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Advanced Manufacturing Technologies to Achieve Innovations in Products
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Manufacturing technology for design (MFD) is defined as activities for innovation in products to substantially improve perfor-
mance and reduce costs by transformation of design and manufacturing methods through the adoption of advanced manufactur-
ing technologies, while maintaining the stability and speed of the processes in conventional manufacturing technologies.

The Toshiba Group is engaged in the development of the following state-of-the-art manufacturing technologies: (1) a prototype
three-dimensional (3D) metal printer using a laser metal deposition (LMD) technology for high-speed fabrication of large compo-
nents without metal molds, (2) high-speed deposition of nanofibers using an electrospinning technology for the mass fabrication
of nanofibers from leading-edge materials, and (3) a chemical dicing technology capable of improving wafer use efficiency and

throughput using a metal-assisted chemical etching (MacEtch) technology to meet the requirements accompanying the ongoing

miniaturization of semiconductors.
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Concept of MFD
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Conventional and advanced manufacturing technologies
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Example of product fabricated for improved performance using 3D
metal printer
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Prototype 3D metal printer using LMD technology
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Schematic diagram of LMD technology
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Examples of metal composite structure and high-precision metal structure
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Features of and values provided by nanofibers
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Processes of deposition of nanofibers using electrospinning
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Batch processing for wafer fabrication using chemical dicing

31z, TIN— 1D STy T NS E (HAED HH
Z %o BIZIE, Fv A X024 mmADEGE, HEKD
TL—REAT T TOYTN—{HHZIRIZI64 % TH 5,
—Ji, TINVEAT VT TRAY VTN 10 pm L RICd
2L, TIN—HRREF2 vichm EL, FyTOHN
BN 1A INd %,
FINNVELY T DOTa AT7a—ERIRT, (1)
IMTAEITIEK (XA 2T FA42) UANDEDIS, (R
ZILIT %o KIC, QfillEE G558+ 2 G TiEi
HoOZWICTIN—ZZE (LA E) L, HBILLEESIEH
SEAA Y DB IDA AT T T4V EIRIFICED
WL Ol 2T EE 2, Q)Y —%7 vtk (HF)
DKBREBLRZFE Ty F U T RICRIET S, filli
IC KB R R SOGIEHEIC KD, fillliE N o SiDEIRIIC
IyFrTEND, TOEE, Iy F 27 TTERE
WCIEBIANLTHIESIOT Yy F > J 2Rt T 5728, fillfth
T IN—ISEDAL L CREIC Ty F 27 DT, BRI,
(A DBRZE, VEHRZ1T.

TIN—72 10 umlL FOX A VT TLREICIT T %
IZiE, TR RO IE LD EETH S, MacEtch D

-l‘-

mr
M U B2 B

(3) MacEtchiElc LB EBET Y F 20 (4) BRRERE, %

BAT T TA Y FRFICERE THAH RN HEE Ofie T &4, M L2 R SOSIEEC KO s RO SiBERNIC Ty 72 7 N5,

Flow of processes of chemical dicing
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Examples of trenches formed using chemical dicing
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