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Located in the Shanghai Zhangjiang Hi-tech Park, Riverfront Business Hotel is well situated New Area on the
intersection between Longdong Avenue and Zhangdong Road in Shanghai Pudong. It is 23km away from Pudong International
Airport, and 7km from New Inter-expo Center. With the Zhangjiang shuttle bus running between Zhangjiang Hi-tech Park
metro station and integrated circuit port, the route to hotel becomes very convenient.

Zhangjiang Riverfront Convention Center is the largest convention facility in Zhangjiang Hi-tech Park. It is equipped
with advanced stage, video projector and 660-seat theatre-style conference hall. It has a multi-function hall which is nearly
1000 square meters large and 12 meeting rooms of different sizes, which add up to over 3000 square meters in total. Other
conference facilities include audio system, lighting and internet connection. The Center has hosted a number of large
international and regional exhibition events as well as important government meetings, which include SEMICON Technology
Forum, RFID Forum, "Meet in Zhangjiang" Scientific and Technological Culture Festival, and Forum of Prestigious
Universities? Presidents. The Center has maintained a good working relationship with companies that provide quality services
in exhibition planning, design and execution, making the Center an ideal place for small and medium meetings, business
conferences and training programs.

it EETRRHX ERAE3I000S Hf4s 201203  Address: No. 3000 Long Dong Ave. Pudong, Shanghai, China 201203

Hi%: 86-21-58969966 Pudong, Shanghai
f£E: 86-21-58969908 Tel: 86-21-58969966
Rk : www.rfbh.cn Fax: 86-21-58969908

Website: www.rfbh.cn
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The United States Trade and Development Agency (USTDA)
U.S.-China Standards and
Conformity Assessment Cooperation Program (SCACP)

3rd Electrostatic Protection and
Standardization International Conference

Oct 14, Tuesday Chairman: Jianghua Huang, President, SEPIA , Shanghai Electrostatic Protective

Industrial Association

08:30-09:00 Registration
09:00-12:00 Keynote Speech
Al 09:00-09:20 Welcome Speech

Standardization Progress of Sustainable Development of Communities and
Electrostatic Protection

Guo Dehua - Vice Director

Institute of Public Security Standardization, China National Institute of Standardization

A2 09:20-09:50

The Updates to ANSI/ESD S20.20 and Their Relation to IEC 61340-5-1
A3 09:50-10:20 John Kinnear - IBM Senior
Electrostatic Discharge Association (ESDA)

10:20-10:40 Tea Break

Chinese smart city construction present situation and development trend
A4 10:40-11:10 Guo Shiquan - Director of Member Management Center
China smart City IndusTry Alliance

The Experience of ESD Protection System Certification in China Aerospace Industry
A5 11:10-11:40 Liu Min - Head Engineer
Beijing Orient Institute of Measurement and Test

Focus on the electrostatic hazard of wisdom city construction

A6 11:40-11:55 Huang Shanming - secretary of Shanghai municipal party committee
11:55-13:30 Lunch
B A Wisdom city construction and electrostatic protection
During wisdom city construction, the electrostatic protection present situation,
AAL 13:30-13:50 problems and countermeasures of electricity products

Huang jianhua - President
Shanghai Electrostatic Protective Industrial Association

Microwave Device and Circuit ESD Damage Case Analysis
AA2 13:50-14:10 Ping Lai - Senior Engineer
China Electronic Product Reliability and Environmental Testing Research Institute (CEPREI)

AA3 14:10-14:20 Interactive Communication

P E: B New material, new technology and standardization

ESD Control Techniques for Very Sensitive Devices in the US
B1 14:20-14:35 Terry L. Welsher - Doctor
Electrostatic Discharge Association (ESDA)

Influence of Environmental Humidity on Anti-static Property of Anti-static Products
B2 14:35-14:45 Xu Ming - Director
Shanghai Hi-Clean Static Test Technology Center
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B3

14:45-14:55

Significance of Intrinsic Electrostatic Dissipative Material Application in Packing Materials

for Integrated Circuit Package
Robin Bi - Technical Director
SSC-Pak Mackage Material

14:55-15:15

Tea Break

B4

15:15-15:30

Antistatic Work Clothes and Antistatic Standards
P X% - Member of the Institute of Electrostatics Japan
The Institute of Electrostatics Japan

BS

15:30-15:45

South Korea electrostatic standards and industry situation
Joshua Yoo - President
KOREA Chapter of ESD Association

B6

15:45-16:00

Questions in the Use of Inspection Standards for Antistatic Work Areas ——
Experience from Using IEC61340-5-1 and ANSI/ESD S20.20

Zhijian Liao - Head Engineer

MII Anti-Static Products Quality Supervision &Testing Center

B7

16:00-16:10

Evaluation of Satellite Charging/Discharging Effects And Related Protection Techniques
Yuan Qingyun - Doctor
Electromagnetic Environmental Effects State Key Laboratory

B8

16:10-16:20

The New ANSI/JEDEC/ESDA JS-002 CDM Standard
Nathaniel Peachey - Doctor
Electrostatic Discharge Association (ESDA)

B9

16:20-16:30

Tests Comparison between TLP and HBM/MM/CDM ESD Sensitivity
Jiusheng Huang - Senior Engineer
Beijing HualingHui

B10

16:30-16:40

EOS/ESD Conduction Failure Causing Control
Zhangming - Vice General Engineer
Shanghai Aerospace Electronic Co Ltd

16:40-17:00

Interactive Communication

17:00

Lucky Draw

Please return the Feedback Form to our staff at the end of the conference to qualify.
Exhibition area will be open to public, welcomes professional visitors.
Final agenda subject to onsite.
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China National Institute of Standardization
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Affiliated with the General Administration of Quality Supervision and Inspection and Quarantine of the People's Republic
of China (AQSIQ), China National Institute of Standardization (CNIS) is a non-profit national research body engaging in
standardization research. The main responsibilities of CNIS are to conduct all-round, strategic, and comprehensive research of
standardization during the development process of economy and society, to research and develop comprehensive fundamental
standards, as well as to provide authoritative standards information services. CNIS is poised to provide all-round support in
standardization for China's economic development and social progress, to support technical progress, industrial upgrading,
and product's quality improvement, and to provide scientific evidence for government policy-making on standardization.
Since its founding in 1963, CNIS has undertaken many national key scientific and research projects. Among them, three
important projects of the 10th Five-Year Plan (2000-2005) Key Science and Technology Special Program, namely, Research
on Development Strategies for Chinese Technical Standards, Research on Development of China's National Technical
Standards System, and Basic Research on and Technological Measures for the Safety Standards of Main Foods, have played
important supportive roles for promotion of national standardization. One of our projects, Development of a National
Terminology and Graphic Symbol System, has been awarded the State-level Second Prize for Advancement of Science and
Technology, the highest prize so far in the field of scientific research on standardization. In addition, many of our projects
have been awarded state-level and ministry-level prizes for advancement of science and technology and prizes for key
scientific research achievements of the 8th (1990-1995), and 9th (1995-2000) Five-Year Plan periods. Our research has
brought about significant influence home and abroad, and has made outstanding contributions to development of China's
economic development and the progress of science and technology.

