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[Make: An American Manufacturing Movement]
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Basic R&D
TRL 1

(i

Applied R&D Tech transfer and
commercialization

On-going
operations

X A-4 : Manufacturing Innovation Investment Gaps

(Hidh  SKEBS S (CoC))

HIGH

PROCESS-
EMBEDDED
INNOVATION

Process technologies, though mature,
are still highly integral to product
innovation. Subtle changes in process
can alter the product’s characteris-
tics in unpredictable ways. Design
cannot be separated from
manufacturing.

EXAMPLES Craft products, high-end
wine, high-end apparel, heat-treated
metal fabrication, advanced materials
fabrication, specialty chemicals

mjurpmcesslrlmtlaumml\rlng
rapidly and can have a huge impact on
the product. The value of integrating
R&D and manufacturing is extremely
high. The risks of separating

WHICH THE PROCESS HAS EVOLVED

PROCESS MATURITY THE DEGREE TO

EXAMPLES Biotech drugs, nano-
materials, OLED and electrophoretic
displays, superminiaturized assembly

PURE
PRODUCT
INNOVATION

The processes are mature, and the
value of integrating product design
with manufacturing is low. Outsoure-
ing manufacturing makes sense.
EXAMPLES Desktop computers

consumer electronics, active pm\-
maceutical ingredients, commodity
semiconductors

PURE P
INNOVATION

Process technology is evolving rapidly
but is not intimately connected to
product innovation. Locating design
near manufacturing isn’t critical.
EXAMPLES Advanced semiconduc-
tors, high-density flexible circuits

MODULARITY THE DEGREE TO WHICH INFORMATION ABOUT PRODUCT

DESIGN CAN BE SEPARATED FROM

THE MANUFACTURING PROCESS

X A-5 : Modularity-Maturity Index

 KEBES RS (CoC), JFH : Gary Pisano and Willy Shih, Harvard)
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KIEFEF ) s (CoC) 13 2011 42 12 A BLEZICE T 2 WiEE [Make: An American
Manufacturing Movement| #/A%&K L, KEREENEXT L7 OICLERKIE 2 RS
L7z, Zhid, KRESLEENER LTS 5 SO EE R E L, KEHS - BT - 2%
REDAT— I RNF =Tk L, BRI LERITENEA 2R L7 b DO Th D,
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Uk E D T AL PERR T ORI
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3. FEROAXIVERIIH OO O KE N FHE & ATRert OF] H

4. ﬁﬁﬁé%ﬁﬁmﬁ%ﬁfékb@%%%ﬁ#%XV%F%m%i@%/ﬁﬁv

2y Ry bIT—T~DER

5. JediHIn VAT 4 7 A& GO IREREEE R v b U — 2 Ok &AL

TOEI Y REZS, AR KEEOA =27 F 7N &0 et il A s b3 5 it
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(NNMI) 7m 77 L5 Th%, NNMI O HIYIZ, 7ZHRDOHFICIRS> T2 REEDL—L
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EOBPFEMMEZEX LFL 26 ThD, AT RV T ACHESE £ENRJERE S
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fiv - MEsx A FIH TR L 325 2 & BICAINEGE 2 1L U &35, JelERLEHIN - 45 4787
EXRIRICPEFD Ay — 7 Mgk, REEHHEE IMD ORENED LTS
CNETICHEE « FHEINTWVD 5 LRIFREOHEY ThdH, A3~ KFEEIL 2014 E
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NNMI |2 FeD & 3R &

ha IMD (2014 4 11 HEUE -
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(EHEEFT) A
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SRMAMEBERN  ANEEEHEE 2012.8  ZA/NA7M AyF—K-v—T12, 1\
(EBs#E) National Additive NG REIY TIITITILHAIUR,
Manufacturing Innovation GE. fi
Institute (NAMII)
1EF5 : America Makes
ND—ILskA=Z  REERT—TLHFO=SH 20141 /—RKBSA4FM  ABB.APEI. J—. T
DA(ZRILF— AT E A A—Y—(/—RAhB T7A . REAVF—Fat
%) Next Generation Power FAFTMILKRER) L. fth
Electronics National
Manufacturing Innovation
Institute
BRetEMHE BHetEEEHEE 2014.2 =AM FINAT-TH/AO—X,
(Eps#E &) Lightweight and Modern ThaAH R—A25 GE.RU% | fth
Metals Innovation
Institutes
TOSNWEGE-RET TOMNEE-RETEHE 20142 AU/ AN 3DV RTLR . R—A2Y
(BERs#E) % h3 FrREZ—, GE. P&G. it
Digital Manufacturing and
Design Innovation
9)—>I4JLF— Clean Energy RIE EEH

HE(TRILF— Manufacturing Innovation
&) Institute for Composites

Materials and Structures

723%5.2014 4 10 H @ PCAST # %3 “Acceleration U.S. Advanced Manufacturing”
T, HERISAICEZE R 28 & L TCIROBLEFHINZ55E L T\ 5,

O WEoEDoEERE Y — i - 77 v b7 4+ —2A (Advanced Sensing,

Controls, and Platforms for manufacturing: ASCPM)
@ WHEA-A T x~T 4 7 AT V& VELE (Visualization, Informatics & Digital
Manufacturing: VIDM)

©® iR EHLE (Advanced Materials Manufacturing: AMM)

