
3.1  None. 

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions. 

4  Summary of Test Method 
4.1  The coefficient of thermal expansion and glass transition temperature is measured using specified specimen of 
the mold compound. 

5  Apparatus 
5.1  Mold — Producing 2.54 to 5.08 mm cubes or equivalent with an aspect ratio of 0.8:1. 

5.2  Transfer Press 

5.3  Micrometer — 0.00254 mm accuracy. 

5.4  Thermomechanical Analyzer (TMA) — Dupont Model 943, Perkin-Elmer TMS-1, or equivalent. 

5.5  Recorder and Power Supply — Dupont Model 990, Perkin-Elmer UUI, or equivalent. 

5.6  Oven — 200°C ± 5°C capability. 

6  Materials 
6.1  Nitrogen (Gas). 

6.2  Nitrogen (Liquid). 
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7  Sampling 
7.1  Mold samples according to product specifications. 

7.2  Post-cure the specimen in accordance with the material specification, and allow two hours for cooling in a 
desiccator. 

8  Procedure 
8.1  Select a sample, making certain that all sides are flat and smooth. Measure the height of the sample with a 
micrometer to the nearest 0.00254 mm. 

8.2  Place the sample into the TMA sample holder and bring the expansion probe down slowly until it just makes 
contact with the sample. Place sample on fixture per Instruction Manual. Add 3.0 to 5.0 grams to weight tray. Adjust 
the linear variable differential transformer (LVDT) to bring the recorder pen on scale. The LVDT is then zeroed with 
the zero switch. Readjust LVDT, if necessary, to bring pen on scale. 

8.3  In a nitrogen atmosphere, heat the sample at a rate of 20°C/min. to its post-cure temperature. 

8.4  Without changing LVDT or probe position, use liquid nitrogen to cool the sample to a temperature at least 100°C 
below the deviation from α1.1. 

8.5  Heat the sample at a rate of 5°C/min. to at least 200°C. 

8.6  Calculate α(CTE), using the formula: 

CTE =
DL( ) DY( )
DT( ) L( )
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where: L(T+10°) = Length at Temperature 10° higher than temperature at which CTE is being measured. L(T-10°) = Length 
at Temperature 10° lower than temperature at which CTE is being measured: 

∆Y = Y axis sensitivity in µm/mm, 
∆T = change in temperature (20°C), 
L = initial sample height (mm), and 

 for aluminum standard. 

8.7  Run two samples for each lot and record the average. 

8.8  An aluminum standard should be run to determine the calibration factor K for the Y (length) axis per ¶ 8.4 above, 
as necessary to insure the accuracy of the instrument's calibration. 

8.9  Temperature readings should be calibrated periodically per manual instructions. 

9  Report 
9.1  Data is to include the orientation for which the sample is measured (e.g., perpendicular to flow). 

9.2  CTE is reported as a function of temperature. CTE is to be reported every 10°C increments. 

9.3  Report molding conditions and post-mold cure conditions. 

9.4  Report specimen size. 

NOTE 1: For many materials, the glass transition temperature (Tg) may be determined by drawing tangents to the curve at the 
points of minimum and maximum slope. The point at which the tangents intersect is the Tg. The slopes of the lines are referred to 
as α 1 (below Tg) and α2 (above Tg). 
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