Mok . UG KA % 4 5

Address ;: No.4 Zhichun Road, Haidian District, Beijing
MR . 100088

Post code ; 100088

http://www.cnis.gov.cn
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China Academy of Space Technology (CAST)
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China Academy of Space Technology (CAST), subordinated to China Aerospace Science and Technology Corporation
(CASC), was established on February 20, 1968. Through 44-year development, it has become the main development base
for space technology and products in China and the most powerful backbone strength for China’ s space endeavor. It is
mainly engaged in such fields as development and manufacturing of spacecraft, external exchange and cooperation in space
technology, satellite applications, etc. CAST also participates in formulating the state space technology development plans,
studies the technological approaches to exploration, exploitation and utilization of outer space, and develops a variety of
spacecraft and ground application equipments.

CAST successfully developed and launched china’ s first artificial earth satellite. To date, the academy has successfully
developed and launched 129 satellites of various kinds and nine Shenzhou spaceships, including scientific and technological
test satellites, communications and broadcasting satellites, meteorological satellites, returnable remote sensing satellites and
ocean satellites.

CAST has built in Beijing Space City a new spacecraft development and production base which combines system design,
assembly, integration, checkout and test in one place. CAST has more than 20,000 staff members, including 8 members
of Chinese Academy of Sciences and Chinese Academy of Engineering, 12 national level experts making outstanding
contributions, and over 1700 senior specialists. CAST has been making wide contacts with the astronautical companies and
space research institutes throughout over a dozen countries and regions.

CAST has engaged in electrostatic field of development of spacecraft and ground application equipments for years, and
published series of standards for electrostatic discharge protection management system. It has established certification
committee and Electrostatic Discharge Certification of the system, and organized the electrostatic certification of units
subordinated to CAST and other co-operation units.

-10 -
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Ms. Madeleine McDougall
mME% #

55 15 [ 52 br HE Hih 2 (ANST)
1899 L St. NW - Eleventh Floor
Washington, DC 20036

T: 202.331.3624
F: 202.293.9287

E: us-chinasccp@ansi.org
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www.standardsportal.org/us-chinasccp
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American National Standards Institute (ANSI)
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As the voice of the U.S. standards and conformity assessment system, the American National Standards Institute (ANSI)
empowers its members and constituents to strengthen the U.S. marketplace position in the global economy while helping to
assure the safety and health of consumers and the protection of the environment.

The Institute oversees the creation, promulgation and use of thousands of norms and guidelines that directly impact
businesses in nearly every sector: from acoustical devices to construction equipment, from dairy and livestock production
to energy distribution, and many more. ANSI is also actively engaged in accrediting programs that assess conformance
to standards — including globally-recognized cross-sector programs such as the ISO 9000 (quality) and ISO 14000
(environmental) management systems.

ANSI has served in its capacity as administrator and coordinator of the United States private sector voluntary standardization
system for more than 90 years. Founded in 1918 by five engineering societies and three government agencies, the Institute
remains a private, nonprofit membership organization supported by a diverse constituency of private and public sector
organizations.

Throughout its history, ANSI has maintained as its primary goal the enhancement of global competitiveness of U.S. business
and the American quality of life by promoting and facilitating voluntary consensus standards and conformity assessment
systems and promoting their integrity. The Institute represents the interests of its nearly 1,000 companies, organization,
government agency, institutional and international members through its office in New York City, and its headquarters in
Washington, D.C.
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Electrostatic Discharge Association (ESDA)

Electrostatic Discharge Association (ESDA——E[EFHALETIS) T 1982 SE/EEE L, BEPREdsy), 2—%
iy B I, N FER F A BRI RN SE 9T, R MBI T AN B 100 45, KRR 2ak, SEGEE 2,000 4,
H AU MAR T - oo#e (40 ESD 20, $HIE|Zi A m. Bk, BREEHENER ZREGE, ZihSEPGE SR
WA, BETH. T, B, far. IR TAEFE RS E % ESD AliH,

ESDA 22— EFRfAHZ, Hl ik E 30 2AEK., MRS ThainfEZ &, 78 EOS/ESD 4E 2 Ei#ffTH A
W, AR EEZHCHARMET KR, M2 CaMAREZRWEOAA Y TIEXMIEERKR, EXBR
FFE H AT REME LG, HONIRAE = ihrERR (PSB), HAH T Tlthey (EIAJ), fEE ESD iz, KRy ESREF,

PAJ BV ABRICEM,
ESDA RS2 /e E PR T & R (IEC) ¥ O R RE Mg, FEE R ESUR kR Z R A4, ESD
thex Han sz 2 iz K.

Founded in 1982, the ESD Association (ESDA) is a professional voluntary association dedicated to advancing the theory
and practice of electrostatic discharge (ESD) avoidance. From fewer than 100 members, the Association has grown to more
than 2,000 members throughout the world. From an initial emphasis on the effects of ESD on electronic components, the
Association has broadened its horizons to include areas such as textiles, plastics, web processing, clean-rooms, and graphic
arts. To meet the needs of a continually changing environment, the Association is chartered to expand ESD awareness
through standards development, educational programs, local chapters, publications, tutorials, certification, and symposia.
Although founded and headquartered in the United States, the ESD Association has a strong international flavor. Its members
come from more than 30 countries throughout the world. They serve on Association Standards Committees, present technical
papers at the annual EOS/ESD Symposium, and provide the communication links with similar organizations in other
countries.

The Association has established informal and formal relationships with similar organizations in various countries. The formal
relationships include the Reliability Center of Japan, Productivity Standards Board (PSB) in Singapore, Electronics Industry
Association of Japan (EIAJ), ESD Forum of Germany, ESREF in Europe, and ABRICEM in Brazil.