& BITIE, SRR BANRAE OB 2 3BT 072005 E LT, NNMI 0fGE 1/
N—3 g UBFRFT OB ML B O - BB T E TS T D E A 5 1Y
B g —FT7x 7L X (MCEs) &8EHINT 2 hXy B (MTTs) DXL
BEhie,
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(2) FAvY

KA YTk, A7 7 ¥k DO—E & LT, Cyber Physical System Txrv hU—71k
N (Ezx A1) OFEHEAZHET 72 Y227 FIndustrie 4.0°%2FE L CT\5, =
O7mY ey ML, R, BEE, (LPRBEORIMNEES O & 5B o MRl L |
TR OEHKEE L COA~Y— 777 MU —OAEEFINEOL O &I 5 B
BEOBENE (77 = 7 VHIG) IS ERINTWD, ZODOEEREINE LT, K-
HIZIR\WNTH 3 MO BB D AL FERE A 5 DA IR AT L BT CPS & F#hiz, T
K@y, A~—hr77 27 b )= ITtX2UT 4, JIUR-ara—7T147, @
(S RERR M 2 AR PERAT . 7 rk A DRFZE, BIFZ ML L TV 5,

2025 £ F TITOKE PEAE K
W Tl R 1 AZIC 72 D &

) HENHFLENTWDH Z &IT

RENG LB, W7ot e
DIEHELZ WD R HE LIED

RO T T—FROH L 72 protecton

DEGYHE RA YR RBH EWVHD

A-6 A AR —4.0IZRI- HH i

Social Machines
Plug & Produce
Lowv-Cost-Automation

Wirtualising <VR/aR>

A AR 40) DO i e i
HICTH 5,
Real-time Data Broadband
(A XA KNY —4.0] TlE, L

Mabile-phones
Apps

A~— NeBE 2 5 T0OEBL %
HIEL TWAR EHIZE 2T,
(1 Z2Co® &y
BT =2z, (2) BETRORTOMMN Ry N T —27I22070 0 ASIANCEIEL .
(3) APEDIRPUTIE U THM, e AR ERE(LINDE NI ZETHD, B
TR FX—DEEKD DI NWTH T, /ey hCHIKa XA NOAEEZFATRRICT 5 2 & 23]
FFESNDONRRKDOA~— NI TH D,

FROT 2 7 VM EER O T2 OIIZLL T D 3 DOEFE N R A K Th D,

CAKESR (BT TAF =) OGEER—RA LT HEFEOEMRZ B 72 T8

#

VAT LADT VA MEE B L =T

- LISNOIEE S W ORI D IR AEFES AT L O

Big Data Mobile-devices

(18 : Fraunhofer IAO/BITKOM)

2013 FEIC A Y ERHEAME W= (VDE) 28 [ % X F U —4.0) OFEfElkr—F~
v 7" (Die deutsche Normungs-Roadmap Industrie 4.0) #¥#%, 77 v F 74— AT
B ORI N—T DIFEEREZ . A XA MY —4.0 J 2FEBT HIThHT=-
THEIERE, E Vb, A= A= a U E IT Hifiz P OoIZE iz v To
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T—XT 7 F v BT IEAM R PN R R D EEBSBICBIT D H DLV AT A
= REH L THHAREET 20 THD, EREEXEESFE (IEC) Tk 2014
6 AL, [HZ AN —4.0] OFDOMES 7 V—7" (SG8) #akiE., RO
EARLL TN D,

Toun Gompany Requirements

i Applications Access to markels
Mobility |ll[|||slﬂ S and customers
Energy Buildings

Services Services App Services Services Intermet Knowledge of
of Services business areas
Business

Solutions

Business Processes Processes and applications
ﬁ - : . ﬁ Internet-based Model-based
Compiling and networking of functions, data and processes system derslopaunt
Management of lnl tevices and systems & service platforms platforms

Internet Connectivity
a E ol Thnge (IP¥E)

RA-7 : A HFARY—4.0 DEFES AT LIRBIT A L-YULEOER SET L

(4 : Umsetzungsempfehlungen flr das Zukunftsprojekt Industrie4.0)

AVHEAN)—40 Ty "7+ —AICKDE, AFELYHHS AT DT LA A
— T4 VhNTaL s ar AT A (CPPS) OBFDTD, B T4 & & LS50
RAEIE L, BEMLEINB K OMER LFORN EHET 22 L ah iR BIEIC LT
W, BT, Brh— T 7 Faxz—Z Tl | N—F v VRGN A AL G D
TV a2a— L L TEZ D THOERE 2030 EFSHNWETEHLIZVWE LT D, 4
F. XY NIV =27 DX VT 4 HINOMI A YEORELPEE R DL LR b,
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(3) 41 F¥UR

A U 213 1990 FEI21E GDP DF) 17% % 5 b TV BE3EIE, BRI 10% R %
HIAATE, AT, B REESLEAM A B L, B3 L, ey — e xoxt4
TEHLEMLTETWD, 29 LB RAEE X, 2050 4% iR x S E RS ¥ 0%
B BEOAOEKR” EFEORSE (The Future of Manufacturing) "3 7 4 —4% 1
I\ LiR— R E LTRSS, R L2 ROFE (drivers of change) 348 L,

T RO RFEFEMEICRT L CL D) = A5 2 DT, BUF. FEER . 2.
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Product
Research & 5 Supplier P —— Route to After sales c - Di

L —————— ]

A-8 : BIE¥-NY o —F = — L OHEHMET L
(I8 : GoScience ” The Future of Manufacturing”)
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Manufuture THKE SAVHISIES 2 521F, 2008 4=, TR [ARKO T HEHa
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