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Foreword

The text of document 47F/71/FDIS, future edition 1 of |EC 62047-8, prepared by SC47F,
Micro-electromechanical systems, of IEC TC 47, Semiconductor devices, was submitted to the IEC-
CENELEC parallel vote and was approved by CENELEC as EN 62047-§ on 2011-04-18.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2012-01-18

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-04-18

Endorsement notice

The text of the International Standard IEC 62047-8:2011 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 62047-2:2006 NOTE Harmonized as EN 62047-2:2004 (not modified).
EC 62047-3:2004 NOTE Harmonized as EN 62047-3:2004 (not modified).
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SEMICONDUCTOR DEVICES -
MICRO-ELECTROMECHANICAL DEVICES -

Part 8: Strip bending test method
for tensile property measurement of thin films

1 Scope

This international standard specifies the strip bending test method to measure tensile
properties of thin films with high accuracy, repeatability, moderate effort of alignment and
handling compared to the conventional tensile test. This testing method is valid for test pieces
with a thickness between 50 nm and several um, and with an aspect ratio (ratio of length to
thickness) of more than 300.

The hanging strip (or bridge) between two fixed supports are widely adopted in MEMS or
micro-machines. It is much easier to fabricate these strips than the conventional tensile test
pieces. The test procedures are so simple to be readily automated. This international
standard can be utilized as a quality control test for MEMS production since its testing
throughput is very high compared to the conventional tensile test.

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 (including any amendments) applies.

NONE

3 Terms and definitions
For the purposes of this document the following terms and definitions apply.

3.1

deflection

w

displacement of a test piece at the middle of the length, which is measured with respect to the
straight line connecting two fixed ends of the test piece

3.2
deflection angle

B
angle between the deformed test piece and the straight line connecting two fixed ends of the
test piece

NOTE Test piece in this document is often referred to as a strip bending specimen.
4 Test apparatus

4.1 General

A test apparatus is composed of an actuator, a load-sensor, a displacement sensor, and
alignment mechanism as other mechanical testers such as micro-tensile Bmlpnqents
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nanoindentation apparatus. A test piece in a form of strip is very compliant and experiences
large deflection under a small load when comparing it with a micro-tensile test piece with
similar dimensions. In this respect, the load-sensor should have an excellent resolution and
the displacement sensor should have a long measuring range. Details on each component of
test apparatus are described as follows.

4.2 Actuator

All actuating devices that are capable of linear movement can be used for the test, e.g.
piezoelectric actuator, voice coil actuator, servo motor, etc. However, a device with fine
displacement resolution is highly recommended due to small dimensions of the test piece.
The resolution shall be better than 1/1 000 of maximum deflection of test piece.

4.3 Load tip

The load tip which applies a line contact force to the test piece is shaped like a conventional
wedge type indenter tip and can be made of diamond, sapphire or other hard materials. The
radius of the tip shall be comparable to or larger than the thickness of the test piece, and less
than L/50 (refer to Annex C.3).

4.4 Alignment mechanism

The load tip shall be installed on the test apparatus aligned with the load and the
displacement measuring axes, and the misalignment shall be less than 1 degree. The load tip
shall be also aligned to the surface of the test piece with the deviation angles less than 1
degree (refer to Annex C for definition of deviation angles and error estimation of
misalignment). It is desirable to equip the apparatus with tilt stages for adjusting the deviation
angle. The load tip is to be positioned at the centre of the test piece and the positional
accuracy shall be less than £/100.

4.5 Force and displacement sensors

Force and displacement sensors shall have resolutions better than 1/1 000 of the maximum
force and deflection during the test. The accuracy of the sensors shall be within £ 1 % of the

range. The displacement sensors can be capacitive type, LVDT type, or optical type with
acceptable resolution and accuracy. In practice, the deflection can be measured from the
motion of the load tip using a capacitive sensor or from the deflection of the test piece using
an optical method.

4.6 Test environment

It is recommended to perform a test under constant temperature and humidity. Temperature
change can induce thermal drift during deflection measurement. The temperature change or
thermal drift shall be checked before and after the test.

5 Test piece

5.1 General

The test piece shall be prepared by using the same fabrication process as the actual device
fabrication. To minimize the size effect of a test piece, the structure and size of the test piece
shall be similar to those of the device components.

There are many fabrication methods of the test piece depending on the applications. As an
example, the fabrication of the test piece based on MEMS process is described in Annex B. A
lot of strip bending test pieces can be fabricated on a die or a substrate.
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