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[0 Back-side Ohmic contact formation by Laser Annealing process
B Resistive contributions to the total Ry
B Morphological, XRD, AFM analysis

B Sheet resistance and threshold laser fluence

O V; of a Schottky Barrier Diode:
B as a function of Ni thickness

B as a function of the laser fluence

[0 Conclusions and future perspectives
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= Laser annealing process: why?
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Laser annealing process: why?
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O Complex process flow integration
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= Laser annealing process: why?
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Laser annealing process: why?
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(2016)

Easy process flow integration
No exposed back side ohmic
contact

Minimized risk of wafer
breakage

No lithography steps after the
grinding

Big reduction of substrate
resistive contribution
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T Resistive contributions to the total Ry,
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(b)

Resistive contributions to the total Ry in a
650V 4H-SiC Schottky diode for two different
substrate thickness of 350 um and 110 pm
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T Resistive contributions to the total Ry,
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Resistive contributions to the total Ry,

—— Forward IV characteristic of 650 V
cront side metal JBS diodes for 180 pm thinned
| wafer with std RTA process and
Illopm 110 pm thinned wafer with Laser
— anéﬁoealmq process
(@) E.D. 4.7 J/cm?, scan 5X, .. |
— Ty pulse duration=160 NS, 40 | —1g0um @175
=§=:: atos t;é:u:?jzgm:; —r — W T < P, 35 | ---110um @175°C :
ﬁml-mm“:m” ‘E 30 F
c 25
a6% < 20 ¢
. 15 |
(b) 10 }
Resistive contributions to the total Ry in a > T |

650V 4H-SiC Schottky diode for two different 0

substrate thickness of 350 um and 110 pm
Ve [V]

@ECTRON
EVICES
Sociery® ‘ ’ l life.augmented




8] |PCEI

on Microelectronics

XRD analysis
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Morphological analysis

SEM plan view of back
side layer after 100 nm
Ni sputtering and 308
nm laser treatment at a
fluence of 4.7 J/cm?.
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Morphological analysis

TEM image

SEM plan view of back
side layer after 100 nm
Ni sputtering and 308
nm laser treatment at a

fluence of 4.7 J/cm?.
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Morphological analysis

TEM image

w(craters)

SEM plan view of back
side layer after 100 nm
Ni sputtering and 308
nm laser treatment at a
fluence of 4.7 J/cm?.
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Morphological analysis
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Morphological analysis
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SEM plan view of back
side layer after 100 nm
Ni sputtering and 308
nm laser treatment at a
fluence of 4.7 J/cm?.
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Conductive AFM analysis
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R. and threshold laser fluence (®,.)
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T Ve of a SBD as a function of Ni thickness SESSCiRC
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V¢ of a SBD as a function of the laser fluence

ry
1.2 v 7 - T v T - T

® Laser annealed Ni 10 nm Nickel thickness 10 nm
® RTA @ 1000 °C Ni 100 nm (@) -
11 —
5 T
&, - (7))
é 10 | ® - q;)
> S
» - cC
09 | : E O
o
A F " AL " Il i A i 3'6 chniz 3'8 chmz
32 3.4 36 38 4.0
® [J/cm’] @ different laser fluences
V; decreases when the energy density increases
from 3.4 J/cm? to 3.8 J/cm? The lowering of V; measured on diodes is
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Conclusions and future perspectives ESsScirRC

The use of Laser Annealing technology for the back-side Ohmic contact formation is
justified by the possibility to use grinding process down to 110um

The back-side Ohmic contact on heavily doped 4H-SiC substrate has been formed by a
laser process with energy density of 4.7 J/cm?2 and pulse duration of 160 ns

Ni based agglomeration (curbs) and areas uncovered by nickel (craters) on the back-
side surface have been observed and analyzed after the laser treatment as an
indication that SiC melting point has been locally reached.

Morphological and structural properties of the reacted layers have been characterized
revealing a pivotal role of the thickness of the as deposited Ni Layer (balance between

the initial Ni atomic amount and Si atoms realised from the 4H-SiC substrate during
laser annealing)

Laser annealing process can be suitably tailored to represent a viable solution for the
formation of high-performing back-side Ohmic contact on 4H-SiC power devices
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