The ESD Association has the responsibility of representing the interest of the United States at the International Electro-
technical Commission (IEC) in the area of electrostatics. With the increasing need for global harmonization in the area of
standards, the international focus of the ESD Association is vitally important.
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China's Electronic Instrument Industry Association
Anti-static Equipment Branch

o E AR T X B R AR A AL T UL AR, g5 EZE R TG BALERAE KR TR HE S, RET
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HaHA, WA SRR 280 R,
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RRITIR AR,
9% i L 2 53 231 12 BT 55 10
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TEEE S AL, [IEURFA SR R, JEETE I
HEATWARLEDE, HUEFTIATA
HEFZ 5, BEARITIH GB, GIB, SI/T ShRiE TAE ;
FRRBORBTE . 7=k, $50H ik, SSRGS
AN Az Y=g =gt N S pra | B
R P2 Wk 2 2R 7 R OR BB T ) S, TR TS AR, PhBh & ORI T . (i AR AL S
T RIEHR AR
9. HREEWNIM KEARBE, DFLEA, Tl FEMEREHERASEE, HERAR, 77 H &V H
WS, AAENERREY S, RS AT
10, ALY CPERG#EEY 2238, MBUFETT. SRRAL. HXH PR
11, RIGBUFERITRIEM 2 BRAEOR, 28 HAA KI5,
BEERE . (010) 68647410/51246352 (HiE) (010) 68647410 (f£ZE), dbmthiAsILX k) ) CRD 4R )% B-1128
=, 100040, Muhh 66 FiEeE R, HE4E chinaesd@chinaesd.org.cn
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Anti-static equipment branch is the anti-static equipment industry engaged in scientific research, production and management
of enterprises and institutions, not affected by departments and regions limit is composed of voluntary social organizations.
Belongs to the Chinese electronic instrument industry association, the association the approval of the ministry of civil affairs
shall be registered according to law, have the corporative qualifications of social group, more than 280 members of the existing
units.

Association's objective is: for the member unit service and maintain the industry member unit and the lawful rights and interests of
the implement state policy laws and regulations, and promote the development of anti-static equipment industry.

Anti-static equipment branch is the government department of anti-static equipment industry to industry management assistant
and staff. In the government department and the enterprises and institutions between the bridge and button take effect, to reflect
the government enterprises and wishes and requirements, maintain the lawful rights and interests of the industry, assisting the
government do a good job in industry management, in business by state ministry of industry and information related departments
guidance.
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Association tasks include:

Assisting the government department to make the industry technology and industry development planning;

Inside and outside the industry organization of the units concerned joint technology research and development of new products;
Suggestions for the member unit, convey to the government departments, communication circumstance;

An overview of the industry organization investigation, formulate guild regulations HangYao;

Carry out technology research, product development, investment project argumentation, evaluate consulting services;
Participate in making relevant industry standards work;

To carry out the industry management business training;

Use association website organization antistatic technology and application of the popularization and carry out market research,
assist member unit to expand the market, communication production unit and the connection between the users;

Development and domestic and foreign related research institutions, enterprises and institutions, industry association, the
information network and magazines, etc contact and cooperation, organization technology, product and application market
exchanges, organize the domestic and international exhibitions, exhibitions and technical seminars, etc.;

Publishing industry publication national defence in electrostatic magazine, to government departments, the member unit, the
related users provide free;

According to the government commission and member unit requirements, hold other relevant activities;

China's electronic instrument industry association anti-static equipment branch address:

Address: Beijing city wanda plaza CRD ginza B - 1128 room

Zip code: 100040 Telephone: (010) 68647410 51246352 fax: (010) 68647410

Web site: 66 antistatic grid E-mail: chinaesd@chinaesd.org.cn
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China Standardization Press

P EFRELREL

China Standardization Press
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China Standardization Press is a professional media institution in the field of standardization jointly established by China
National Institute of Standardization (CNIS) and China Standardization Association (CAS). It is dedicated to be an
authoritative media group in China standardization and make great contributions to its development.

China Standardization Press has five journals:

China Standardization (Chinese)
Started in 1958, it is the most influential professional media in China's standardization
field.

China Standardization (Overseas)

Started in 2004, it reports the China standardization development in an all-round to the
international community, expressing the viewpoints of experts from home and abroad and
displaying the standardization culture with Chinese characteristics. It is the only English
journal for exchange with overseas standardization organizations.

Standard Science

Started in 1964, it is a core journal in science and technology in China focusing on probing
and research of theories of standardization science. It is also a platform for communication
of standardization theory and academic exchanges.

Standard Living

Started in 1964, it is a fashionable magazine for science popularization, using popular
and easy ways to explain standards, plain and simple language to report news of
standardization, and adopting shocking cases to strengthen standards, so as to serve as a

standardization guide for common people.
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Product Safety and Recall

Started in 1996, it was originally named as Terminology of Standardization and Information
Technology. It is professional periodical for introduction of policies, laws, regulations and
standards of product safety, analysis of current status and development trend of product
safety management at home and abroad, summing up and exchange of experiences in
enterprises’ product safety management, promotion of product safety technologies, and
popularization of product safety knowledge.
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@Rk Beijing Orient Institute of Measurement & Test

R FRG T EWRHZTHR

Beijing Orient Institute of Measurement and Test

Hihik . JEROHEE R AIER 82 5B HEZW - 100086
HLiE : 010-6874 4667

f£H . 010-6837 8158

#Hi4s . ESD@cast514.com

Wk . www.cast514.com

JEHR T BN S P2 E R B R R A E TR r R T R AP T, B R TR,
JegeHl, WEE, JUHR, g, e BEESESHRTRAELS . JTRA, i, R, ke, i
VR, JCRUa . REAEST. FAOR. CIRE. BALATSERR I ST . BT R AT R IS R . 2P E S ]
BORBIF BEZATHAL T H L E AR RV L, THRAUR 7= i P B A ROAE, IS &, AR
FROAUESE TAE, $AH RIS NS, JTRERIIPSAR . WHAIAT, B T RI0E R,

Beijing orient institute of measurement and test (BOIMT) is belong China Aerospace Science and technology corporation
(CASCQ), is the first class metrology station in electricity specialty. It works at metrology of electricity, radio frequency, time
and frequency, geometry, thermometry, mechanics, vacuum specialty. And it work at test of ground, ESD, clean room, safety
of electricity, power supply, EM radiation, scatheless detection, environment protection, energy economize, and analysis of
physical chemistry. It also develop and design calibration and test instrument in the field of electricity. China Academy of
Space and Technology (CAST) authorize BOIMT to found a electrostatic protection management system certification center
(ESDC). It work on certification, training, consultation, person certify. ESDC hold a laboratory of electrostatic protection and
application, it work at ESD technology, method of test, and draft ESD protection standard.
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Korea Chapter

KOREA Chapter of ESD Association

Hitik : Suite 503, Banpo-Technopia, 513-3, Sangdaewon-dong, Jungwon-gu, Seongnam-City,
Gyeonggi-do, 462-120, KOREA  Hili%i : 462-120

B« +82-31-750-9200

fEEL . +82-31-750-9205

MB4% : joshua@esd.or.kr

M3k . www.esd.or.kr

B E Py L & 0 2FE 2011 4 1 UGBS ERE(E R G 0L, 6T R ZY— 4 (Al ik 5 i 1T ESDA 2A7 i) SCHF 2 A
BEHRLBFEMBOL, HEDSITERSHRHBA TR, SR LTS AMES, BLBnfESE . Fiik
. B, BB S S A UOUR AR E K R 5 B MURr ) ESD W AT TARRIBL . X8 TAERIBAA ESD
BT, EFERE, EREEmAR, FARERE . IEAHERE. MI1EC) T A ESD AT LRI Y,
MBI HIEE,

