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Development of Top-Flat Beam and Hybrid Laser Annealing System
for Deep Activation of Power Semiconductor IGBT's

) _
W ] IR A A

Toshiaki Seino Yoshihiro Yamaguchi Naoyuki Kobayashi

= =

NAT Yy bL—HF7=2—)VEE (HLA 2E)"Y 23, /87— K IGBT O S 1 ~ 3um OFIBIETHENT 1 —
WEARMy 7 (FS) g () Y IEAR) ZEE ML TEL LR FEREL TV, REE L EEIEHT5720121F, KhEvA
FEPEASRD LN Tz, £ Ty FOBERIIBZ A7, 1ERkOT I TV RIROE—=2% 1y 77T v (Top Flat) BIR
22 B L7 TER-HLA 3% % U720 TEF-HLA #EIZ VAL ) —rORKL —HE CWEFRANA LD 2y 775 v ME
RELTEBEL., 2HEREZMAKICHRFNTE2H T AOEETH S, TF-HLA BEOFEITKOMEY THS, (1) %WV BiE
ALV P AR (FS ) 2M S22 L FARSHEEILTE S, (2) MERIEZRERD 5 M5 2 1 F TR
TE&, BEEWZIERILT25/HICTES, 3) VI NANORGT T AV F—mE2HERI 34% £ THIKL TYZNANDES A —
TR 72,

—— Synopsis

W@ 4g characterized by being able to highly activate a deep field stop (FS)

The hybrid laser annealing (HLA) system
layer (phosphorus implant layer) located in a region of a power semiconductor IGBT with a depth of 1 to 3um. In order
to apply this system to production, higher productivity was required. Therefore, in response to this requirement, we have
developed a TF-HLA system which improved the conventional Gaussian shaped beam to a Top Flat shaped beam. The TF-
HLA system is a new type of system that can simultaneously irradiate two wavelengths by combining a pulse green solid-
state laser and a CW near-infrared LD in a top flat shape. The features of the TF-HLA system are as follows. (1) Double
activation of a shallow B implant layer and a deep P implant layer (FS layer) without inter-diffusion of these dopants. (2)
By reduction of the irradiated times from 5 to 2, the productivity can be increased 2.5 times compared to the conventional
product. (3) By the amount of the energy irradiated to the wafer was decreased to 34% compared with conventional one,

thermal damage to the wafer was reduced.
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