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Chip Manufacturing Yield Improvement Technology and Series Products 
 

Dongfang Jingyuan Electron (Beijing) Company Limited 
 
 

January 13, 2018 
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Outline 
 
1. An introduction of the company and team 
2. Industry development trend 
3. Core products and market  
4. Economic return projections 
5. Summary and financing plan 
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An Introduction of the Company 
Product directions: 
 Nanoscale inspection equipment and related software and hardware products 
 Lithography and process modeling optimization series products 
 
Company interview: 
 Set up by an expatriate team and headquartered in Yizhuang, Beijing, with affiliates at 
locations including the Silicon Valley of the United States 
 Has undertaken research and development subjects such as Ministry of Science and 
Technology 2017 lithography special project 02 
 Is the Ministry of Science and Technology 2018 electronic beam inspection special 
project 02 targeted application unit 
United States branch  Headquarters in 
Beijing, China 
Japanese branch 
Shenzhen branch 
Headquarters building (Yizhuang, Beijing) 

 

Beijing headquarters in Yizhuang The Silicon Valley branch, San Jose, 
United States 

The company has a registered capital of 200 million yuan RMB. The investor is one of 
the top 500 enterprises in China (200th) – China Orient Group (a company publicly listed 
in Hong Kong, code HK: 00581) 
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The Development Path and Technical Deployment of the Company 
 
2013 
Set up YieldSphere and together with 
Hitachi market, researched and Nvidia, 
Qualcomm, Samsung, TSMC and GSC, 
etc. 

2012 
Proposed process optimization + CD – 
SEM yield solution to Hitachi for the first 
time 

2015 
Received more than 30 million US Dollars 
of products sales contracts and was 
involved in making arrangements overseas 
in core IP business 

2014 
Set up Dongfang Jingyuan (Beijing) and 
XTAL United States and created an 
internationalized team 

2017 
Set up Zhongke Jingyuan as a joint venture 
with Institute of Microelectronics Chinese 
Academy of Sciences, to focus on the 
research and production of nanoscale 
electronic beam inspection systems 

2016 
Completed preliminary research and 
development of key technologies, including 
electronic beam and process optimization, 
etc. and formed core intellectual property 
rights 

2018 
Completed product sales of electronic 
beam inspection equipment and 
lithography, and sought merger and 
acquisition opportunities to achieve 
product supplies of whole sets of 
technology 

Received 02 Special Project Support from 
the Ministry of Science and Technology 
(research and development of immersion 
lithography computational lithography and 
completed acquisition and merger of EDA 
Company and Avatar overseas 
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Dongfang Jingyuan’s Independently Controlled Key Technology Deployment 
 
Chip product definitions 
 System indexes PCS (IP core): simulates IP and Internet of 

things chip designs and became an 
international technology leader in 
simulation IP 
Existing customers: ARM, Samsung, 
Toshiba and Sony, etc. 

 Architecture designs  
 Logical function designs Avatar (P&R, controlled by Dongfang 

Jingyuan): Physical designs, P&R, 
technologies and products that compete for 
new ideas internationally 
Existing customers: 14, including Samsung 

 Circuit designs  
 Physical designs  
 Physical demonstrations XTAL (OPC/RET, controlled by Dongfang 

Jingyuan): The team was selected as the 
preferred OPC technology provider for 
Samsung 10 nm and below 

 Mask manufacturing  
 Wafer manufacturing Dongfang Jingyuan (electronic beam 

inspection equipment, manufacturing 
process modeling and optimization): 
calculation lithography software tools, 
SEPA series of electronic beam graphic 
inspection systems 

 Packaging test 

 
Finished Products 
 
The technologies and products of the company that are being deployed are being 
demonstrated and applied in the development and production of the most leading-edge 
products 
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Dongfang Jingyuan’s structure and international deployment 
 

Dongfang Jingyuan (Yizhuang, Beijing) 
Has already undertaken special project 02 (research and development of immersion 

lithography) 
 
Controls 90% 2018 

electronic 
beam 
inspection 
special 
project 02 
targeted 
application 
unit 

 Indirectly 
controls 
~70% 

Indirectly 
controls 
100% 

 Largest 
shareholder 
~27% 

 

Zhongke Jingyuan (Beijing) XTAL (United States Avatar (originally Atop) 
(United States) 
 

PCS (United States) 

Participated in 10% of the 
stocks 

participated in 30% of the 
stocks 

  

Institute of Microelectronics Samsung Venture Capital   

 
Based in Yizhuang, connected to the Silicon Valley and looking at the world! 
 
