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Lean 4 Zeiss

- Innovative Digitalization Process
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providing precise products and innovations for the society

P ACHE, BEmEFRIESHIZEDNARIRMS

With Lean in our DNA, ZEISS is an internationally leading technology enterprise in
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Lean In ZEISS DNA
ﬁ Purpose {“\ Process ooo People
Create value for our customers and \.)} Continue to challenge the limits of Create special moments for people all

inspire the world in new ways

human imagination

over the world with our employees
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ZEISS solutions and products have been shaping our lives and technology

development progress

Semiconductor Manufacturing Technology
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Research & Quality Technology
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Increasing needs on product innovation and manufacturing demand higher lean level,
to embrace market and technology innovations

Market Trends in China Evolution on Customer Needs and Supply Chain
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Rising consumer
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Urbanization
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Globalization
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Complex Manufacturing
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Individualization
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Data Science and Applications |
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Individualization
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* Growing needs on
personalized and
customized products and
services
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 Develop customized
measurement,
manufacturing, and
delivering process

Value and Service For Money
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ﬁ Quality Products
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 Higher requirements on
product quality and
value
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* Higher R&D,
manufacturing and
delivery quality
assurance
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Fast Service

- BRAEF-IEERE
Increasing expectations
on production and
delivery speed

« FEREERMES(TASE

* Decreasing lead time
from order to
manufacturing to
delivery
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Classic lean implementation bottleneck
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_ Insight
Cost For Lean Implementation - 9
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O = ¥ #Es Digital Lean
¥ 5 When the level of Lean implementation encounters
= © bottlenecks, the application of digital tools offers a
ﬁ% é breakthrough in efficiency and cost!
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Classic Lean Phase Digital Lean Phase

Classical lean measures have Digital tools would be useful and Case: With 10,000 lens customized orders per day, equipment
eliminate waste and create implementation, for the speed, cost with traditional production line and lean
value for customer with low continuously increase level of approaches would be too high to fulfill production demand

plenty of opportunities to ) cost effective for lean sets need to further optimized to achieve higher yield and

cost automation and production and customer needs
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Digital transformation with “Lean 4 Zeiss'
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/ Customer orientation \\\\
" Highest Quality, Short through-put-time ~~~_
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Classical Lean {E&FtfEts Digital Lean ¥{=2{biEss
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Start of Lean Jliurney Zeiss Benchmarking E?g?ﬁz(/ihieved World

Lean Level Check Class In Lens Industry

2003 2010 2012 2016) » » |2018 2022
ZaFEhE TI4.0IEE
Lean 4 ZeissIRB B ) FTIECPSRSE, TR
Lean 4 Zeiss Project CZV China 14.0 Project LB RY B IR EE AR
Kickoff Realize CPS Architecture
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Digitalization in “Lean 4 Zeiss” through the whole process
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Define Data Acquire Data Data An?IyS'S Lk Add Value For Customers
Integration
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Digital lean empowers customers to succeed
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e Satisfaction of customer demands Focus on product quality and experience
y . e BEFREERTT
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Digital lens, Drive Safe lens, Photochromic lens, Ultra High Index CCIMMUES IEreEment O ABieier St eI en

Product life cycle management

lens., just f les of i ing ZEI folio ! . . :
SRS Gl LS @ MG I ARl e TS el Digital tracking of value-added service to customers

o SHFERIZZ(TATIE D FPEGZEEMEFSERIK
Shorter delivery time Robust sales performance in China
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i T 3R PSR T A AR A AR SR 100% ARl REES!

Through Digitalized Lean 4 Zeiss, manufacturing capability has
been significantly enhanced to support strong sales growth
in global markets

Max 7 days end-to-end lead time from ordering to receiving,
Close to 100% 3 day on-time-delivery in lens manufacturing

Carl Zeiss Vision China 25 June 2019 8
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Chanllenge in Lens Industry From Higher Customer Demand
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Customer Demand Challenge For Operation
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How to Manage more than customized order/day

Customization

YR SCERAR R S (FRHRE )

How to realize precise lens power control

Bxfesnnloy
Highesti@ualiy;

SN SEIFRER A= (Bl ) . NS i
Make to order ( inventory) ,Nearly

Ll

Short Lead time

On time delivery
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Lean house transformation with digitalization tools

Zeiss Lean
Framework Process Orientation:

