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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DEVICE EMBEDDING ASSEMBLY TECHNOLOGY -

Part 2-10: Design specification for cavity substrate

aJl national electrotechnical committees (IEC National Committees). The object of IEC is to promote_internat
cp-operation on all questions concerning standardization in the electrical and electronic fields. (Fo this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Techhical Req
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealf
ay participate in this preparatory work. International, governmental and non-governmental’organizations lia|
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatig
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as ngarly as possible, an internat
cpnsensus of opinion on the relevant subjects since each technical committée has representation fro
interested IEC National Committees.

C Publications have the form of recommendations for international/Use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the‘*way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC Nationaty€ommittees undertake to apply IEC Publica
tlansparently to the maximum extent possible in their national and regional publications. Any divergence bet
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of confermity. Independent certification bodies provide confo
assessment services and, in some areas, access™\to IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification bodies.

Il users should ensure that they have the, latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical committeessand IEC National Committees for any personal injury, property dama
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
ndispensable for the correct application of this publication.

FC draws attentiop- to/the possibility that the implementation of this document may involve the use ¢
atent(s). IEC takes.no position concerning the evidence, validity or applicability of any claimed patent righ
bspect thereof< As.of the date of publication of this document, IEC had not received notice of (a) patent(s),
ay be required to implement this document. However, implementers are cautioned that this may not reprg
e latest information, which may be obtained from the patent database available at https://patents.iec.ch
hall not.beheld responsible for identifying any or all such patent rights.
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The text of this Technical Specification is based on the following documents:

Draft Report on voting

91/1909/DTS 91/1928/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62878 series, published under the general title Device embedding
assembly technology, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
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e reconfirmed,
e Wwithdrawn, or
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IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful forthe correct understanding
of its contents. Users should therefore print this document using a colour printer.
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DEVICE EMBEDDING ASSEMBLY TECHNOLOGY -

Part 2-10: Design specification for cavity substrate
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2 |Normative references

Thelfollowing documents are referred to in the text in such a way that some or al| 6f their conftent
constitutes requirements of this document. For dated references, only the edition cited applies.
For| undated references, the latest edition of the referenced document (including |any
amgndments) applies.

IEC|60194-2, Printed boards design, manufacture and assembly”— Vocabulary — Parnt 2:
Common usage in electronic technologies as well as printed(boeard and electronic assembly
technologies

3 [Terms and definitions

Fo

=

the purposes of this document, the terms and definitions given in IEC 60194-2 apply.

ISOland IEC maintain terminology databases for use in standardization at the following
addfesses:

o |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

4 |Objective

The|number of applications of SiP (System in Package) is increasing because of its benefit of
fast| development ‘and cost-effectiveness compared to SOC (System on Chip). Despitg its
strepgth, there«is:constant demand for reducing the form factor of SiP. WLP (Wafer-Level
Package) orSPLP (Panel-Level Package) usually provides smaller form factor than|the
conyentional.packages with substrates. For these SiP, cavity substrates can be used to ach|eve
a similarpackage thickness with better cost and proven assembly process. For the reductign of
packa@ge thickness, a design specification for cavity substrates for small form factor applicatjons

i cessanys
IS N Y

5 Cavity formation

There are three types, i.e., milling type, etching type, and laser type for forming cavity
substrates as shown in Table 1. Milling type is forming the cavity structure by using milling
technology to obtain deep cavities. Etching type is forming the cavity structure by etching the
dielectric materials and the cavity structure is isotropic. Laser type is forming the cavity
structure by laser cutting and detaching technology. Both, etching type and laser type are used
to obtain shallow cavities.
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Table 1 — Cavity formation types

024

6

Figyre 1 shows the general schematic of cavity substrate andﬁl’@ole 2 contains the c3g
subsgtrate drawing designators. If looking at design rule of cavity substrate as shown in
scheématic, A is the top cavity size, B is the bottom cavity \ , C is the cavity wall to lay
pattern, D is the cavity opening to SR, E is the cavity openi

Milling type Etching type Laser type
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Design guideline
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tapgr and G is the cavity depth. Annex A shows the CQ/I formation examples depending on

design guidelines of cavity substrate.
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Figure 1 — Schematic of cavity substate
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Table 2 — Cavity substrate drawing designators

Designator

Description

top cavity size

bottom cavity size

cavity wall to L3 Pattern

cavity opening to SR

cavity opening to L3 Pattern

cavity taper

QMmoo | m

cavity depth
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Annex A
(informative)

Cavity formation examples

A.1 General

Design guidelines for most of cavity substrates are similar if looking at the two types illustrated
in Figure A.1 and Figure A.2. However, design rules and fabrication methods are different

de aaonthavarioiic Aoty ot nti i~
pehding-on-the-various-eavity-straetures-

A.2| Etching type example
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p cavity size
bpttom cavity size

pvity wall to layer 2 pattern

(o]

pvity opening to layer 3 patterns

O

pvity taper

@ MmO W >
Q

cpvity depth

Figure A.1 — Etching type
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Laser type example

IE@
a) The whole cross-section view

IEC
b) The left cross-section view

IEC

c) The right cross-section view

p cayity size

pttom, cavity size

C

G MmO W >

avity wall to layer 2 pattern

cavity opening to layer 3 patterns
cavity taper

cavity depth

Figure A.2 — Laser type
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