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Hermetic packaging is used in
many electronic  assembilies.
The hermetic seal provides an
“air tight” atmosphere free from
moisture, harmful gases and oth-
er contaminants surrounding the
product; creating an inert oper-
ating environment that protects
the components inside for years
of failure free operation. This
technical brief summarizes the
common sealing methods used
for quartz based crystal resonator
and oscillator products.
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Seam Welding [Seam Sealing]

The most common method used today to seal leadless ceramic pack-
ages. A Kovar cover is placed on a gold [Au] plated Kovar seal ring.
Current is fed through opposing electrode rollers, generating heat by
the electric resistance through which it passes and thereby fusing the
contact portions of the cover and seal ring. Continuous movement of
the roller produces a closed seam along the cover’s edge.
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Advantages
e Hermetic seal
Kovar Cover  Very high reliability
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e Tight stability requirements

. SPRIERS Sras « Metal cover provides EMI shielding
° \ Crystal Resonator » Good shock performance
e High productivity method

Ceramic Base

| » Lead-Free

CTS Product Examples
403 405 SA324, CB3LV. 637
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J[Slealslle=1N:I(SIMM Electron Beam Sealing

Package The emerging low cost sealing method for very small leadless ceramic
packages. A Kovar cover with silver [Ag] solder cladded on bottom
Sea[ing edge is placed on a gold [Au] plated metalized layer. An electron beam
moves along the edge of the metal cover, heating the cover, which

Methods melts the solder creating a seal with the gold layer below.

CTS Product Examples
402, 416

Sealing Machine

Advantages
e Hermetic seal
« Very high reliability
e Miniature package processing through fine-focused electron
beam
Less thermal stress on quartz resonator
Tight tolerance and stability performance [+10ppm]
Low ESR capability through vacuum sealing environment
Metal cover provides EMI shielding
High productivity method
Lead-Free

Electron Beam

Finish Plate (Au) Kovar Cover - Bottom Clad w/Solder (Ag)

Conductive Epoxy
Barrier Layer (Ni)
\ Crystal Resonator

Base Layer (W) I
Ceramic Base

Work Surface



J[Sealolle=1REI¢ I Glass Sealing
PaCka e Low cost sealing method that requires RoHS Exemption “7(c)-I, due
g to small amount of lead [Pb] in seal material. The ceramic cover and
Sealing ceramic base are sealed by the fusion of low-melting-point glass frit,
which melts at approximately +370°C.
Methods

Sealing Machine

CTS Product Examples
443, 445

Advantages

» Hermetic seal

» High temperature applications
e Low cost process
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Work Surface

Ceramic Cover

Conductive Epoxy

Glass Frit

\ \ Crystal Resonator
BN ~N

Ceramic Base




lSeapllecIN=ICIMN Resistance Welding
Package

Method used for standard crystal and oscillator devices housed in
metal can enclosures. Pressure is applied through a die-set to make

Sealing the metal cover and base come into contact with each other. A high
current is sent through the dies, welding the metallic contact portion
Methods of the cover and base, which is fused by the electric resistance.

Work Surface o Sealing Machine

CTS Product Examples
MP, ATS, ATS-SM, MXO45

Crystal Resonator

Metal Cover =——fm—— \/
Upper Die Mold =—+—> [

Weld Projection —@a_k 'S Metal Base

v am— \

] \ M-
_ Sealing Glass
Lower Die Mold — Advantages
‘\ e Hermetic seal
Lead Wire e Low cost legacy metal packages

e Very high reliability
Weld Nugget e Lead-Free
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About CTS

Founded in 1896, CTS Corporation (NYSE: CTS) is a leading designer and manufacturer of
products that Sense, Connect, and Move. The company manufactures sensors, actuators, and
electronic components in North America, Europe, and Asia. CTS provides solutions to OEMs
in the aerospace, communications, defense, industrial, information technology, medical, and
transportation markets. CTS focuses on providing advanced technology, exceptional custom-
er service and superior value to industry partners throughout the globe.

Contact

CTS Corporation 4925 Indiana Avenue
Lisle, IL 60532

Web: www.ctscorp.com

E-mail: mediarelations@ctscorp.com
Tel: +1 (630) 577-8865
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