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In recent years the hybrid 

microelectronics industry has been 
plagued with an apparent 
phenomenon or condition called 
"one-way-leaker" on various styles 
of hermetic glass-to-metal seal 
packages. The application of 
monolithic integrated circuit 
requirements for hermeticity testing 
of large area hybrid devices, Mil-
Std-883, Test Method 1014, 
Condition C further highlights the 
problem. 

The condition appears to be most 
prevalent under the 60 psig gross 
leak bomb pressure and least 
prevalent under 30 psig bomb 
pressure. Table III of Test Method 
1014 recognizes potential package 
limitations and provides for the 
range of test conditions found in 
table 1. 

Normal hybrid packages are 
shown in figures la, 1b, and 1c. 
Figures 2a, 2b, and 2c are 
exaggerated views of the packages 
shown while being subjected to 60 
psig bomb pressure. 

The Phenomenon 

The fine and gross leak testing of 
Mil-Std-883, Test Method 1014, 
subject the sealed hybrid packages to 
various combinations of time-
pressure-temperature stresses. 
Packages produced by various 
manufacturers either push their state 
of the an in glass-to-metal seal 
package manufacturing quality or are 
incapable of passing this test. 

Under various bomb pressures, 
the intergranular oxide of the glass-
to-metal seal appears to be 
temporarily stressed, thereby, 

developing minute cracks. This 
indicates the limits of package 
manufacturing technology may have 
been exceeded. 

 
TABLE 1 – TEST CONDITIONS 

Bomb Pressure 
psig Min. 

Bomb Duration 
(Hr.) Min. 

30 10 

45 6 

60 2 

 
During the bombing process, the 

leak test fluids, along with other 
gases and potential contaminants, 
can be injected into the sealed 
packages. After removal of the 
various pressures, the developed 
microcracks apparently reseal, 
become hermetic again, and test 
good. With the possible exception of 
the Radioisotope Test Method, Test 
Method 1014, Test Condition B, 
current standard detection methods, 
including the weight-gain 
measurement, are incapable of 
detecting these one way leak 
conditions. 

Indicators 

Group C, Subgroup 3 of Mil-
Std883, Test Method 5008, Quality 
Conformance Inspection (QCI), 
requires an internal water vapor 
content test in accordance with Test 
Method 1018. As a result of this test, 
the one-way leaker is identified. 

During an 18 month period, one 
company' subjected various glass-to-
metal seal packages from various 
manufacturers to over 425 internal 
water vapor content tests. The 

packages ranged in volume from 
1.2 cc to 17.82 cc and were 
represented by flatpack, step, and 
bathtub configurations. The number 
of package leads ranged from 16 to 
136. All packages were weld sealed; 
four different types of sealing 
machines were used to eliminate the 
possibility that the phenomenon was 
unique to a particular package 
sealing machine. 

Table 2 shows the test results 
where greater than 5000 ppm of 
water were detected. The results are 
listed by ascending water content 
and package manufacture. The 
package manufacturers are shown as 
manufacturer A, B, or C. 

Analysis of Data 

Ninety-eight packages had 
moisture content in excess of 5000 
ppm. The variables relating to 
package size, number of leads (pins), 
package configuration, and sealing 
machine were eliminated as being 
significant factors in the test results. 
During the evaluation period, some 
of the vacuum bake-out procedures 
were modified slightly to eliminate 
this factor. In many of the tests, 
identical packages were supplied by 
multiple manufacturers, eliminating 
the single supplier or uniqueness 
variable. 

The test program utilized 
packages from three manufacturers 
with initial acceptable leak rate 
criteria established by Test Method 
1014. All test results of Test Method 
1018 were entered into a computer 
data base, and every form of data 
reduction and evaluation was 
considered. One data sort revealed 
startling results: all moisture levels 
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above 5000 ppm, and other elements 
such as fluorocarbons, were traced to 
two of the three package 
manufacturers evaluated. The two 
manufacturers had a "mixed bag" of 
results, that is, moisture levels above 
and below 5000 ppm. 

Summary of Findings 

More one-way leakers were 
identified when sealed packages 
were subjected to 60 psig bomb 
pressure. One-way leakers also were 
identified under 30 psig. 

As many variables as possible 
were eliminated in order to properly 
evaluate the test results. The 
variables eliminated were package 
styles, number of leads, package 
area, package and lead finishes, 
sealing machines, and vacuum bake-
out procedures. 

All packages were subjected to 
the element evaluation requirements 
of Table V of Test Method 5008. In 
the case of a high usage 36 pin 
bathtub package, supplied by several 
manufacturers, subsequent 100 

percent hermeticity testing was used 
prior to evaluations in an attempt to 
provide a suitable incoming screen. 
Incoming test results had no bearing 
in final test results, therefore, it was 
not evident that any incoming 
evaluation test could detect potential 
one-way-leakers. 

All detected one-way leakers 
were verified by die penetrant 
testing. All leaks occurred around 
the lead (pin) area. No leaks 
occurred as a result of improper 
sealing techniques. Packages having 
improper teals were initially rejected 
because of improper leak rates. 

Visual criteria of Test Method 
2009 is incapable of identifying 
potential problems. Currently, 
proposed emulation tests as an 
alternative to Test Method 2009 are 
not capable of properly detecting 
potential problems. 

Conclusions 

Prior to the test program 
described here, it was commonly 
believed that the phenomenon of the 

one-way leaker was a large area 
hybrid circuit fact of life. It was 
readily accepted that all packages, 
regardless of their manufacturing 
origin, could be the victim of the 
one-way leaker phenomenon. 

However, computer manipulation 
of the derived data clearly shows 
that not all hybrid packages are 
created equal. The test results cl4arly 
show that identical packages 
supplied by different manufacturers 
have sufficiently different 
manufacturing technologies, 
materials, and quality to provide 
vastly differing performance results. 

Lastly, the only immediate 
remedy to this apparent problem is 
"Caveat Emptor," let the buyer 
beware, and carefully select suitable 
suppliers capable of providing 
consistently acceptable results. 

 
Contact author at ILC Data 

Device Corp., 105 Wilbus Pl., 
Bohemia. N.Y. 11716; telephone. 
516/567-5600. 

 

 
 

 
Figure 1a, 1b, 1c left, normal hybrid package. Figures 2a, 2b, 2c, right,  

exaggerated views of the package while being subjected to 60 psig bomb pressure.  
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TABLE 2 – RGA SUMMARY OF PARTS TESTED IN 1986 AND 1987 

 S/N Moisture Nitrogen Oxygen Argon CO2 Hydrogen Helium Fluoro- Ammonia Date Seal  Package Manufac- 
  ppm % ppm ppm ppm ppm ppm carbons % ppm tested date type turer 
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TABLE 2 – CONTINUED 

 S/N Moisture Nitrogen Oxygen Argon CO2 Hydrogen Helium Fluoro- Ammonia Date Seal  Package Manufac- 
  ppm % ppm ppm ppm ppm ppm carbons % ppm tested date type turer 

 
 


