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MECHANICAL 
CHARACTERIZATION OF THE 
BONDING STRENGTH

with a medium or high mismatch in the 

coefficients of thermal expansion. The 

shear test can be carried out with fully 

processed micro systems and therefore 

enables the analysis of real devices.

Advantages of the test methods

 ▪ Evaluation of packages bonded with 

and without intermediate layers

 ▪ Analysis of different bonding parame-

ters on the bonding strength

 ▪ Characterization of the homogeneity of 

the bonding process

 ▪ Assessment of fully processed devices 

based on the compression shear test

Description

Waferbonding is a key technology for 

the development of new Microsystems.  

To ensure the functionality of the micro 

electromechanical systems (MEMS) and 

nano electromechanical systems (NEMS), 

a mechanically strong and hermetically 

sealed package is required. The reliability 

of the MEMS devices is mainly affected 

by the bonded interface. Therefore, 

the determination of the mechanical 

properties of the bonded interface is 

essential for the design of new micro 

and nano systems as well as the life time 

assessment.  

For the analysis of the bonding strength, 

the Fraunhofer ENAS specialized on the 

Micro Chevron test and the compression 

shear test. Based on a mode I crack ope-

ning, the Micro Chevron test represents 

the most critical failure mechanism for 

MEMS and NEMS devices. It is used to 

determine the fracture toughness and 

energy release rate. The compression 

shear test is a suitable approach to cha-

racterize the shear strength of packages 
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Figures: 

page 1: Schematics of Micro-Chevron-Test with 

measured force-displacment-curve for glassfrit 

bonded test samples (left);

Compression shear test based on a universal 

testing machine TIRA test 2805 (TIRA GmbH) for 

an anodic bonded silicon-glass-sample (right)

 Micro Chevron test Compression shear test

Bonding Strength

fracture toughness KIC

shear strength tshear

energy release rate GIC

Substrates same material different materials

Process with and without intermediate layers with and without intermediate layers

Accuracy high medium

Scatter of results small medium

Sample length l ≥ 5 mm l ≤ 10 mm

Sample width 5 mm ≤ w ≤ 10 mm w ≤ 10 mm

Substrate thickness d ≤ 675 µm
50 µm, 100 µm, 200 µm, 300 µm, 

400 µm, 450 µm, 500 µm, 600 µm

special designs of the specimens on request

Test speed v ≥ 1 µm/s v ≥ 0,01 mm/min

Maximum force Fmax ≤ 80 N Fmax ≤ 5000 N

Additional offers

numerical determination of the stress 

intensity coefficient for special sample 

designs

 

Photo acknowledgments: 

Fraunhofer ENAS

All information contained in this datasheet is 

preliminary and subject to change. Furthermo-

re, the described systems, materials and proces-

ses are not commercial products.


