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Table 1. = 7|22 HTCCL} LTCC 7|& H|m
HTCC LTCC
A Aluming, AINA| Al,Ogtglass
MR >1,500C <1,000C
27AR917] R(H) Air(Ag) / $9)(Cu)
AR W, Mo, Mn Ag, Cu, AgRd, Au
sty Good Not good
Conductor ressiivity insde >10 mOhm/yy >5 mOhm/sy
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CTE (coefficient of
thermd expansion) 6 pom 38 pom
Mechanicd Srength >350MPa <200MPa
Brazing Srength S50N/mn >30N/mn
RF paformance Good Vey good
Integrated Ressors Not posshle Posshle
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Fig. 1. HTCC M|Z==X (Courtesy of Semiconductor Enclosures Inc)2.
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Table 2. HTCC Packaging 7|&2| AIEH

» Robugt and proven technology

 Automated production sysems

Mechanicaly & themdly superior to LTCC

Cog effective (use non-noble metd pestes)

Optimum Reiahility (Hermetic reiability)

Design Freedom (3D design flexibility)

Termind Density (circuit density)

Metd Brazing

Superior protection for semiconductors in harsh environments
Easy integration into metd housing due to matched TCE

Cannat incorporate embedded resigors
Loss & high frequencies
Limited didectric condant, CTE
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Table 3. Technical Performance®

Technical Characteristics PCB LTCC HTCC Si

Guarantead Life time (in years) 3 >20 >20 >20

Volume resgivity in Ohn*m (RT) >101 >107 >107 10°

Bresk down voltage in V/em 40 >40 15 -

Thermd Coefficient of Expanson(TCE) xy 16 6 7 3

TCEz<1g 60 (290 2tg) 6 7 3

Hexurd Srength in MPa 210 30 100

Thermd Conductivity in W/mK (RT to 400C) 01 3 20 125

Conductor Resgance in Ohm/square <1l <5 <15 <0

Didettric condant, IMHz 47 785 98 120

Didectric Congtant, 10GHz - 78 90 -

Loss Tangent, IMHz 0025 0002 00004

Loss Tangent, 10GHz 0020 0005 0001

Line Aitch 200 200 200 2

Integration of Passve components L L,R C L LR C

Water ebsorption in% <03 0 0 0

Hermeticity in Torr >10% <10® <108 <108
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Table 6. Perspectives and Challenges?®

Opportunity Challenge Technical Reguirements

Lab on Chip, )
Biotechology, | Integrated fluicic, gmca ﬁgm
Chemicd sensors | integrated reactors ] 0 '.CE[

Ruidic interfaces

and sensors
Heterogeneous High pin count, |Hatness, CTE maching of Ceramic to
Integration QFP, LGA, BGA |PCB,

3D interconnection,

] o . "I New and adapted maerids,
System in Peckage| Passive integration, New and adapted processes

thermd menegement
MEMS Packaging | 3D integretion, . -
(Mico Hlecto | hemeticity, Wafer EZEXT\T(H;;FG of Caramic to S,
Mechanicdl Systems) | level packaging kege
MOEMS Packaging| Integretion of .
(Mico Opica | cpicd and dctica |70 XY <rkage
Bledroric Machines)| conduciors excellent planarity and accuracy
Energy effidency High powerhigh |High curency conductor,

complexity Integration Micro cooler, high temp.
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