Global integration of technologies, talents, market and funds! 
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Company founder and general manager Zongchang Yu 
 Doctorate degree from the Department of Mechanical Engineering, Harbin Institute of 
Technology 
 Dongfang Jingyuan: Company founder, director and general manager 
 XTAL of the United States: Founder, director and CEO 
 Avatar IS of the United States: Founder, director and CEO 
 PCS Company of the United States: Acting director 
 More than 20 years of experience in integrated circuit technologies and management, 
major work experience 
– ASML/Brion, Senior product research and development manager, manager, worldwide 
application support, lithography optimization and computational lithography product 
research and development and technical support 
– KLA-Tencor, senior design engineer, group leader, participated in wafer and mask 
inspection equipment research and development and technical support 
– ULVAC (Japan, semiconductor manufacturing equipment), senior design engineer, 
participated in research and development of critical manufacturing process dimension 
inspection equipment 
 6 United States patents, with 17 patents pending 
 New startup project in 2017, also recipient of Kirin Talent prize 
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Company founder and technical director Li Jiangwei 
 Doctorate degree from the Department of Mechanical Engineering, Stanford University 
of the United States 
 Dongfang Jingyuan: Company cofounder, director and technical director 
 XTAL of the United States: Cofounder and CTO 
 Avatar IS of the United States: Cofounder, director and technical consultant 
 More than 20 years of experience in first-hand product research and development and 
team management, is familiar with the development of large distributed business software 
systems, online massive data processing, highly efficient graphic engine and large 
parallel optimization algorithms 
 Major work experience 
– ASML, research and development director, responsible for the architectural design of 
Brion computational lithography products 
– Synopsys: Synopsys is the largest EDA company in the world. Senior research and 
development engineer 
– TMA Inc.: Provided TCAD (semiconductor manufacturing process computer aided 
design), for use in the simulation and optimization of semiconductor component and 
manufacturing process. Senior research and development engineer  
– Avanti Corp.: Developed and commercialized full chip optic correction products based 
on physical models for the first time. The product was adopted by Intel and became an 
industry standard 
 Major results: 
– Products developed and widely applied: Lithography simulation and demonstration 
software, optical correction software, resolution enhancement technologies and software 
and lithography optimization software, etc.  
– Chief expert judge of state 863 big data of China 
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Dongfang Jingyuan’s Team Competition 
Other: 15% Doctorate degrees: 40% 
Masters degrees: 45% 
Yizhuang team: 45% of the technical team have overseas work and study experience 
 
 The Silicon Valley – Yizhuang career platforms built by Dongfang Jingyuan have 
attracted a complete first class internationalized technical and management team and 
accumulated high end talent 
 The core team consists of senior members from various industries and has witnessed 
the entire research and development process from 500 nm to 5 nm 
 Currently, XTAL Company of the United States has 40 persons, PCS Company has 
about 30 persons, Avatar Company has 100 persons and the Dongfang Jingyuan (Beijing 
and Shenzhen) expatriate team has more than 20 persons 
 Through this platform, support and services are provided from around the world for 
Dongfang Jingyuan in Yizhuang, resulting in synchronized development with the latest 
technologies in the world 
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Major Experience of Team Members 
 
Company name Products participated in 
ASML OPC/LMC/SMO/modeling, lithography optimization, matching 

and projection  objective lens heat control technology 
HMI Hermes 
Microvision 

Electronic beam defect inspection system (EDI), SuperVona 
data processing platform and algorithms 

KLA-Tencor Inspection learning equipment: 23XX wafer bright field defect 
inspection, AIT wafer dark field defect inspection, Klarity, 
Prolith Starlight, TeraScan, 5XX series products 

NuFlare 6000 – 9000 series electronic beam mask direct writing system 
Hitachi Technology CDSEM/ReviewSEM 
Synopsys 
Mentor 
Graphics 

Computational lithography software tools, including OPC/RET, 
etc. 
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Outline 
 
1. An introduction of the company and team 
2. Industry development trend 
3. Core products and market  
4. Economic return projections 
5. Summary and financing plan 
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An Extended Research and Development Cycle and Increased Cost 
Separation of design firm and foundry 
 
Trend  Separation of design firm and foundr Challenge A long research and development cycle 
  Chip diversification – Manufacturing process research, 

development and optimization 
– Mask version change (# of tapeout)   

 
Foundry Manufacturing 

process 
development 

Manufacturing process 
test 

Trial production Mass 
production 
(HVM) 

 

