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Table 1.2 Hlerarchic | Levels of Electropic

packagi g

hierarchy levels a ri

Level 0 Packaging different functio s o a R | la
or chip with multitudes of tr. | ) SRS . f
connections, etc., several functle | o {
processor chi-s, memory chip 5] , ’ . Ty

Level 1 The process of assembling a chip o ¢h ) : stl
tutes an SCM or MCM. hesecanb: -a da y. .
area array, packages either hermet ¢ - . s i
encapsulated, or tape automated - o - o

Level 2 Assembling the leaded or leadless irst e p b,
resistors, memory, logic, power supplles @ o ¢
motherboard. Also, assembling a numbero s @ 1 ]
functionalities on a panel

Level 3 Packaging the motherboard back planes a r y 5

Level 4 Box-level packaging with connecting ca le , st g
rack or box mounting, etc.

Level 5 Connecting host to terminals, printers, other pe i als, et

as third-level packaging. However, level 3 packaging classific tion 's sometimes
expanded into more levels of packaging. In such a scheme, level 3 packaging
consists of only assembling the various PWBs which involves packaging . mother-

oards, daughter boards, baby boards, etc. Level 4 packaging involves connecting
the subassemblies together. This also called box-level packaging. An example is
putting together a rack or shelf containing several su assemblies. Level 5 packag-
ing can consist of interconnecting the computer to such peripherals as printers,
connecting the host computer to terminals, etc. Table 1.2 shows the various levels
of packaging and a brief description of each.

It is important to recognize that these classifications are more for convenience
in dealing with the different parts of the system. While the first- and second-level
packaging nomenclature are well adapted, the terminology for the others varies
among users. Electronic packaging is generally driven by topological, electrical,
thermal, reliability, and manufacturability considerations.

PACKAGING NOMEN LATURE

Packages are somctimes called chip carriers as these enclo-ures contain the
[ nctional semiconductors and are calegorized in a number of ways. From the
Malerials perspective, they are classilied as ceramic and plastic packages. Plas
tic packages are also refcrred (o as plastic encapsulated microcircuits (PEMs).
On one hand, ceramic substratcs generally lend themscelves to fine-line wiring,
these are used where high 1/0 and hermeucity are requirved and package weight
is not an impediment. hese are betier suited lon high temperature applications
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ESSENTIALS OF ELECTRONIC PACKAGING

8 o
le 13 Relati e Advantages a d Disadvantages of Ce aml a d Plastic Packag|"g
Table
Package type Adv ntages Disadvantages
acka
ea
e e :l r':n l‘;gccapabillty gritt‘?/ .
J ¥ d not preferreg f,
lication  Low CTE an p ed for
High temperature app organ’c carrier asse bly
i bilit Low volume manufacturmg
Multichip capability Eapeno,
i Lighter
? Flastic élf?c:atsgr Moisture se sitive
i i Ocap ility
lume manufacturing Lower 1/
l'\-‘/llgl't)i:hoi ucapability Higher CTE and not preferreg for
P cera iclaminates
Package stacking capabil ty No for high temperature

applications
Low performance

such as military and automotive under-the-hood applications that US€ Ceramigg
which are refractory materials, On the other hand, PEMs are used where hey.

attributes. Table 1.3 shows a comparison of relative advantages p disadvap,.
ic and plastic packa es.

tag%sl: igce(r;z] nomenpclaturepdepeﬁds on the board assembly technology, ‘I the
early days of electronic packaging development, pagkages were assembled on .:he
PWB by inserting the package leads into corresponding holes in the brinted wiring
board, and these were termed through-hole packages or insertion mount packages,
However, electronics assembly technology y nderwent a paradigm shift owing to the
need for higher and higher packaging density, thys migrating from insertion moun
to surface mount assembly. In surface mount technology (SMT), the packages are
literajly mounted or seated o the surface of the board, and hence these are called
surface mount components (SMCs). sMmcs occur in three variations, namely, lead-
less, leaded, and area array packages, described in more detail in a later chapter.
Figure 1.2 shows general semiconductor packaging schemes in vogue.

The terms packages, assembilies, and product are Sometimes used interchange-
ably in the industry. When computer Companies are vertically integrated in strue-
ture, all the differen; constituents of (he Syslem are designeq, assembled, and
Mmanufactured i the same Company, However, Over time, constrajnts such as
Cost-competitive Pressures, shoi  py, oduct developmen cyeles, ete., have resulted
in an industrig] environment whepe the differen components and constituents
are designed, Manufacture, and supplied lo a system manufaciuper Chus, in an
information Processing sysiem such as g laptlop, the memory, processor: logic,
disk drives, motherboard, daughter cards, etc., can he from dilferen suppliers.
For the supplier each of these Componenty individua”y i a product. Each of
these is tested to Specific fun (igny) requiremeny quality standards, and reliabi-
lity. Thus, j¢ Is importang 01 ognize thay 4 rst-ley el Package iy by itselt a com-
pleted product, Similarly 4 motherboard yvj}, differen, constituent parrs, acine

and passive Packages, Connectors, ele,, is g product. Houcvcr, db a svstemn Jevel
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the Ficure 1.2 Packaging schemes in semiconductor packa in .
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‘g the individual assemblies are categorized as first level, second level, third level,
\ges and so on. While a given system may be tested and qualified for a given usage and
) the product environment, individual packages and subassemblies may be tested in a
sunt much stringent and harsher environment since the package suppli r may not be
Care aware of the final system usage and life requirements. Thus, it is important to be
‘ll d cognizant of the distinction between the component requirements and the system
' Z requirements as well as the circumstances in which a package or a circuit caFd
Facs assembly (CCA) are by themselves products. Figure 1.3 depicts examples of c'hf-
pter. ferent levels of packaging as well as the overlapping package product designation

similarities and distinctions.
age-
ruc-
and
as RODUCT CATEG E
r . O 1o0h- t'
Ited There is a wide range of product categorics among computers. flh%h e?f;gif tuof
~ntS ers are those that have enormous com puting capabllltles with the ef1§ ¢ ‘

an . O kine systems, mission critical systems,

; downtime. These are generally used in banking sy . clectronics, and
g airline reservation, traffic control systems, nlnhtal'y anc 5?’;2?: it are catered

rs. s 1 - v ises midrange compute “re ¢
e the like. The second category comprises m '-bt D rend systems and these

o to the needs of businesses. The third category 1S the ized

bi comori . ters and the like. products ate also categorized on

N h psz.e of p erson? I compL} 'e ‘ ‘ nd lile requirements. Some are required to

' e the basis of operating conditions 21 ars, whereas others like consumer

Wl Operate without ailures for as long as 20 years,

Vv b
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