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Decapsulation(De-cap) 

1) Explain why de-cap has become an integral part of a counterfeit 
avoidance inspection process 

2) Provide evidence of de-cap  being used to identify suspect 
counterfeit parts 

3) Discuss challenges associated with die verification  
4) Offer guidance relative to what to do when die markings cannot be 

compared to the manufacturer’s datasheet 
5) Outline the significance or insignificance of having a “golden 

sample “ for comparative purposes 
6) Explain when and if de-cap can or cannot accurately conclude if a 

part is or is not counterfeit 
7) Explain when OCM verification is required 
8) Offer guidance relative to determining the minimum lot size to be 

tested 
9) Offer guidance relative to selecting samples for test from a large lot 
10) Provide guidance that will assist attendees in the avoidance of “false 

positive “ or “false negative” interpretations 
 

Overview 



  Decapsulation is the process utilized to expose or access the internal 
die within a device package for subsequent inspection and various 
testing. 

 
  Decapsulation  is typically referred to via slang De-cap, hereafter 
DRTL will refer to as De-cap. 

 
 

Definition 

Decapsulation(De-cap) 



De-cap Techniques 

 Mechanical  
 Chemical  
 Plasma  
 Laser  
 Combinations 

 
 



• Real time x-ray system  
• Three axis x-ray images recorded 
• Package  Examples 

• Transistor Outline ( TO ) 
• Ceramic Devices ( Metal Lid?) 
• Plastic Parts 
• Resistors 
• Capacitors 
• Transformers  
• Filters 
• Etc. 

    
 

X-ray to Facilitate De-Cap 



• Scanning Acoustic Microscopy (CSAM) 
• Transmitted or Reflected? 
• Package  Examples 

• Plastic Parts 
• Resistors 
• Capacitors 
• Transformers  
• Filters 
• Etc. 

    
 

CSAM to Facilitate De-Cap 



• Delidding and/or decapping are examples of  
   mechanical de-cap 
• Transistor outline (TO) package requires the lid  
   removal via cutting of metal lid or weld 
    
 

Mechanical De-Cap 



Mechanical De-Cap 



Chemical De-Cap 

• The two methods of chemical decap are manual and auto-decap.  Manual 
decap means adding acid to a beaker on hotplate and dipping  devices to 
dissolve the plastic. Special decap equipment can virtually eliminate  the need 
for the beaker and hotplate. Auto-decap is safer and quicker than manual decap, 
and minimizes the use of acids, an advantage in terms of cost and 
environmental factors.  
• DRTL utilizes a auto-decap as the preferred method. The software-driven a 
Nisene JetEtch II system that can automatically control which acids to use, the 
proper volume, and the necessary dwell time to remove the encapsulant. After a 
procedure has been established for a particular package type, it can be saved for 
future use. This equipment ensures accuracy and repeatability of decap. 



Chemical De-Cap 

• Plastic Parts 
• Resistors 
• Capacitors 
• Transformers 
• Filters 
• Etc. 
    
 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 



Chemical De-Cap 

Why use ???? 
 

• Quality of Marking 
• Location and MFG Logo 
• Lack of Marking 
• Missing Construction 
• Date Codes 
• Lead Frame 
• MIL-STD? 
• Etc. 



Plasma De-Cap 

• Plasma etching removes plastic by making it react with a gas 
which can easily be vented out.  This requires expensive plasma 
etching machines but is very clean and selective.  It also takes 
longer compared to other techniques. 



Plasma De-Cap 

• Oxygen(O2) 
• Tetrafluoromethane (CF4) 
•  Argon(Ar) 
• Nitrogen(N)  
    
 



Plasma De-Cap 



Plasma De-Cap 



Plasma De-Cap 



Plasma De-Cap 



Plasma De-Cap 



Laser De-Cap 

• Laser Ablation or Decap Systems are specifically designed for 
effective decap of IC packages, containing either a single or 
multiple die . 
• The actual amount of material removed can be measured by 
camera focal-depth techniques or by using an external 
mechanical indicator. 
• Following laser ablation, the die surface can be exposed via a 
low temperature wet etch, applied either manually (with a 
suitable dropper) or automatically (with an automated acid 
decap machine), avoiding electric and mechanical alteration of 
the component. 



Laser De-Cap 



G-19 Decap and Internal Inspection Draft - Ver_3-14-12 (2) 



• Introduction 
The inspection of a component’s internal structure, such as the top surface of a 
microelectronic die or metallization traces of a thin-film resistor, is a critical task in 
assessing whether a part may be considered counterfeit.  Characteristics that are 
not normally  visible during optical examination on the external case of a production 
part can be examined after a decapsulation or disassembly  process to determine if 
they are consistent with what would be expected from an original component 
manufacturer device.   
 
• Purpose  
The purpose of this document is to provide guidelines and requirements associated 
with the use of decapsulation, disassembly, and internal inspection as part of the 
process to authenticate the identity of the manufacturer of a part, and/or to discern 
and document characteristics that are consistent with counterfeit parts. 

G-19 Decap and Internal Inspection Draft - Ver_3-14-12 (2) 



G-19 Decap and Internal Inspection Draft - Ver_3-14-12 (2) 



DRTL Supports SAE G19 Proposed Test Flow 
Summary  



G-19 Decap and Internal Inspection Draft - Ver_3-14-12 (2) 



ISO 17025 Field of Tests 

http://www.DRTLonline.com 

http://www.drtlonline.com/


ISO 17025 Skill Set Model 



Can You Afford Not To have A Risk Mitigation Strategy ? 

Thank you ! 
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