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1. Back-end-of-line reliability JE3¥ TFH 4
The back-end-of-line (BEOL) of a chip consists of several layers of
interconnected Cu metal lines build on top of the silicon. The aim of these
metal lines is to make electrical connections between the transistors and
also to bring signals from and to the external world. The Cu lines are
electrically isolated from each other by low-k dielectrics. After a short
introduction the main reliability issues of the BEOL, i.e. electromigration,
stress induced voiding and time-dependent-dielectric-breakdown (TDDB),
are discussed. New technologies using porous low-k dielectrics and 3D
stacking of thinned chips bring new failure mechanisms, mainly mechanical
stress  related. These problems, commonly referred to as
chip-package-interaction (CPI), are described in the last part.
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(1) Electromigration H.3iT#%
(2) Stress induced voiding and Time Dependent Dielectric Breakdown
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(3) Mechanical issues, chip-package-interaction
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2. MEMS and Packaging related Reliability MEMS fuf E A X T H 4

For both MEMS and microelectronics packages, in addition to the typical
electrical failure mechanisms, many material related and mechanical
problems can occur. After a brief introduction on reliability demands and
test methods for MEMS, and some explanation about MEMS packaging, the
typical failure mechanisms that can occur in MEMS and their package are
presented, and explained using various examples. Also some dedicated
methods to test this reliability are discussed. In a second part, the failure



mechanisms that can occur in IC chip packages are reviewed and also some
typical test standards and associated problems are introduced.
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3. Failure analysis 8 [ 47

Failure mode and effect analysis (FMEA) is a very useful methodology to
critically assess potential problems that can occur in a device during
fabrication, testing and during life. This course starts by explaining the FMEA
methodology in detail. It is very useful for any engineer who wants to
develop new devices, but in addition it teaches that a critical assessment
before fabrication can safe cost and time and increase the reliability of the
final product. When the product still fails, failure analysis has to be
performed. This is explained in the 2nd part of this course, with a detailed
discussion of various failure analysis techniques that can be used for
microelectronics failure analysis. A detailed list of tools based on electrical,
optical, e-beam, acoustic, X-ray and magnetic principles is discussed. The
basic principles of the techniques are given and examples are shown.
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(2) Failure analysis and techniques

IR 2 A A A



M £ 3:
RIREREN

Ingrid De Wolf 3T « &%

IMEC & B R# K

IEEE B R 2 R

A B XA H R

Ingrid De Wolf & [t Al bt & X K ¥ KB ¥ fr. A 1999 3| 2014 4,
M7 IMEC REMO HIPA# KA, EEMETHEME. 30 AR,
HE, MEMS %, #5557 IMEC AW LN EETE (3D, B,
AF 10, A, K2l PV. MEMS, STT-MRAM %), il Z 424 14
RHEEN, HAKT 350 REHMY, EFED 30 BEEFH M.
WILHKFT 10 TEAF,

WERERSPHRERE® LK (ESSDERC, ESREF. ISTFA. EOS/ESD
symposium. 1EDM), EH#KAEFX LN ERAEAZR S AR, HEE
ESREF H R Z R R RA. X EETHLEREHTFINFTHA. N
web-of-science B h 784k # 26, 5|l X E(F L4 B 5] X)L 2600 &,
MR AHCF AR R h FHOY 35, FIXIA 5320 B. WAEHBERE
FHE . MEMS ] £t Fo K B A7, RAEBE AR FMEA. 16 % — 4 % 3%,
Mg T AT 20 B F AR X, Mt 20 BiFE ¥ AR, EEHT 40
FBOAHEL W XWHEF R, HEFEIT 15 Sl £,




M £ 4
EDBEMNNE

Tl AfE RUHMAA TR AN (BRICALTERFE) ET Ak
RUHMATAAL R, BRXRAE. BAB#H, AL REF ALY
FIEMAR—REV M, BLERMTVAEALTHEA TR
ERABTT BRI, HAAHE BRS04 Fo & 5 B At 55 23 %)
AR R N AR AR T, L S R TT R A LA
MELBENE., BRWLAR IMEC, EERHEFFRIE. £EK
AEITFRITENFQ, HEEAZE, IBM. MICROSOFT, CISCO. %2
NOKIA, Frt ¥ ZEITH¥IE. WILF IESE B # IR KT B Ak,

b A Bt A F 5 52 S (IMEC), 3L T 1984 48, 43 T kb | Bt 2 35 7,
RERFAREBIYETF ARG, AR NETEE P AR EFAE
A, BENREMERENE, HEF VA3 E 10 FWRAEE, &
SRAEPURRETHE, MECEMFAFRE 5 NMNERAHRE YR TH
¥ 2000 %, HFGFEHT 600 4 =W AHEEREAFHEEHAE R,
BEKHEEEER, 6FRE, ZE, &, NANHEH R4/ T,
b EEE LA R BN, IMEC B L, 6, $E. BWE. £EFRH
ARG L