1.Dynamic VSM ®
2.Process Simulation

3.RFID system

4.Smart material flow

5.Real Time Adjustment and
Changeover

Customer orientation
Highest Quality, Short through-put-time

Process Pull Takt Avoiding
Orientation Principle Principle Error

L_LJ.
, ®
(o0,

Takt Principle: 1IN
1.APS , *
Tools Ueraded 2. Full Visibility of Operatior .
3.Information-based Standardized
work Instruction

4.Auto monthly&daily volume
forecast

Value Added . 2520 %
{0 Involving People:

1.Immersive Training Sessions
(VR&AR)

2.Set up new type of roles(Industrial

data Scientist / Robot Coordinator)

3. Remote Collaborative

Maintenance

4 Collaborative Kaizen Platform

Carl Zeiss Vision China 25 June 2019

Pull Principle: et
1.Dynamic Kanban s
2.Smart Supermarket
3.Dynamic WIP Control (Based
on MES)

4.Self-driving Logistics Vehicles
5.E-Pull system

Avoiding Error:

1.Digital Quality Optimizat
(Machine Learning&Big Data

Analysis)

2.Digital Poka-Yoke

3.Dynamic Defects Analysis and

Display

4.Real-time SPC

5.Auto visual inspection system

Value Added: oo
1.Smart Energy Consump. Wtﬁwﬂ?%
2.Predicitive Maintenance

3.VR/AR Guided self-
maintenance/Operation

4. Real time OEE monitor

5.Didital checklist

6.Collaborative Robot

7.Cost effective automation

10
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Realize Customization use case
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Customer Demand Challenge For Operation
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CuStomization How to Manage more than customized order/day

Carl Zeiss Vision China 25 June 2019 11
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Smart Material Flow Realize Customization Production With RFID(1/2)
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Smart Material Flow Realize Customization Production With RFID(2/2)

» As the complexity of product is increasing, apply RFID system and conveyor system, to improve work efficiency,
control WIP, make the process more stable.

Input: Smart Material Within RFID Process: Conveyor system with software control Output: Flexible Smart Material Flow

Wosk Pracess

Material flow logic controlled by RFID system

i 1
s ! "
N - t -
=3 |
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»

RFID inside job tray in all process

Realize whole Surfacing process flexible
continuous flow

I l‘ g |

Physical material controlled
by cost effective conveyor system

Carl Zeiss Vision China 25 June 2019 13
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Improve product quality use cases

FERPNTR NI rIEER
Customer Demand Challenge For Operation
Q I—fﬁdr, S TSEIRA R A () )
rlynest Qualify How to realize precise lens power control
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Defect Rate Real Time Monitor & Pre-warning System(Case 1)

DEIE]

bata Data Interconnection i izati Daid nate
Collection Vl'_?uallzatlon e Pre-warning Self-adapted
MR TR ransparency — - =57
* % - . . M2 T M N,
RS HEERTRDIE IR, FHEFNE HEEIEMN
+  Quality check station *  Collect process data from «  Display real time yield rate * Process engineer set the * Big data analysis, to optimize
input defect data into PCS (Output/Yield) . by defect code in Website, warning rule(DPPM/Defect machine parameter.
system. ° Connect yield performance anditis transparent to all q’'ty). Send the warning E-
and machine number users. mail to related engineer and

software will stop defect

machine.

-

@ Surfacing Defect Alarm

Machine Side / Total DefectCode JobID ProcessedTime
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(Case 2)

Install Sensor To Acquire Process Parameter & Realize Pre-warning System

bata Data Interconnection i D at'a Dala Bae
Collection Vl'_?uallzatlon e Pre-warning Self-adapted
MR TR ransparency . - . =
* % N3 T M N,
S&TEEEK S&}E__ﬁ‘ )LA 'L’;ﬂ:l Eﬁ{ ¥, S&TETJ\.: szﬁE EL_F_\‘Z
« Install sensor to catch all *  Setup data structure to «  Build MES system to make  |If data out of spec, will send » Link the process parameter with
process &machine data collect data in one DB. all data transparence for all E-mail to related process quality performance;
(temperature, flow, *  Connect process users. engineer. * Big data analysis to optimize the
pressure, vibration). parameter data and job parameter setting.
number
Planned
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Predictive Maintenance System Base On Big Data Analysis For machine performance

rating (Case 3)

Data : _ _Dat_a Data Data
baia Interconnection Visualization and Pre-warning Self-adapted

Collection
o N Transparency
HUEEER HuETs HOREER

A ETES HAERTILFERA,

+ Automatic adjust process

«  Getall process +  Connect machine data and +  Base on big data analysis, +  Base on big data analysis,
parameter data from yield performance system will give score for system will pre-warning for parameter to improve yield rate
machine *  Setup process parameter key parts of machine predictive maintenance.

standard and give a score

for key parts of machine

AR Coating Big Data Scoring System

Q\,g
&

C
Planned

tH

CPS system

R
)
%

S
%

Machine data

Gy Btk
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Creation and Editing of a check form

Administrator can create check
forms based on requirements

A check form can include several
“steps”.

