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Outline  

1. Potential of SAM  

 

2. SAM analysis set -up  

 

3. SAM analysis examples:  

     Stack dies, micro bumps, c4 bumps  

     FC/PBGA: chip underfill -underfill/laminate/ILD delam  

     TSV`s, FIB cross sections  

 

4.  Summary  
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1. Potential of  SAM                                      
(Scanning Acoustic Microscopy)  
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Potential of Scanning Acoustic Microscopy  

-non-destructive investigations from 

top to bottom  

- non-destructive cross-sectioning 

- high axial- and lateral resolution,      

depending on frequency 

- fast 3D -imaging and analysis  

-estimation of E modulus, G modulus  

and Poission ratio 

acoustic X-section of an IC 

molded device 

molding  Lead frame  Die top  Die attach  
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2. SAM analysis set up  
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Transducer manufacturing equipment:  

Improve resolution and image quality  

HF- sputter equipment, 

-Turbo pump 750 l 

-Start vacuum 1x10-6 mbar 

-Sputter rate 1 µm/h 

-Process gas Argon/ dioxyn 

-Target  ZnO 4 zoll 

-Sputter capacity 0-500 Watt 

-Process parameters 

programmable 
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Spectral response from the different interfaces of a        
370 µm die (thickness)  

Spectrum of the full 
signal: 1st and 2nd 
interface 

Spectrum of the 1st 
interface 

Spectrum of the 2nd 
interface 
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TIME CORRECTED GAIN (TCG):  
Increase depth resolution for stack dies  

Time corrected gain (TCG) is used 
to amplify  the reflected signal 
depending on its time -of -flight 
(TOF).   For example, to be able to 
perform a simultaneous scan of the 
1st  and  
 2nd  interface (G -scan), the 
intensity of the 2 nd  IF needs to be 
significantly  increased.  Using TCG 
the gain can be adjusted for the 2 nd  
peak, avoiding the 1 st  IF to become 
oversaturated.  

surface 1st  IF 

2nd  IF 

1 

2 
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HiSA ï task : compensate  image  artefacts  in case  of   
surface  bow / warpage  

 

HiSA-System controls active the focus 

distance 

 

=> Sample always in focus 

 

Bow: 2 mm 
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Linear Scanning: 

Limited focus due to bending, 

surface trigger limited to ~600µm 

bow 

 

Ý Certain areas out of focus 
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Hardware development GHz SAM:100 MHz -2000 MHz  
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GHz imaging of real small µ -Bumps  

GHz-SAM 

Scanning head with 1GHz 100°  lens 
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Å Tone burst excitation 

Å Broad band excitation 

Å Chirp excitation 

The pulser is driving 
the lens with tone 
burst signals. This 
improves the signal 
intensity and signal 
to noise ratio.  
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3. SAM analysis examples:  
 
Stack dies  
 
FC/PBGA: chip underfill -underfill/laminate/ILD delam  
 
TSV`s  
 


