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1st: steam-powered mechanical manufacturing facilities
2"d: electrically powered mass production/production line

3rd: IC and IT to achieve automation
4th : (today)- Cyber-Physical Systems

Enabling Technologies (0 -> 1)

1st: Watt steam engine (James von Breda
Watt)

3rd . 2§48 (1947/ Bardeen, Brattain, and
Shockley, 1956 Nobel Prize)

3rd: IC (Jack Kilby, 1958/ 2000 Nobel Prize)

3d: programmable logic controller (PLC)
Modicon (modular digital controller)
(Dick Morley 1968)

*Source: Federal Ministry of Education and Research (2013), "Securing the future of
German manufacturing industry recommendation the strategic initiative INDUSTRIE 4.0
final report of the industrie 4.0 working group,” National Academy of Science and
Engineering.

1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
facilities

End of

18th century

1y

2. industrial revolution

follows introduction of

electrically-powered mass
production hased on the

division of labour

Start of
20th century
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3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing

Start of 1970s
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4. industrial revolution

based on Cyber-Physical
Systemss
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Source: DFK 2011



Industry 2.0 (1-> 10..0? )/ ~80 years

The Second Industrial Revolution, also known as the Technological Revolution,'l was a
phase of the larger Industrial Revolution corresponding to the latter half of the 19th
century, sometime between 1840 and 1860 until World War L It is considered to have
begun around the time of the introduction of Bessemer steel in the 1850s and culminated

in early factory electrification, mass production and the production line. (Wikipedia)

Taylorism (1911): Scientific Management (Industrial Engineering) f}
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https://en.wikipedia.org/wiki/Second_Industrial_Revolution#cite_note-1
https://en.wikipedia.org/wiki/Industrial_Revolution
https://en.wikipedia.org/wiki/World_War_I
https://en.wikipedia.org/wiki/Bessemer_process
https://en.wikipedia.org/wiki/Electrification
https://en.wikipedia.org/wiki/Mass_production
https://en.wikipedia.org/wiki/Production_line
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2. be the manufacturing leader
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The Death of Supply Chain
Management
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Shanzhai! MediaTek and the “White Box” Handset
Market

The term “Shanzhai [i” discounts the huge economic value these handsets have created. The makers of these

phones have created a classic “disruptive innovation” by addressing new markets with cost effective solutions.
If you look closely, you will find that many of these handset makers are quite innovative.

—Ming-Kai Tsai, Chairman and CEO of MediaTek

Ming-Kai Tsai could look back on 2009 with a great deal of satisfaction. His Hsinchu, Taiwan : . )

based fabless semiconductor company had grown to become one of the top three global suppliers of = / i I n d u St 3 5 to
wireless chipsets, the essential electronic “brains” for mobile telephone handsets. In the second > o

quarter of the year, the company had shipped 80 million chipsets, and the outlook for the third

quarter was for 100 million, likely topping 350 million for the full year. In a global wireless handset v B H
market estimated to total 1.2~1.4 billion units,! this was quite an accomplishment. . ro u c I V I y [ ]
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Productivity 6.0: Forging ahead with Smart Manufacturing
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Government agencies and other
quasi-governmental regulatory organizations

Stakeholders, including investor and owners,
trade associations, labour unions

Standard bodies

Unloading /
Storage

D Core Distribution
suppliers  Contributions  channels

COy = '~

urification Evaporation

Water (Treated) —

River

Clarify and
Filter

Suppliers of complementary
products and services

Competing organizations having shared product
and service attributes, business processes, and
organizational arrangements
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The TSMC Way: Meeting Customer Needs at
Taiwan Semiconductor Manufacturing Co.

b the most advanced and largest tochnology and foundry services provider to fabless
comparsies and IDMs, and in parinership with them, b0 forge a peswerful the semuconidhactor

noe force in

iniduatry Ta realize cur sision, toe mmst e @ frimity of strengtha (1) be @ tacmalogy lasder, competitine snih
ng IDMs, (2} be the mamufacturing loader, and (3) be the most repitable, sorvice-oriented and
mavirarn- totad benefits silicen foundr:

The TSMC Way: Meeting Customer Needs at Taiwan ... - Prezi
ht[ps fiprezi. com Jthe-tsme-way-meeting-customer-needs-at- taman se. v&
013F105 15H - The TSMC Way: Meeting Customer Needs at Taiwan Semltonchtor |r13l‘llfiltlurlr‘g
Co Group 6 Oueshor's. 7-9. Q7. Does this suggest that

Google  Poryota Way: Industry 2.0+ v
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18 21,300,000 rEst 2 (ME0ERT - 0.51 ) 2 1 300 OOO E\“D

[PPT] Toyota Way € HIES
bm. nsysu. edu tw/tutorial/kuo/rmitoyotaWay ppt -

oyota Way BHER#ER,. Zh&E P, kuo@bm.nsysu edutw. www books com.tw. BfRlE > TEH
ég?}:#ﬁﬂ _Just-intime; B{#{kJidoka. ZEFMH—RYRE AT
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The Toyota Way - Wikipedia

hitps:/fen. mklpedla org/wiki'The_Toyota_ Way ~ Z:=

The Toyota Way is a set of principles and behaviors that underhethe oyota Motor Corporation’s
managerial approach and proeduction system. Toyota first ...
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Shanzhai! MediaTek and the “White Box” Handset
Market

The et Sl e o M bl Pkt e Ml b i, The e of it
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— Ming-Kal Tasi, Chalrman and CBO of MedisTek

HARVARD BUSINESS

SCHOOL

N9-815-053

12 Harvard Case Studles
by Chen-Fu Chien fj #
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Taiwan

spotlight

. TAIWAN'STIME
TOTRANSFORM

The government is betting its manufacturing future on
smart machinery and artificial intelligence to improve
product quality and flexibility. By Sarah O'Meara

Chen-Fu Chien

n20l6, industrial engineer Chen-Fu Chien

was asked (o lead a university researc
centre in Taiwan that would develop
new manufacturing technologies using

artificial intelligence (Al).
Rather than aiming to pub!
papers, hisbriel was to produce
be quickly transferred into industrial settings,
says Chien. His research at the National Tsing
Hua University (NTHU) in Hsinchu City uses
brig-cl lytics bo make mach ter
rhromh;\ that kedecisi ith
rol. Itis one of se

“hes

rocreating ‘smart factories' that use an inter-
connected, digital network of supply systems

partol Taiwan's push to improve the flexibil-
ity. quality and efficiency of its manufacturing.

governmentwants its manufacturing industry
to change using technologies surh as cloud

bigdata, th 1

slmrlrobots ashul’t in mdus[na] practices

“I am ane of the few seniar scientists in

that y4.0.0nce known

Taiwan who's worked extensively with busi-
ness, aswell a sin public research. It's one of

asahub formass-produced cheapgoods, such
astoysand electronics carrying the ubiquitous

the kedmetolead  Madein Taiwan' slamp thelslandusloohngto
the project,” says Chien, whose itionat  sciencetoupg cﬂnbecnml:a
the NTHU is endowed by the US firm Micron ionfori i h-

Technology in Boise, Idaho, which develops
computer memory and storage technologies.
Chien's mission is a sign of how Taiwan's

g for futuristic manufacturing solutions.
In 2018, Chien and his team opened
the Artificial Intelligence for Intelligent

Nature | Vol 577 | 16 January 2020 | $1
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