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Advanced BEOL Technology
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In recent years, great progress has been achieved in back end of line (BEOL) process development since the advent of the 130 nm

technology node.
dioxide (SiO;) to low-dielectric-constant (low-k) materials.

This progress includes changing the wiring material from Al to Cu, and the dielectric material from the traditional silicon
Moreover, a high-performance BEOL process requires a porous material.

However, porous low-k material degrades the mechanical strength of the film and the interfacial adhesion of films.

To meet the above requirement, Toshiba has developed the leading-edge technology in the Cu/low-k BEOL process.

This advanced

BEOL process technology centers around the stacked dielectric structure, the reactive ion etching (RIE) process, and improvement of the

mechanical strength of the film.
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Schematic diagram of multilayered interconnection structure
in 90 nm and 65 nm node generations
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Comparison of via shape after dry etching process
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Comparison of via shape for different Cu filling characteristics
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Cross-sectional structure of six levels of Cu/low-k
interconnection in 90 nm node generation
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Cross-sectional structure of two-level interconnection in

65 nm node generation
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Electromigration (EM) cumulative failure distribution of
homogeneous-dual damascene (DD) and hybrid-DD Cu lines

TRETERO 7= — NS, 7z — N FHFRRAEDE
{pBZEIZXY, HFGELRDIARE TIRIRSBAT 5
LICXBRIREEZ D,

FERELH (45 nm 1H18) ©

445 nm AR LU TUlE, 7354 ZBYESEEE O B 72 5 58
LD 720 B M Ik = 22 L T ORSLE L2 b0 2
DEFFESRLIE, FEOBELOBEEELZ TIFHZLI2LD
FHEND, TDXHIZ45 nm AL A — 7 A o
DAMEAL SIS 7280, BRI 5l T O FA R 5L 1T O %5 75 0
JERBIICHILT B, COMEERRIT L FERO DN,
"I Y —2L (EB) BIHC X 5 Lowk KO E (EB 27 71
Y 2)THbH. BMTICEBOMEERT.

FRICEAER O Low-k [ENEB ¥ 27 71 & 2 % i il
FTHEAIE, BREZ M LS50 Thl{tr a7 ik
e OHE ] 2 KIEICARIR S A 2 & sul e & 2, fka A b7 o
L ALLTHHEASN TS, B8IZEB F—AmIZk§ 5t
FHEEROY VT EOEALE R T, BF¥ 27 D4 6.0GPa
DX TEPR 15D 91GPallm ELTWAD0b b,
LbFEBERIIIZIEAE LA LEZVEVI XYy D D 5,
ARSI LTS 4 Ml RBRIC X 5 FLIH % A 0 B
MR, BF 2T IR BEOBEERENE SN, T/,
COLEDEBF a7 HMIZ3min THY, (kOB F 2T
T& 350 C T 60 min E 2 D%t L 1/20 DR 4 fish 5 &
b,

UEDIHNZEBF a7 7 at AZLFBROHILZEL
FUTHEM AR E O LAY, EIZH TAT (Turn Around
Time) LA BE R FAT TH Y, 45 nm HALLLE D L JHF A
Wb EZ 5D,

19




Schematic diagram of electron beam (EB) cure system
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Dielectric constant and Young's modulus as function of total
dose
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Result of thermal stress simulation in vicinity of via
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