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HTCC Hermetic Packages 

HTCC Packages Serve the High Performance Electronics Marketplace by 
Providing Hermetic Enclosures (Packages) for the Purpose of Protecting 
Delicate Integrated Circuits from the Environment 
 
This Includes Protection Against Moisture, Heat, Thermal Shock, Thermal 
Expansion, and Corrosive Elements that are all Managed by the Package 
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HTCC Packages Perform to Mil-Std-883 Test Requirements 

Requirement for Hermetic Packages:   

Electrically insulated enclosure to protect semiconductor devices 

from harsh environments over a 10 year lifetime   

Hermeticity Leak Rate Standard:  1 x 10-8 Std cc/sec He 

Todayôs Package Requirements:  

Hermeticity Leak Rate:  1 x 10-13 Std cc/sec He  

Device Types:  Si, HgCdTe, InSb, GaAs, GaN, Lithium Niobate  

Device Threats:   Moisture, organic residues, chemically-

reactive gases, temperature stability 

Package Contaminants:  Outgassing, Surface Desorption 
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Hermetic Packaging Technologies 
 

Á High Temperature Cofired Ceramic (HTCC): 
 90% Aluminum Oxide Ceramic  
 Tungsten Metallization  

 MolyManganese Metallization  
 Kovar Sealrings, Leads, Pins 
 Design Miniaturization Advantage 
 Mechanical Shock Advantage 
 Weight Advantage 

 
 

Á Glass-to-Metal Seal (GTMS)                 
 Kovar Housing 

 Corning 7052 Glass Seals 
 Lower Cost Advantage 
 
   

Two Predominant Hermetic Package Technologies:  HTCC and GTMS 
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HTCC Lead Terminal Density Advantage 

Á HTCC Lead Terminal Density - Higher 
 
Fine Pitch:  0.025 inch, Centerline  
Use of HTCC Packge Design can double 
the number of output terminals as 
compared with GTMS 

Á GTMS Lead Terminal Density - Lower 
 
Minimum Pitch:  0.040 inch, Centerline 
(Double stacking of lead terminals is not 
competitive with HTCC) 
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HTCC DESIGN ADVANTAGE 

Multilayer Structure Similar to  

Printed Wiring Board (PWB)  

 

Á High Routing Density 

Á Solid Metal Planes 

Á Power / Ground 

Á Controlled Impedance 

Á Cross-talk Shield 

Á Differential Signal 

Pairs 

Á Wirebondable Pads 

Á Kovar Sealrings 

Á Parallel Seam 

Sealable 

Á Laser Weldable 

Á Brazed-On Terminals 

Á Pins 

Á Leads 

Á Solder Pads 
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HTCC DESIGN ADVANTAGES 

Multilayer Structure 

Á HTCC packages are characterized by 
layers of ceramic tape ranging from 
0.004 to 0.010 inch thickness 
laminated together.   
 

Á These Layers have metallized circuit 
patterns in the ñX ï Yò plane.  
Conductive Vias pierce the layers in 
the ñZò Axis forming electrical 
interconnects between the layers. 

http://www.ametek.com/
http://www.hccelectronicpackaging.com/


www.hccelectronicpackaging.com 

Kovar Sealframe 

A4 

 

B1 

 

B7 

 

C4 

 

C1 

 

A1 Metallized for Braze Attach 

Metallized for Wire Bond 

Metallized for Via Column Connection 

Vias On Each Layer 

Metallized for Braze Attach 

Kovar Lead or Pin 

CAVITY PACKAGE DESIGN 

Typical Cross Section View 

 

Á CERAMIC LAYER   

 STRUCTURE 
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Á HTCC PROVIDES HIGHEST INPUT / OUTPUT TERMINAL DENSITY 

Á 0.020 INCH LEAD PITCH IS 2X to 5X BETTER THAN GTMS 

Á HTCC OFFERS A WEIGHT REDUCTION ADVANTAGE 

Á CERAMIC = 3.6 GRAMS PER CC 

Á KOVAR = 8.3 GRAMS PER CC 

Á HTCC PROVIDES HERMETIC RELIABILITY IN HARSH ENVIRONMENTS 

Á TEMPERATURE CYCLING:  -65ÁC to +150ÁC;  1000 CYCLES 

Á MECHANICAL SHOCK 

Á VIBRATION 

Á SALT ATMOSPHERE 

Á 10 DAY MOISTURE EXPOSURE 

Á HTCC RELIABILITY EXCEEDS THAT OF GLASS-TO-METAL SEAL AND LOW TEMPERATURE 
COFIRE TECHNOLOGY 

Á HTCC RESOLVES GTMS GLASS CRACKING ISSUES 

Á HTCC HAS HIGHER STRENGTH THAN LTCC 

Á <1 x 10-13 HELIUM LEAK RATE:  PROVEN 10 YEAR VACUUM LIFE 

HTCC DESIGN ADVANTAGES 

ñCustom Engineered Solutionsò 
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