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Fig. 2 Overview of MCT-W 
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Compression Testing and Observation of Deformation of Bonding Wire
Au Balls by Shimadzu MCT-W500 Micro Compression Testing Machine

Broadly speaking, there are two types of wire bonding, 
thermocompression and thermosonic. Of these two 
methods, thermosonic bonding has become the most 
commonly used method. For this reason, it has 
become important to grasp the relationship between 
bonding force and displacement (deformation). 

The following introduces an example where we 
performed a compression test on the Au ball at the 
end of a bonding wire, investigated the relationship 
between force and displacement, and observed the 
progress of deformation from the side.

Fig. 3 Before Test Fig. 4 After Test

1) Specimen name Au ball

2) Specimen No. No.1 No.2

3) Specimen shape/size See Fig. 1.

1) Testing machine

Shimadzu MCT-W500 Micro 
Compression Testing 
Machine and optional length 
measurement kit/side 
observation kit (See Fig. 2)

2) Test type Compression test

3) Test force 1000 mN

4) Loading rate 41.482 mN/sec

5) Upper indenter Made of diamond, 500 μm 
dia. flat surface

6) Lower compression
plate SK

7) Test method
One specimen was placed on 
the lower compression plate, 
and the compression test 
was performed. 

1)  Figs. 3 and 4 show images of the Au ball taken by 
the length measurement kit from above before and 
after the compression test performed on specimen 
No. 1.
The flattened state of the ball after the test can be 
observed.

1. Specimen

2. Test conditions

3. Test results

Au wire dia.: 25 μm

Ball dia.: 75 μm

Fig. 1 Au Ball
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(1) Start of indenter lowering (3) Compression in progress

[Specimen No. 1]
Displacement: 15�μm
Force: 589.477�mN

[Specimen No. 2]
Displacement: 15�μm
Force: 457.987�mN

Screen obtaining 
forces No. 1: 589.477�
mN and No. 2: 
457.987�mN with 
displacement entered 
as 15�μm

(4) Arrival at test force (5) Indenter raised

(2) Au ball contact 

Fig. 5 "Data under same value (Force-Displacement graph)" and "Compression Deformation of the Au Ball" Images

2)  Fig. 5 shows the "data under same value (force-
displacement graph)" ,  and "compression 
deformation of the Au ball" images obtained by the 
side observation kit. Using this graph, when the 

displacement is selected and the displacement 
value is decided, the force value of each specimen 
can be displayed.

3) If displacement is selected on the "data under same 
value (force-displacement graph)" screen (Fig. 5) 
obtained by the test, and "15 μm" is entered as the 
specified displacement value, "589.477 mN" and 
"457.987 mN" are displayed for specimen Nos. 1 

and 2, respectively, in the force display area, and 
the force for each specimen at the specified 
displacement of 15 μm can be known. 
This relationship can also be searched for from the 
raw data.

As introduced in this example, mounting the side 
observation kit on the Shimadzu MCT-W500 Micro 
Compression Test ing Machine al lows the 
compression test behavior of micro specimens to be 

investigated from both numerical values (graph, raw 
data) and images, which enables more reliable 
results in line with changes in the test subject to be 
obtained. 

4. Summary