Korea Chapter of ESD Association has started its foundation with a letter from ESD Association Headquarter in January 2011.
It took about a year its foundation and finally accepted by ESDA pass all required documents review and votes by Board of
Directors meeting. Korea chapter formed executive committee with senior engineers, leaders and managing directors from
various high technology industries like semiconductor, flat panel display and automotives etc. Korea chapter has unique
working group for ESD application industries rather than standard development. These working groups are ESD design,
semiconductor fab, semiconductor back-end assembly, flat panel display, automotives and electronic assembly. They are
focusing on industry wide subject for ESD control and improvement with application study.
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Shanghai Electrostatic Protective Industrial Association

Mok . BT O R ZE S LR 625 FF 57 5 306 k4R : 200434
FE3E . 021-6852 3368
FEEL . 021-5889 8195

Mk . www.esdchina.org.cn

by py# L Tl 14> Shanghai ElectrostaticProtective Industrial Association (455 ; SEPIA), K 7T 2004 49 H, 7
e M FBE L pg k. Fol sy B A EH B 2k bE, B, sk eydem ey, & Bigd—
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A RIS A T4, A S REAL 95 A, BRFEA 22 4,

bl R EE B L AR, TR, @R SRR S T A T A R, s E N SR PR A
T HVAK Fi#f IR Es TR, A r= 4B i R 40 56 D i L = LB 25 1Ay S il e 28 AR 55 1 FE 36 1 7 iR T 24 7=l
T B H 25 487 A L 100 38, 2000 286, WA = I TARXTZE 5, SRl S K PRAL, A r=%E
bR, JBUITREMUME S, Thaik b T RS, EXZ RS, HRERSLEAMIENTRER) " _Eif Tl &
AR A RS S0 ", IR EMR), K, WA, HEE, TEF A, haa NERET] CElprEa Tk,
oAk, B2RELAASTRMSHHEFRTHEZR. 1Tl MR FER. BNA RFIHoR.
B b2 s TR KA, BRGNS i L AR A i 0P o 45,

Shanghai ElectrostaticProtective Industrial Association (SEPIA) , established in Sept. 2004, is a professional, cross-
industry, cross-region non-profit organization founded voluntarily by enterprises and institutions in antistatic industry, one
of Shanghai Class I industrial associations and a social organization as legal person, with members of 95 member units and
22 director units mainly from backbone enterprises in production of antistatic clothes, floor, packings, consumables, plant
equipment or relevant designs in Yangtze River Delta region.

With information construction and development in China, industries of computer, communication and integrated circuit, etc
have entered a period of rapid growth, so electrostatic damage becomes striking, and antistatic industries such as antistatic
equipment, apparatus and tools and antistatic environmental engineering have gradually become dynamic emerging ones
with matching services for advanced manufacture. Today, there are more than 2,000 antistatic products in nearly 100 kinds
in antistatic equipment field.As initial production and processing is relatively easy, some enterprises run at low quality
management level and have no standard for their products, urgently needing improvement. Under the Association there
are standardization committee and expert committee, etc, and "Shanghai Industrial Electrostatic Technical R&D & Service
Center" with independent legal person qualification for technical consulting, testing, evaluation, organization training and
project development,etc. The Association also issues quarterly journal Shanghai Antistatic Industry.

Since its establishment, the Association has for many times led organization of member units to participate in formulating
relevant national, industrial and local standards for electrostatic protection, held international and domestic seminars on new
technologies and new products in the field, and conducted relevant knowledge and technical trainings and application and
appraisal of electrostatic professional titles.
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Taiwan ESD Association (T-ESDA)

Motk . BT EATIL mE—E 36 5 38 HiRgE 302
HLiE : +886-3-668-1457

L1 . +886-3-668-2676

HEAE  service@t-esda.org

M3 . www.t-esda.org/

BIEE I RBT TARE S AL T 2001 48 RS HARZ N 3L RIBH ST A KRBT TRER = SR LV AT,
e E B e 2 RS, F B X R B i TAR R 2 A fg . AL E AR S « SCRF B T Tl
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The Institute of Electrostatics Japan
Wk . www.iesj.org
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REEROIRBFIER S 0 AR A, B A2 700 4, BEE& 5149 100 SXAAL.

The Institute was established by electrostatic researchers and technical personnel jointly on Oct.12, 1976 beyond discipline
boundary, for international development of electrostatic knowledge and technology. The initial leading group consisted of 3%
FH [Al— as the director and A7 # if and | FH 5 as two vice directors.

Members of the Institute are mainly researchers, technical personnel and some special organizations focusing on electrostatic
technology, totaling about 600 individual members and about 70 sponsorship members. In 20 years after the establishment,
due to social and economic reasons, the Institute faced a series of crisis such as decrease of members. But currently the
Institute has about 700 individual members including official members, student members and foreign members and about 100
sponsorship members.
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09:20 - 09:50

v RIS vl Ry 227 i S i LB 7
brufEAL ke
Standardization Progress of Sustainable

Development of Communities and
Electrostatic Protection

kA Speaker:

hpag
HEFR IR B A I R ELF s Br BT, R0
Guo Dehua

China Natioanl Institute of Standardization, Sub Institute of Public Security,
Vice Director, Researcher

AEHE .

TEAT 43 A B S ) AN B Bl ) A At b, AT B A R S5 G BT T FRp S A e 5 B Sk T A T A Y
A, 1SO SR iz 55 AL 6 B Ae b E Prpn o, 0 TR TR 62 K R 07 RO AR EAL AR . B, ml i r B X
— BB BOR SCHE U b EAREIR . SOARAGUR IR ST T4

Abstract of the Presentation:

On the basis of introduction to Chinese standard system and reform trends, the presentation explains relations between
sustainable development of communities and wisdom city standardization, international standard for ISO urban service
and quality of life, and China’ s standardization in sustainable development of communities, against the backdrop of
international standardization development. Finally, the presentation introduces current situations of standard and progress
in technical organization construction of China in electrostatic technical support.