 PDK Test 
graphics 

 OPC  OPC  

 SPICE  Manufacturing 
process hot spot 

Experimental 
mask V1 

 Final mask  

Design firm Chip design  Design 
demonstration 

Sign Off Chip performance 
analysis 

Low yield 
analysis 

 Design and demonstration  Low performance 
analysis 

Low yield analysis 
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 Technology and product development trend  Integrated solutions 
Chip product definitions 
 System indexes 2009: ASML proposed the concept of holistic lithography for the first time; 
 Architecture designs 2014: Optic inspection was introduced, which deepened research and 

development of holistic lithography 
 Logical function designs 2016: Acquired HMI Hermes Microvision for 3.1 billion US Dollars and 

introduced electronic beam inspection in its products; 
 Circuit designs 2017: Joined EDA developer Cadence to extend into a greater range 
 Physical designs  
 Physical demonstrations Joined Cadence upstream 
 Mask manufacturing Acquired HMI Hermes Microvision downstream 
 Wafer manufacturing  
 Packaging test 
 
Finished Products 
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Dongfang Jingyuan Is Dedicated to an Integrated Yield Solution 
 
DPU (Hybrid Computing Platform) 
Manufacturing process modeling, simulation and automatic optimization Production 

Lithography Etcher  
 
User interface 
(GUI)    Inspection 
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Outline 
 
1. An introduction of the company and team 
2. Industry development trend 
3. Core products and market  
4. Economic return projections 
5. Summary and financing plan 
 
HIGHLY CONFIDENTIAL     XTAL00277778 

TR EX 1554B.0015

Case: 19-05002    Doc# 6-3    Filed: 01/14/19    Entered: 01/14/19 19:38:32    Page 31 of
 47



DJEL 

Research, Development and Sales of Multifunctional Electronic Beam Inspection 
Equipment  
 Set up in February 2014 and unveiled at Yizhuang Jinghai Industrial Park in December 
2014 
 The team has mainly come from semiconductor equipment companies including HMI 
and KLA-Tencor and has settled down in Yizhuang 
 We have completed system integration of the first domestically made 

multifunctional electronic beam graphic inspection system, which has 

CDSEM/Inspection functions. It is expected to enter the customer demonstration 

stage in June 2018. We have conducted production line testing negotiations with the 

relevant customers  
 We have completed independently developed high-speed, high precision electronic 

optical system (EOS), which has reached an advanced international level  

 We have received special 02 project subject for 2017 immersion lithography research 
and development  
 We are applying for 2018 electronic beam inspection system special 02 project (a 
targeted application unit)  
 Equipment is the most profitable industry in chip manufacturing industry chain. The 
projected market for inspection equipment will reach 10 billion US Dollars annually, 
with a huge potential  
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Market Prospects for Electronic Beam Inspection Technologies  
 2016 electronic beam products, which have reached 43% of the entire inspection and 
measurement market 
 2020 
– Defect inspection 6 billion RMB 
– Other non-semiconductor fields: 12.6 billion yuan RMB 
– Including non-semiconductors: 20.3 billion yuan RMB 
 
EDI/CDSEM/ReviewSEM total  
Investments in electronic beam and optic graphic inspection equipment between January 
and October 2016  
(Source: Gartner 2016/10)  
 
◼ CD – SEM ◼Graphic defect electronic beam inspection ◼ Defect a re-inspection  ◼ 
Graphic defect optic inspection  
 
Total volume of markets related to electronic beam technology: 20 billion yuan RMB per 
annum  
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Independently Developed Electronic Beam Imaging (EOS) System  
 
Electronic gun and barrel test platform  Electronic gun  
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 Market Demand for Inspection Equipment in Electronic Circuit Manufacturing 
 Gartner (March 2017: 
– Invested 36.2 billion US Dollars in front end integrated circuit process and production 
equipment in 2016 
– Invested nearly 4.7 billion US Dollars in process inspection equipment in 2016, 
approximately accounting for 13% of the front end process and production equipment 
 With a rising level of automation and with reference to other mature industries, it is 
expected that inspection equipment will reach approximately 30% of the total equipment 
input and is expected to become a market of nearly 10 billion US Dollars 
 
 
Semiconductor 
manufacturing 
process 

IC design and 
mask 
manufacturing 

Oxidation Lamination Possible target market: 10 billion US 
Dollars/year 
 
Front end process 
 
If the return on emerging markets for 
manufacturing process optimization 
is considered, the target market will 
be even larger 

Test 
Possibility test 
Finished product 
inspections 

Semiconductor inspections Lithography 

Packaging   Etching 
Cutting Protest Metal layer Injection 
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XTAL Company of the United States  
 
 Set up in January 2014 and located in the Silicon Valley of the United States 
 The core research and development team came from ASML/Brion and Synopsys and 
Mentor, etc. and is located in the Silicon Valley of the United States 
 Provides large commercial software for optimized designs of integrated circuit 

masks under 20 nm, has an internationally advanced level and the performance is 

better than similar products of mainstream companies in the field 

 The core fullChip ILT technology is at a leading level of the world 

 The application market scale of this product is more than 400 million – 500 million US 
Dollars a year 
 The team has been selected as the preferred technology provider by the number 1 chip 
supplier for OPT/RET manufacturing process 10 nm and under 
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XTAL’s – Pigment-based Mask Optimization System 
 Made inverse lithography technology (ILT) practical for the first time and standing at 
the leading edge in the world in this field!  
 The product is taken seriously by the number 1 chip manufacturing in the world 
 
Mask optimization (OPC) From “Art” to “Science!” 
 
