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The concept in which electric charge moves from the negative side of a supply to the positive side of the 
supply is called ELECTRON FLOW. 

The concept in which electric charge moves from the positive side of a supply to the negative side of the 
supply is called CONVENTIONAL FLOW. 

The absence of an electron is a HOLE. They move in the direction opposite to electrons. 

N – type semiconductors are produced by adding impurities with 5 valence electrons. This contributes extra 
electrons. 

P – type semiconductors are produced by adding impurities with 3 valence electrons. This contributes to a 
deficiency of electrons. 

The BARRIER VOLTAGE is the amount of electromotive force necessary to start current flow through a P-N 
junction (diode). This voltages for a silicon diode is typically about .7v. 

 The DEPLETION REGION is an insulating region contained within a diode. The mobile charge carriers 
(electrons and holes) have been forced away by an electric field. The only elements left in the depletion region 
are ionized donor or acceptor impurities. 

In order to obtain proper operating conditions of semiconductors in circuits, certain predetermined voltages 
or currents must be established at various points in the electronic circuit. This principle is known as BIASING. 

An atom is made of PROTONS, NEUTRONS, and ELECTRONS. 

In the theory of atomic structure, the outer shell of electrons is called the VALENCE SHELL. 

NEGATIVE IONS are created when a molecule gains a negatively charged electron. 

 POSITIVE IONS are created when a molecule loses a negatively charged electron. 

 The ELECTRON is a subatomic particle.  It has a negative electric charge 

The PROTON is a subatomic particle.  It has a positive electric charge. 
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The NEUTRON is a subatomic particle. It has no net electric charge. 

TRIVALENT MATERIAL has three electrons in the outer or valance shell it is used to "dope" silicon to make it a 
P type material. 

PENTAVALENT MATERIAL has five electrons in the outer or valance shell it is also used to "dope" silicon to 
make N type material. 

A SEMICONDUCTOR CRYSTAL describes a highly ordered structure, occurring due to the intrinsic nature of its 
constituents to form symmetric patterns. 

If IMPURITIES are added to a semiconductor material, the electrical properties of the material can be 
modified. 

The process of adding impurities to a semiconductor material to change the semiconductor material's 
electrical properties is called DOPING. 

 A PASSIVE COMPONENT is one that may consume, but does not produce energy. 

 A COVALENT BOND is a chemical bond that involves the sharing of electron pairs between atoms. 
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SAFETY DISCLAIMER: 
M-SAMC educational resources are in no way meant to be a substitute for occupational safety and health 

standards. No guarantee is made to resource thoroughness, statutory or regulatory compliance, and related 
media may depict situations that are not in compliance with OSHA and other safety requirements. It is the 
responsibility of educators/employers and their students/employees, or anybody using our resources, to 

comply fully with all pertinent OSHA, and any other, rules and regulations in any jurisdiction in which they 
learn/work.  M-SAMC will not be liable for any damages or other claims and demands arising out of the use of 

these educational resources.  By using these resources, the user releases the Multi-State Advanced 
Manufacturing Consortium and participating educational institutions and their respective Boards, individual 
trustees, employees, contractors, and sub-contractors from any liability for injuries resulting from the use of 

the educational resources. 

DOL DISCLAIMER: 
This product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training 

Administration. The product was created by the grantee and does not necessarily reflect the official position of 
the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any 

kind, express or implied, with respect to such information, including any information on linked sites and 
including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, 

continued availability, or ownership. 

RELEVANCY REMINDER: 
M-SAMC resources reflect a shared understanding of grant partners at the time of development. In keeping 

with our industry and college partner requirements, our products are continuously improved. Updated versions 
of our work can be found here:   http://www.msamc.org/resources.html. 
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