BEHANE

e, WL, PERERTIR AL EAREATR R, SR, SHEAFIRERDI, BESHYK .
PR B S T AL . ARERE AR S AR RIR AL, IR AR AnrEde ., s B AR L. ERASE5ERHME
AR S HAUARIE S TAESUE 30 230, E4miZ5EMEEERE 11 #, KRBT 40 R,

Speaker’s biography:

Guo Dehua, doctor, vice director and research fellow of Institute of Public Security Standardization, China National Institute
of Standardization; many years of standardization research, with specific fields involving: standardization management and
operation mechanism, standard intelligence and standard knowledge organization, eye and face protection standardization,
and electrostatic protection standardization; chaired and participated in more than 30 state-level and provincial-level as well
as other research and work projects, in-chief edited, compiled or translated 11 works and published more than 40 papers.
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09:50 - 10:20

ANSI/ESD S20.20 (i e 5

IEC 61340-5-1 {f) ¢ &
The Updates to ANSI/ESD S20.20 and
Their Relation to IEC 61340-5-1

H ik Speaker:
2y o BJEIR
EKEFBICES (ESDA) S TN

John Kinnear

ESD Association, Senior Engineer

Wi AET
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J&, FF3CFFERR LR A ANSI/ESD 820.20, {F2 ESDA (SEEFE R Z) YT IAE (ANSI/ESD S20.20) %
VTR BT, et I M AAT P £ R A G, Fee, YBE0T IR SRS fsl, B bRt
WIEM B AR RI 2 AR, 20 4R ESD th i M RAL, SIRaLER, SR ELER, B, /2 EOS/
ESD #ff i 4 AR % 51 2 1 J5L 20 A1 2004 4F EOS / ESD WY SRR T, M T 298%S ESD than A ioTmk, 298
£ 2006 4 9 7RG MR B 7R H 5Tl

Speaker’s biography:

John Kinnear is an IBM Senior Engineer specializing in process & system technology, and facility certification in accordance
with ANSI/ESD S20.20. He has a BS degree from University of Buffalo and a MS degree from Syracuse University. John
is well known globally for his technical contributions to national and international standards He has been the IBM ESD Site
Coordinator for the Poughkeepsie site since 1989. He is the past chairman of the IBM Inter-divisional Technical Liaison
Committee for ESD Protection and is an important member of his company's committee to develop and implement the
ESD Corporate program for IBM. John has coordinated the testing of large mainframes for compliance to EMC, Safety,
Environmental, Shipping and Volatile Organic Emission standards. He has also been the lead engineer on testing large
mainframe systems to EMC emissions and immunity standards for FCC, CE Mark, VCCI and other national requirements.
As a member of the ESD Association since 1990, John has served in several Standards Development Committees as well

as association management positions. John is the appointed Technical Adviser to the United States National Committee/
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IEC Technical Committee 101, where he represents the United States to the International Electrotechnical Commission
(IEC) . In this position he assisted in the evolution of international ESD standards and supports international adoption of
ANSI/ESD S20.20. As Chair of the ESDA's Facility Certification (ANSI/ESD S20.20) development program, John played
major roles in the program's development and industry launch. In particular, John coordinated the initial development of
Lead Assessor training, ISO Registrar Certification, and witness audits. John has served in every ESD Association officer's
position, including Vice President, Senior Vice President and President. He is the past Chairman of the EOS/ESD Symposium
Technical Program Committee and past General Chairman of the 2004 EOS/ESD Symposium. For his contributions to
the ESD Association, John was presented with the Outstanding Contribution Award in September, 2006, from the ESD

Association.
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10:40 - 11:10
v T e Be IR B R e s

Chinese smart city construction present
situation and development trend

1 IF A Speaker:

AR

Tolb Az AR R 2T PR & BB L AT
Shiquan Guo

China smart City IndusTry Alliance, Director of Member Management Center

HERE :
24 iy A ] R R T SR A A R BOR AR vE AL TAERY fMit%ﬂﬁJ &, BEMTENE AR A RSEME R, F
BEHT RS ST, R SR R R LA

Abstract of the Presentation:

Current situations and developments of national policy and standardization of China for wisdom city construction; current
development procedures and goal of wisdom city construction; research of mode of participation in China wisdom city
construction and several opinions on wisdom city construction

BEHNET

UL TP AE B AR e R kT 7 DB B 2 BV B b0 A, IR A R SR I 2 AE BRI RSy AR, 3R

RRERT RSN T R 0EH TAE, BRI AT SN T A

el TR R E SCR, AR E R A B R sy BAT et & & A BEERAR S . AR B, P HER
QUFT D AL B EE, SEE R EL & [ CAC EHZ AL R, WHEREHE (FE) ARAFES

PREHFHSEI,

Speaker’s biography:

Director of Member Management Center, China wisdom City IndusTry Alliance, the Ministry of Industry and Information
Technology, in charge of the Alliance's member unit membership management and project service, the Alliance's expert
committee and project expert appraisal and the Alliance's standardization and external press work.

Graduated from Department of Chinese Studies, Capital Normal University;

Former positions:

Director of Member Management Department and of Famous Brand Department, China Association for Quality Promotion
of the State Administration of Quality Supervision, Inspection and Quarantine;

Assistant to the Secretary General of China-Japan Technology Innovation Industry Promotion Base

Member of China CAC Management Committee of British Standards Institution

Assistant to General Manager of Good Health Nutrition Management (China) Co., Ltd
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11:10 - 11:40

T EER Rt B oA R IR
[EWEEZL

Pilot Experience of Electrostatic Protection
System Certification in China Aerospace System

HE A Speaker:

X

| =10y 2 = w1 5 W S T o W 3
Liu Min

Beijing Orient Institute of Measurement and Test, Head Engineer

RERE

MR- mEAEF EAE R, SBERE TR, EEAERIAESRHE, L TIAEFG . IR AR
TR =T A, RHAMB LIRS — Nk, PR THUR B mEk BB R IR HE Q/QJA118-120 (i K
LT R B IS PR R ER) BN, GMAIRE R, X T S5 EPrfriE ANSI/ESD S20.20 A1 IEC61340-5-1 2
B A0 TR RS BRI R R, B3 TIIEF O RIAMECR E B RS T, Sgh TINE R 25,

Abstract of the Presentation:

Electronic product in Aerospace industry is very emphasis focus on electrostatic protection, the test standard and manage
system certification standard is put forward successively, and certification center had been build up. It does third-party
certificating for inner corporation, and does second-party certificating for outside corporation. This lecture introduce the
content and characteristic of serial standard Q/QJA118-120 ‘the requirement of Aerospace electronic product electrostatic
protection management system’ . Compare with ANSI/ESD S20.20 and IEC61340-5-1. analyze the characteristic of
systemic management. Giving example of problem form certification center. Summarize the experience form process of
certificating.

