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SYNOPSIS 

Hermetic seam sealing is the final assembly operation and vital process in HMC fabrication, which is 
extremely important in maintaining the reliability of the circuit for long periods of time under any adverse 
environments that the hybrid might encounter.  While sealing of large periphery package, the occurrence of 
spark, during weld of the package were observed, due to variation in tolerance in package height, width and 
length. With innovative sealing method and process parameter optimization, spark during sealing of large 
periphery package is overcome. 
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1.0 INTRODUCTION 

Seam welding, also called seam sealing or resistance welding is the most popular and widely used process 
for hermetic sealing of Hybrid Microcircuit (HMC) packages. In seam sealing, the lid is positioned on the 
package, and two truncated, cone shaped copper alloy electrodes are allowed to travel along the top edge 
surface of the opposite sides of the package lid. These electrodes deliver high current pulses that flow 
through the lid-package interface, laterally across the lid as well as through the package and out the other 
parallel electrode. The travel rate of electrodes, the intensity and duration of current pulses, and the interval 
between pulses are controlled to provide the optimum molten region of overlap with the minimum energy 
input. Seam sealing localizes the heat to the point of contact of the lid and electrodes, focusing sufficient 
power into the small seal area so that the weld is completed before the rest of the package have time to heat 
up. The temperature at the point of contact is about 1500°C and has been controlled by the current pulse 
amplitude. Fig-1 shows the seam welder used for hermetic sealing of HMCs. Force is one of the vital  

Fig-1 Seam welder for hermetic sealing of HMC packages 
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parameter for generating heat to achieve required temperature for sealing. Sealing process is initiated after 
achieving the required force; the force achieved during sealing is not uniform on all sides of the large area 
Packages, as electrode arm widens. With innovative sealing method and process parameter optimization the 
force achieved an all sides of the large area packages is uniform and spark during sealing of large periphery 
package is overcome. 

2.0 CHALLENGES IN SEALING OF LARGE PERIPHERY PACKAGES 

Challenges encountered during sealing of larger area packages are spark, lid shift and not achieving uniform 
stitches, which is required to achieve, fine leak rate in the order of 1X10-8atm-cc/sec of Helium.  

Firstly, while sealing of larger package area, the electrode arm widening increases and the occurrence of 
spark, during tack weld of second side of the package increases, due to variation in tolerance of the package 
height and the custom sealing method. Fig-2 shows the pit in sealing periphery caused due to spark. 

Secondly, as package area increases, lid area increases and the variation in the lid tolerance increases, hence 
the uniformity in the lid tolerance decreases, which causes the lid shift as well as non-uniform stitches. 

Fig-2: Pit in sealing periphery due to Spark 

3.0 PROCESS OPTIMIZATION 

Force is one of the vital parameter for generating heat to achieve the required temperature for sealing. In 
custom sealing process the equipment carries out first tack welding, after achieving the required force and 
completes the seam welding on two sides of the package. After completion of sealing on the two sides of the 
package the electrode arm lifts up and package platform rotated for 90 degree. Once again the electrode 
comes down and carries out sealing on other two side of the package. While sealing other two sides of the 
package the electrode arm starts sealing after coming down, and it assumes the force achieved during the 
tack weld sealing of the first two sides, hence if there is a variation in the tolerance of the package height 
and variation in the tolerance of the force supplied to the electrode by the equipment can cause spark on the 
seam sealing. 

Uniform force is achieved during seam sealing of both sides of the package with new Innovative sealing 
process.  Seam sealing of first two sides of the HMC package is carried out, during which the equipment 
carries out first tack welding, after achieving the required force and completes the seam welding on two 
sides of the package. After completion of sealing on first two sides of the package, the electrode arm lifts up 
and package platform is brought back to HOME position. The platform is rotated for 90 degree before 
sealing of other two sides of the HMC package. After, the seam sealing of other two sides of the HMC 



package is carried out, during which the equipment carries out second tack welding after achieving the 
required force and completes the seam sealing on other two sides and finally bringing back platform to the 
HOME position completes the sealing process of the HMC package. Fig 3 shows the comparison in the 
quality of sealing before and after the new Innovative sealing process 

Fig.3: Sealing periphery (a) before & (b) after implementation of new process 

4.0 PROCESS QUALIFICATION 

The Innovative Seam welding Process developed for hermetic sealing of large size package has 
been qualified through a rigorous qualification program as per guidelines of ISRO-PAS-206.  The 
samples required for qualification have been fabricated and evaluated. The following table provides 
the details of various tests performed on samples as per Mil-Std-883. 

TEST 
MIL- STD – 883 

METHOD CONDITION 
Sealing 1014 

External Visual Inspection 2009 30X 
Temperature Cycling 1010 -55° C To +125° C, 50 Cycles 

Vibration (Sine) 2007 

1.Sine Vibration
20g, 20-100 Hz { All axes} 
Sweep rate : 2 Oct/min 

2. Random Vibration Levels {all 3 axes}
20   –  70         -   + 3 dB/Oct 
70   –  700       -   0.4g2 /Hz 
700 –  2000     -  -6 dB/Oct 
grms-    21.4 
Duration           -   2 min/axis 

Seal Leak 
Fine 1014 30 PSIA , 50Hrs 

Limit : 5 X 10-8atm-cc/sec 

Gross 1014 30 PSIA,  24 Hrs 
NO STREAM OF BUBBLES 

(a) (b) 



5.0 CONCLUSION 

The Innovative Seam welding Process has been developed and qualified for hermetic sealing of 
large size package. The same procedure is implemented for sealing of ceramic and metal packages of 
smaller size, resulting in improved leak rates and no visual defects; thereby increasing the reliability of the 
Hybrid Microcircuits.  
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