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NOTXCE 
i ELA Engineering Standards and Publications are designed to serve the public interest 

through eliminating misunderstandings between manufacturers and purchasers, facilitating 
interchangeability and improvement of products, and assisting the purchaser in selecting 
and obtaining with minimum delay the proper product for his particular need. Existence 
of such Standards and Publications shall not in any respect preclude any member or 
nonmember of EIA from manufacturing or selling products not conforming to such 
Standards and Publications, nor shall the existence of such Standards and Publications 
preclude their voluntary use by those other than EIA members, whether the standard is 
to be used either domestically or internationally. 

c 

Recommended Standards and Publications are adopted by EIA without regard to whether 
their adoption may involve patents on articles, materials, or processes. By such action, E U  
does not assume any liability to any patent owner, nor does it assume any obligation 
whatever to parties adopting the Recommended Standard or Publication. 

Technical Bulletins are distinguished from EIA Recommended Standards or Interim 
Standards, in that they contain a compilation of engineering data or information useful to 
the technical community, and represent approaches to good engineering practices that are 
suggested by the formulating committee. 

This Bulletin is not intended to preclude or discourage other approaches that similarly 
represent good engineering practice, or that may be acceptable to, or have been accepted 
by, appropriate bodies. Parties who wish to bring other approaches to the attention of the 
formulating committee to be considered for inclusion in future revisions of this Bulletin are 
encouraged to do so. It is the intention of the formulating committee to revise and update 

practice, or government regulations, or for other appropriate reasons. 
this Bulletin from time to time as may be occasioned by changes in technology, industry [ 
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X-RAY FLUORESCENCE 
FOR 

MEASURING PLATING THICKNESS 

1. PURPOSE 

There are a number of techniques currently being used for measuring plating thickness. All have peculiar 
application and also limitations, Basic economics, however, demands that for measuring gold thicknesses in 
the commonly used plating thickness ranges, a system must be highly reliable, accurate, repeatable and fast. 
Over the past several years X-ray Fiuorescence systems, more than any other, have been found to meet that 
requirement. There are, however, many facets of operation involved with x-ray techniques with which the 
operator should be acquainted. The purpose of this paper is to highlight these subtleties so that x-ray users 
are aware of them and can implement procedures for their instrument operation which will provide 
measurements of highest possible levels of accuracy and repeatability. 

2. INTRODUCTION 

X-rays are electromagnetic waves, generally thought of as particles of light or photons of very high energy 
levels. They travel at a very high frequency and are of short wave length. X-ray radiation occurs naturally, 
such as in the form of a radioisotope or can be generated artificially as in an x-ray tube. The advantage of an 
x-ray tube is that it produces a high x-ray flux which does not decay and is generated only as long as power is 
applied. The radioisotope in contrast cannot be turned off and unless a large quantity of the material is used, 
it generates only a small flux of x-rays. 

Consequently, the x-ray tube is the more stable and safest system for generating x-rays in applications for 
measuring plating thickness. This is accomplished in the tube by applying a high voltage across the gap 
between a heated cathode filament and a tungsten target causing the electrons to bombard the target at high 
energies which in turn emits x-rays, In application these incident x-rays must be focused into a fine beam 
capable of being directed into extremely small areas. This is done by passing the x-rays through a long 
narrow tube made with strongly absorbing or reflective walis which permit only radiation traveling parallel to 
the tube axis to traverse its entire length. This tube, known as a "Coiiìmator", can direct x-rays in a beam as 
narrow as 0.08 mm (.MO") in diameter, allowing access to very smaü areas. 
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3. X-RAY FLUORESCENCE 

The atoms which make up an element consist of a central nucleus surrounded by electrons orbiting the 
nucleus at various energy levels, known as shells. If an incident photon, a quanta of energy, strikes an 
electron in a given sheli that electron wiü gain energy from the striking photon and becomes excited. In this 
state it leaves the atom, creating a vacancy in the sheil from which it originated. To fill the vacancy an upper 
level electron, one with a higher energy will fall into the vacancy. The excess energy which this electron 
possesses will then be released as the emission of a photon, in this case, an x-ray photon. This is known as x- 
ray fluorescence. 

Each atom possesses an electron distribution and arrangement peculiar to itself, see Periodic Table, page 7. 
The energy of the fluoresced x-rays for a given emission íine increases with the atomic number of the 
particular atom. In other words, the wave length or energy of the fluoresced x-rays characterizes the 
particular atom emitting them. So, it can then be seen that by examining the distribution and energies of the 
fluoresced x-rays from materials, the nature of these materials may be determined. Further, by the 
monitoring of the relative quantities or intensities of the x-ray fluoresceme throughout the spectrum the 
proportional quantities of the materials present can be determined as weli. 
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