EiFAEN :

XIRE, 1969 4R A, #FgE 61, 5. BUEEZS AR B ICAR i 2 WA e s TR, [E PR g}
2FIEE URSI HEZE RS HBOT RSB S TR, (PR SEER) GHRARY mERR, FhFaitENi
e, TEMIRPHEERFZAREARG LA, PEZSREARV R E SR E TR AR L A . iNarte E R
PAIF ESD TR,

XIS A 25 FEUR A S AT BRI RO AR, ZEFEST. FTaR |l R S TS TR IR, R RAH KB 3C 40 25,
EREERERRE, SIRATIARE., PESESORT R E, 356 TR L, Hh—IkeE + —Ja E % F
WAFEI, FEFFRE I R 24 ESD 351, M DA K i R B 97 A BRAR R OIEE ) TAE, b E 25 a4 AR
FEBE i FL B LR R EH D BN ESD mR A% A,
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Speaker’s biography:

Liu Min, born in 1969, Professor, doctoral supervisor, head engineer of Beijing Oriental Institute of Measurement and Test
in China Academy of Space Technology (CAST) , chairman of electromagnetic measurement subcommittee of China
committee of URSIL, member of editorial board of “Journal of Electronic Measurement and Instrument” and “Metrology &
Measurement Technology” , member of metrology subcommittee of Astronautics Committee, academic and technologic
leader in China Aerospace Science and Technology Corporation (CASC) , academic leader of metrology and calibration
technology in CAST, iNarte international ESD certification engineer.

Liu engages in research on electromagnetics metrology and metrology frontiers, proficient in impedance, electric power,
electrostatic and ground. He has published over 40 papers, drafted national military standards, industry standards and CAST
standards. Liu has 6 invention patents, one of which won the twelfth China patent award of excellence. He has engaged in the
field of electrostatic discharge, on ESD training, test and advisory work in Electrostatic Discharge Certification (ESDC) ,
he has been hired as ESD senior auditor by ESDC of CAST.
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11:40 - 11:55

RTPAE B iy “ AR R &
A RN R A TR Y o ode W (T
HLE SR B0 SRR

Proposal of Focusing on Static Electricity

Threat in Smart City Construction and
Safe City Operation in Municipal CPPCC

kA Speaker:

gL

HEREREHFS BT E RS K

Huang Shanming

China Association for Promoting Democracy Shanghai Committee, Secretary General

MEHE

TEME -+ 2 IR W IR %R R, fRERE T/ ST SR# R LA XA, 24 7 3RE Bk
DR, BERFFE v R AL D AR AR T R &, EAXTEE RN R . ARERARVE IS, BT M A
A EF B BRIEE, A XAt SR A Rt — P AR I, 32 R UR A By R L R R &,
AL AR KA A RETR, TEBURN R I T BB A O R inde ol B 3P 20K, Fe0 AR Tk P 2 AR R,
R RS R, AT SR EN, R TH KRB, R EFENHIT REFEXESFEE P M),
BB A A= L

Abstract of the Presentation:

The Proposal, advanced in the 2nd session of the 12th Municipal CPPCC, elaborates relations between smart city
construction and antistatic industry, analyzes current situations of antistatic industry in China and suggests actively
establishing local electrostatic professional committee of Shanghai, emphasizing electrostatic knowledge popularization
and talent training, clarifying requirements for electrostatic protection on bid winners in government procurement and
giving full play to industry association, against the backdrop of no technical committee for antistatic standardization in
China, insufficient understanding of antistatic work, overall backward antistatic standard and anxious current situations
of electrostatic protection in production enterprises. The proposal won attention from and was adopted by the municipal
administration of quality and technology supervision and the municipal economic information committee. The Proposal
was also delivered to CPPCC as one on social conditions and popular sentiments during the 2014 NPC and CPPCC period.

BEHAE
AL REE BT E LMK, BETEMMERZ AR EI A, PUIRSEOE, AEETPEE, KEESH, JF
JEURREADE, SRR, CGRTIT R T IRAR R 45 S MHERERTBIMUFREE,
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Speaker’s biography:

Secretary-general of Shanghai Committee, China Association for Promoting Democracy and vice director of Shanghai
CPPCC Proposal Committee; actively participating in politics, seriously performing duties, focusing on social hot discussion,
conducting topic research and reflecting livelihood demands. 5 proposals including Suggestion on Development and

Popularization of E-text Books won awards for excellent proposals of the Municipal CPPCC.
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13:30 - 13:50

BB e L 8
afFLBG P BLIR | ] B o 5
During Wisdom City Construction, the
Electrostatic Protection Present Situation,
Problems and Countermeasures of
Electricity Products

1#E kA Speaker:

g

B ER Tl ey K

Jianhua Huang

Shanghai Electrostatic Protective Industrial Association

RAEHE -

ARSCEE R TR 2 i A R KX TR R R s B E R SO, A T R B Rl
AT B 3PP R BAR, AR A 15 ) Rt v I R SR T A i e 2 I FEL B P A LA
L,

Abstract of the Presentation:

This presentation mainly gives an exposition of the view that electronics’ electrostatic protection level is of important
significance in wisdom city construction, analyzes current situations of antistatic industry development and electrostatic
protection level in electronic industry of China, and advances tentative ideas and suggestions on improving electronics
electrostatic protection level in China wisdom city construction.

EHAE

wate, LR T haHER, PEGISSE DL hSERERRERSHE, SEEGHE M X 2R
BRI AR Z 2 (SAC/TC 319) Z 5, A EFRBRHM B ER AR Z R4 (SAC/TC323) RIFEZRR,
FRREEERZERAG., RiFRESBRRARAT., RGRESGLSHMEERATERRK, T E G
= TARIN, B TRE,

T4 5 ) E FARE AT AR ER GB/T 24249-2009 (B ZW). GB/T 30131-2013 (2520 ke R4t
PERERITTE ZEETRD. FZ/T 80014-2012 (i il 8 HBORFITED . FZ/T 80013-2012 (= lede & Bt ia
KA ). FZ/T 80012-2012 (i3 ke HFHINR %Y. 2 5RmEMEZRRMER GB/T 25915.5-2010 (i
B RS STy - i84T). GB/T 26667-2011 (HLEERE#A RN RIEY. GB/T 30139-2013 Tl B
2P R ZEKY, GB/T 30142-2013 (P11 24 AL B ORTBHBE L RE IR 7 vED) . H RIETE FH59R 5 1 E Z
A - GB/T (474 it RE R PP e #f I IEED
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Speaker’s biography:

Huang Jianhua, the chairman of Shanghai Electrostatic Protective Industrial Association, director of Cleanroom Technology
Committee of China Refrigeration and Air Conditioning Industry Association, director of national clean room and controlled
environment for Standardization Technical Committee (SAC/TC 319) , and the vice chairman of electromagnetic shielding
materials Standardization Technical Committee (SAC/TC 323) .

He is the chairman of Shanghai Chen Long International Trade Co., Ltd., Shanghai Chen Long Electrostatic Technology Co.,
Ltd. and Shanghai Chen Long textiles and new materials Co., Ltd.. Huang is also one of the first cleanroom engineers and
senior engineers on anti-electrostatic.

Huang presided and complied the national standard GB/T 24249-2009 “anti-electrostatic cleanroom fabric” , GB/T 30131-
2013 “evaluation of the electrostatic properties of textile and apparel dressing method” , FZ/T 80014-2012 “general technical
specification of cleanroom garment “FZ/T 80013-2012 “testing method of easily fall off large particulate matter cleanroom
garments” , FZ/T 80012-2012 “resistance testing methods of cleanroom garments .