Design graphics Digital graphics Pigmented graphics  Hardware 

acceleration (GPU) 
   Graphic gradient Limiting conditions: 

 Symmetry 
Design 
demonstration 

  Optimizer  

 MRC Mask profile   
Final mask graphic Design rule 

inspection 
Pigmented mask   

   Independent IT core 
algorithm 
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 PCS Company of the United States 
 
 Set up in 2014, in Silicon Valley and the State of Texas of the United States. The 
technical team mainly came from companies including TI, etc. 
 Provides a high-speed, low consumption simulated IP core and Internet of things chip 
design core technology, applies Internet of things chip design such as NB – IOT and 
Halow fields, etc. 
 Possesses core technology for high-speed ADC/DAC designs 
 Users: ARM, Sony and LG, etc. 
 The market size is huge with popularization of Internet of things 
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 Avatar Company of the United States 
 
 Set up in June 2017 in Silicon Valley of the United States 
 Originally Atoptech team, products and customers 
 EDA tool provider, P&R tools have the capability to compete with mainstream 
Synopsys Technology, etc. and have been selected as reference flow of TSMC for several 
years in a row 
 Customers: Samsung and others 
 The overall EDA market can reach 6 billion US Dollars a year 
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A Competitive Analysis 
 
Company 
name 

Critical 
dimension 
inspections 
(CD) 

Hot spot 
defect 
inspections 
(hot spot) 

Defect 
review 

Online 
inspection 

Manufacturing 
process 
simulation 

Mask 
optimization 

EDA 
design 
upstream 

Comprehensive 
yield solution 

Dongfang 
Jingyuan 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
ASML/ 
HMI/ 
Brion 

 ✓ ✓  ✓ ✓  ✓ 

KLA-
Tencor 

  ✓      
AMAT 
(Applied 
Materials) 

✓ ✓ ✓      

Hitachi ✓  ✓   ✓ ✓  
Synopsys      ✓ ✓  
 
 
Objective: Provide a complete chip manufacturing front end inspection and optimization 
solution and a series of software and hardware products. Being multifunctional and in 
whole sets is our characteristics and innovation 
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Outline 
 
1. An introduction of the company and team 
2. Industry development trend 
3. Core products and market  
4. Economic return projections 
5. Summary and financing plan 
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Consolidated Dongfang Jingyuan Financial Projections  
Unit: in 10,000 yuan  

Item 2017 2018 2019 2020 2021 Subtotal 
I. Revenue from 
main business 

      

Less: Cost of 
main business 

      

Main business 
taxes and 
surcharges 

      

II. Profit from 
main business 

      

Add: Other 
business profit 

      

Less: Operating 
expenses 

      

Management 
fees 

      

Financial 
expenses 

      

Asset 
impairment loss 

      

III. Operating 
profit 

      

Add: 
Investment gain 

      

Subsidy income       
Non-operating 
income 

      

Less: Non-
operating 
expenditures 

      

IV. Total profit        
Less: Income 
tax (25%) 

      

V. Net profit       
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Outline 
 
1. An introduction of the company and team 
2. Industry development trend 
3. Core products and market  
4. Economic return projections 
5. Summary and financing plan 
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Financing Plan  
 Scale of financing: 500 million yuan RMB  
 Purpose: Attract high end talent, accelerate product research and development, scale of 
production and market development, etc. 
 Exit mechanism: IPO or introduce new investors 
 Exit date: 2020 – 2022  
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Summary  
 Dongfang Jingyuan is based on two major core technologies, including nanoscale 
inspection and data optimization and by joining affiliates or partner companies, is 
dedicated to providing whole sets of equipment and system solutions for manufacturing 
process inspections, optimization and yield improvement 
 The company has initially completed technologies, products and talent deployments 
with an internationally leading level 
 The Yizhuang – Silicon Valley career platform built by Dongfang Jingyuan has 
attracted an internationalized first class technical and management team and in the past 
four years, has accumulated experience in attracting high end talent and has formed a 
rapid path 
 XTAL Company in the Silicon Valley and PCS have achieved profitability. The 
company is expected to achieve its overall profitability and grow rapidly in 2018; the 
goal is to achieve overall public listing for the company within 3 to 5 years 
 We are grateful to the leadership for its support and also welcome fund participation at 
home and abroad, to jointly achieve rapid development and results sharing of the 
company 
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 Thank You for Your Support! 
 
An Optimization Company! 
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