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Evaluation results of typical measurement methods
of temperature dependent warpage

1 Scope

This document reports the comparison of warpage data of a single sample measured by typical
measurement methods at elevated temperatures, and validates the maximum warpage allowance specified
in JEITA ED-7306 taking into account the possibility of some difference among measuring methods.

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document applies.
JEITA ED-7306 Measurement methods of package warpage at elevated temperatures and the
maximum permissible warpage

3 Terms and definitions
Refer to JEITA ED-7306.

4 Outline of measuring methods

4.1 Method A

(1) Type
Temperature-controlled 3D measurement instrument, LS150 series
Hitachi technologies and services, Ltd.

(2) Measurement by
Hitachi technologies and services, Ltd.

(3) Overview
This system has a laser focus displacement meter and a temperature control chamber which is
capable of setting temperature in the range of -70 °C to 350 °C. This system can measure the
out-of-plane displacement (warpage) of the sample at various ranges of heating and cooling
conditions.

(4) Measurement method
Laser focus displacement meter
A laser focus displacement meter is installed in the XY scanning stage to measure the flatness of the
sample placed in the temperature control chamber.

(5) Heating method
Conduction heating
Temperature of the scanning stage is accurately controlled in the range of -70 °C to 350 °C by liquid
nitrogen and heater. Various chamber sizes are available in the range of 50 mm sq. to 150 mm sq.
and the user can choose an appropriate chamber size based on the size of the measuring sample.
The heating chamber equipped with a large-capacity heater is capable of ramping up temperature at
10 degrees per second, which enables to simulate the temperature profile in the production reflow
process.
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