E.g. if you want to check various parts
of a device, and each part

has different check points you can
define each part as a “Step”.

A schedule can be set (e.g. once
per day or once per week...)

set standard range for each item
(baseline for comparison when user
enters daily o weekly parameter)

The system automatically generates
different QR codes for each step,
which you can print and stick on the
dedicated location

FEIE ey

Digital Checklist To Realize Data visualization (Case 4)

Operator uses a tablet to scan the
QR code

Operators fill in parameters for
each check point. If the value is out
of specification an alert will be
generated automatically

Camera of tablet can be used to
upload images.

Visualization of abnormalities

Digital check process

5y mxnw

. :
30 miBimin

ABFEN Urier | X T BHEOUL BATETE
. =

TRAFDER YATETONR | Q= ATiwsdsay SI0FR .,
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& CUSUS TR CET AN e ) nteve
x e, Gt
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OEE Real Time Management & Andon System (Case 5)

bafa Data Interconnection i D at'a Daid nate
Collection Visualization and Pre-warning Self-adapted
MR E R Transparency
st e KOETRE KR
RS HEERTRDIE IR, FHEFNE HEE lﬁm
«  Synchronize the +  Getprocess +  Calculate OEE by +  Set the target OEE, automatic * Automatic adjust process parameter
downtime data from data(Output/Yield) from Availability/Performance/ warning Email to improve OEE
Andon system:; MES; «  Yield; + Send E-mail and SMS to related « Calculate MTBF/MTTR;
«  Collect output and yield + Communicate with Andon «  Display the system in person by system; * According to MTBF, to conduct
data from MES. to get downtime data. PE/PRO/ENG dept.; + Escalation path(Engineer—Manager—  predictive maintenance;
Plant Manager).
‘ Planned
\!/ ',!‘”“ !“f‘iﬁ T# Euﬁmé Tfeet mm T fent s T et
. TE—— | Al Erull i fa]2 Elnlz 3 ! (3 a4 |
I| MTREF = M- %mm«rr&n
. MTTR MTTR|
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Digitalization Transformation Roadmap In Rx Phase 4-
Cyber Physical System
ERYERSR
Phase 3: SCFEERRRE
Digital Plant ‘
Phase 2: _ HFLI Cyber physical system
Integration Automation Sl Yiia) . oPS
Tr(imsformatig? ‘ - Digital Twin
Eﬂ]!ﬁ%ﬁk&)& Use Case CB:IIgl?; tgom utin
Phase 1: *m”"’ﬂ] * Andon System PEANg

Single Automation « OEE Real time monitor

Transformation system

EHI.EED ﬂsu‘g Use case * Process management system
=  Surfacing smart material flow * Production management

systemZRENNTELLR system
« RFID system * Quality management system

Use case

* Hard coating smart flow system * APS system
*Manual blocker transfer to Auto « E-Pull svstem
blocker by robot JINEFEES y
*Auto loading& unloading for » Packing smart material flow
Laser systemE ZEELELR

*Auto melting machine
*Brush washer
*Auto package machine

¥S&SEN Lean 4 Zeiss
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Take Aways

Lean 4 ZEISS

1 2

B e

Implement Suitable O- Always think about
chart to integrate QCD orientation to set
OT&IT&AT to support up digitalization lean
digitalization lean project priority and
transformation implement project

Proactive think
automation continuous
flow possible problems
& take action

Lean 4 ZEISS

Enable Operation & Employee Success Within In Zeiss EENZEF1R T

ZEISS Brand

Carl Zeiss Vision China

Enable Customer Success B 1= pIh
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Contact Us

RiERIREAHNF
ARMBRBFRAHER

W4z & Brave Wu
Carl Zeiss Vision China Wechat Wechat: Bravewu2012

. &% Wilson Peng

Wechat: Pengwei510555 .
FEIE: 183 1240 1970
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