He involved in the complation of the national standard GB/T 25915.5-2010 “cleanroom and controlled environments
associated, Part V: Run” and GB/T 26667-2011 “clectromagnetic shielding material: terms” . GB/T 30139-2013 “shielding
effectiveness test method of planar electromagnetic shielding material “.

Now he is presiding and compiling the national standard: GB/T “evaluation of the electrostatic properties of textile and

apparel: electrostatic decay method” .
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13:50 - 14:10
P TERIFRE ESD i {05 561 53

Microwave Device and Circuit

ESD Damage Case Analysis - -
1#H kA Speaker: -f; ; u o
FEFRELREE B e
Ping Lai ( ,

China Electronic Product Reliability and Environmental
Testing Research Institute (CEPREI), Senior Engineer

AEHE

A YA SRR OSSR LB B ESD K 61704, & Seik T ESD B T E AR, AREXT 6 M
A EAI LB B ESD R 5 201 HEAT T PRI 41, SRR R0 5, RSB ESD LA R L , Y1 EE047
CREIT TSR e N 2E . fRJE BNAS T TR BT ARt ESD KAl 2 2 BRLA I B A s 4

Abstract of the Presentation:

Title of the presentation: ESD Damage Analysis on Microwave Devices and Circuits. The presentation first elaborates
important role of ESD damage, then introduces in detail 6 microwave device and circuit damage cases, including
sample failure background, electric parameter testing, ESD model test validation, physical analysis, comprehensive
analysis, analysis conclusion and improvement suggestions, etc. Finally the presentation summarizes main procedures
for electronic component ESD failure analysis and common analysis equipment.

EHAET

k¥ (Lai Ping), AFEFEEIIE (TAAEEALE R TEE AT D Rdes T, PEFEFEINIEF L ESD
IS H SR H A% L5, IEEE &5, [EF5 iNARTE ESD TARIHBE)R,

BAEM ST ITa AT S TR, fER - TIoasfFPt ESD SORBIFE I, H 1994 FEpARMESRS I T ER KT
FLFITaR (T ESD /KP4 K2 ESD R RAI L A 2 07 TR B AR 55 S BT H o 78 FL 7o ESD 5 {54 Nl
MRBALEE ST, HE i BT BOR S TT A B FE B ARG, A 2001 474G, JF T T 7l i
ESD B P il £ AR 07 B 2 SOl . 3 LA, BRI T T oeds i F al Feth K mpie =12
f, 2009 SEZ 5T (R HETICEERBUMT R AIER) HfE TAE, 2014 FEFFRFHR T CESD &5k
i LT3 R LAY )

Speaker’s biography:
Lai Ping, researcher-level senior engineer of China CEPREI Laboratory (The Fifth Electronics Research Institute of Ministry
of Industry and Information Technology), technical examination expert for ESD qualification of China CEPREI Certification
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Center, IEEE member, international iNARTE ESD engineer.

Currently in field of electronic component reliability; in research of electronic component anti-ESD technology, has
undertaken or joined national technical service and research projects about electronic component anti-ESD level test and
ESD failure mechanism analysis; with rich knowledge and experience in electronic component ESD damage test and failure
mechanism analysis and manufacturing electrostatic protection technology; from 2001, offered consulting and training
programs of electronic-manufacturing ESD protection and testing technique; in recent more than 10 years, published 30
plus papers on electronic components reliability and static electricity; in 2009, joined compilation of Military Electronic
Component Failure Analysis and Classical Cases; in 2014, chaired translation of and published ESD Basics: From
Semiconductor Manufacturing to Product Use.
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14:20 - 14:35
KIE R %A F ESD PEilHA

ESD Control Techniques for Very
Sensitive Devices in the US

#H kA Speaker:

ZETs o L e Welsher
EHEFHBCE 2 (ESDA) 1
Terry L. Welsher

ESD Association, Doctor

HFAE

ZeHii « L » Welsher 18—4-F 2001 =76 B HANE DR 556 2 09 TAR R ARBF 9T H DR, IR A nT SRR ] 24
ML E_FIEAR, 1978 4E4E DR SEIG =TT 0A T Mg B A= 8, BRI 40 2 38 & W 1) HaLAL SSRL AR AT B AL IE MR
FLAR B TR R AL . 1984 48, BTty B 8 TARMU AT fiy X LS i 7R Y 2 51, 1986 4F, Mg I+ R
REGH, EHN/RKELHERMEHRIE (ESD) S0 % K, Fior /N & FAEX A4 a)dE 7 — R
FEIETTER, HAEHESN T ARHERS 2] T KR BEAEH . 1994, Rt/ INH R shAh e 2 T B RGBS 2 6 4 7] 5
PR IEE T, FRBSRIEFERR S S (EST) FIr= bl SEEFm S8k, 1997 4, bl B T+ R s, I
TR AT EEE O A AT, e B At 67 B B TR A B 45 B A R T L IEORT R SR AR E RS A A RN
TR . X TAEELFEEE A R . RN R e A2 W A T I e T, R S5 e H R AN e i AY
ik AR AT IS . BSIFMIRUS , U T Lasersharp 23 H B AT SE1E 24, X2 — S A e i 22 A
TEHR R A AT = . ARG PE, 2004 4R DOk, fih— B $HAF Dangelmayer (F}4%/RKiHE/K) Associates
ARTFAL AT ERESE, X2—FK EOS/ESD &Fifj A,

Welsher 18 1-J2 1988-1989 ESD thArifE & i F . 1991 FAHAERARFEF FHE, 1992 FHHAEF| EfFE, 1993
AEHHAE EOS / ESD W& R/, 1993-1995 4EM G FAE T PR, 5, bt — B G ERTE S ESD th4x,
JEDEC #y 14 i fla] S0 25 B2 S SEHUAT ¢ 10 o s o AT 2R IR 35 3, 1999 4F 28 2001 44l % $HAT: JEDEC
FELPEH . i H §i2 JEDEC / ESDA #) HBM F1 CDM ESD TAEA &/, ESD Hh<xml % F1 iNARTE
(E PRI i 5 s TR <) B, ik, ik iR & I JEDEC Fl ESDA % £ A%
TE o A FRAT 13520 BLIK N ST R b2 2 6 AR s 5 B R 22 BRI T o0 e fb 2 B 2 e 2 7 At o [ (A 2
M EEE . AAUESE . BT ] SR RN e e SR A & R B A AR T I R S,

Speaker’s biography:

Dr. Terry L. Welsher retired from Lucent Technologies-Bell Laboratories Engineering Research Center in 2001 as the director
of the quality, test & reliability department. He began his career in Bell Labs in 1978; where he worked on electrical conduction
mechanisms in insulating polymers and electrolytic corrosion failure mechanisms in electrical interconnection materials. In 1984,
he was appointed distinguished member of technical staff for his work in these fields. In 1986, he was promoted to technical
manager to re-constitute the Bell Laboratories core expertise in electrostatic discharge (ESD) . The newly formed group
proceeded to produce a string of ground-breaking contributions to the field and played a key role in advancing industry standards.
In 1994, he broadened his group's activities to all aspects of hardware reliability for Lucent Technologies with special emphasis
in environmental stress testing (EST) and product reliability prediction and planning. In 1997, he was promoted to director of
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the quality, test & reliability center of excellence where he directed the development and deployment of product quality, test and
reliability assurance practices for Lucent Technologies business units. This work included design for testability of integrated circuits,
board and system level test and diagnosis and special techniques for testing of RF and optoelectronic systems and components.
After leaving Lucent, he became reliability director for LaserSharp Corporation, an optical fiber laser amplifier company, where
he was responsible for product quality, reliability, and compliance. Since 2004, he has been senior vice president of Dangelmayer
Associates, LLC, an EOS/ESD consulting firm.

Dr. Welsher was chairman of the ESD Association standards committee 1988-1989. He was technical program chair in 1991, vice
general chair in 1992, and general chair in 1993 of the EOS/ESD Symposium. He served as member of the Symposium board of
directors 1993-1995. He has also been active in quality standards and roadmapping activities with Sematech, the ESD Association,
and the JEDEC 14 quality and reliability committee. He served on the board of directors of JEDEC 1999-2001. He is currently
co-chair of the joint JEDEC/ESDA HBM and CDM ESD working groups, vice president of the ESD Association, and a member
of the board of directors of iINARTE, a telecommunications technical certification organization. Recently, he has led the effort to
harmonize and merge JEDEC and ESDA device testing standards. He holds a BS in chemistry from Florida State University and
a PhD in chemical physics from the University of Texas at Austin. He is author or co-author of forty papers in solid state physics,
applied mathematics, organic chemistry, electronics reliability, and electrostatic discharge.
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14:35 - 14:45
DS JEE ] 1 i oLy i L P FRE P 5 )

Influence of Environmental Humidity on
Anti-static Property of Anti-static Products

1T A Speaker:

W]
LR A B AR L AT
Xu Ming

Shanghai Hi-Clean Static Test Technology Center, Director

REHE :

SRR BE I IR A P o R A X 5 T AN B B B e P B, (R L St AR B S, o B A et BE ARSI it A
PG, SEGE SRR B R FBAER ST k&M . A SCE 2l BRI SEGIER, EAFRER
BT, KA B “WRrE” B etk = .

Abstract of the Presentation:

Increasing humidity and increasing moisture absorption are relatively easy and cheap antistatic approaches generally, but
have very striking shortcomings. Over-dependence on humidity and deficiency of durability makes moisture-absorption
antistatic approach unsuitable in many places. This presentation mainly illustrates conditional performance difference
between “permanent” antistatic product and “moisture-absorption” antistatic product under different humidity states
through specific test cases.

EHNEIT -

LA AT SR RO AR, iR SITH 23, P s AR, ZEREAMN It
Jie ESD %), ki, I TARLR: ., 20 A s k) EEGEEAMS iR A,

Speaker’s biography:

Director of Shanghai Hi-Clean Static Test Technology Center, manager of Shanghai Electrostatic Protective Industrial

Association , senior antistatic engineer; many years of experience of ESD consulting, testing and training in user enterprises;
major participant and draft maker of multiple national antistatic standards.
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14:45 - 14:55

ANAIE T LRGSO RH N T A 1k
FL I B8 B FH A b ) o S

Significance of Intrinsic Electrostatic Dissipative
Material Application in Packing Materials for
Integrated Circuit Package

HiE A Speaker:

WS

=R B TR

Robin Bi

SSC-Pak Package Material, Technical Director

AEHE :

feg T HBSHM AT {5 S, UNEM T COM BBUf i 1ae i, R guuif i m m R 2 5 AR R,
EHNTEAME TSR, EMitATHsE, mHE, FEREENIET, BCADH IR, AL Arems
BHEHEMERRA, FHBIREE, TTindt, REHETEMS TR LE—AT7rysEsE,

Abstract of the Presentation:

Traditional Carbon based conductive packaging material is not suitable for CDM mode sensitive Microelectronic device.
And the Carbon contamination is not acceptable to Microelectronics industry. The traditional Antistatic agent doped or
coated packaging materials have no antistatic function in low humidity enviorment. So now day Inherently Dissipative
packaging material is only choice for its good, permanent effect which is independent to humidity and no contamination.

HIHANET

1992-1995, wRtE LIFRURGERNE B RA s BT, At
1995-1997, _Lifg KANRE-S4K, TARIM

1997- 24, LlpRIARCARAR, HgH

2013, SCC-PAK, & T.

Speaker’s biography:

2013-now, SCC-Pak general engineer

1997-now, Newera company, general manager

1995-1997, Shanghai Philips semiconductor, engineer
1992-1995, Master degree, Simc, Chinese academy of sciences
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15:15-15:30
1535 v o, AR BRI i L s

Antistatic Work Clothes and
Antistatic Standards

HE A Speaker:

B Sk

AUARIAR R St AP AR 5
e SO

Kuraray Co., Ltd. Member of the Institute of Electrostatics Japan

AEHE

H AR B TAEMbn e (JIS) MIHFIETTIX,
[ JIS il % 14 P s

(] By LR RE AR 5 T 3k

[ 38 I B4 = FL AT AE R S5 48

Abstract of the Presentation:

Japanese standard for antistatic work clothes (JIS) and the judgment method
[ ] History of JIS Standard formulation

[ ] Antistatic property judgment method

[ ] Structure of suitable conductive fiber

Y NI
AEHRTF Al SR AR Ak
MFLLETAE, HIINFHHBE TN, HABREESRN, BARNEBETERERGE JIS) Z9HA

UAS
Speaker’s biography:
An employee of Kuraray Co., Ltd

In field of fiber, specializing in research of antistatic work clothes; member of the Institute of Electrostatics Japan,
contributor to the national standard JIS of Japanese standard for antistatic work clothes.
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15:30 - 15:45
e R L b 2 B Il 1 D

South Korea electrostatic standards and
industry situation

1EF A Speaker:

Joshua Yoo

HE RS B

Joshua Yoo

KOREA Chapter of ESD Association, President

HEHE :
ESD & 7 & /T

Abstract of the Presentation:
Introduction of Korea Chapter of ESD Association

EIHAE

CORE INSIGHT FOUNDER 7% 5] ESD #E il i1 R fn / 5%k, ESD thexuhE 22K, INARTE AR TR
ESD & ER %l ESD iRl H A

SEMI ESD 1145 2H [ BA 5 4

Speaker’s biography:

ESD Control Program Consultant/President at CORE INSIGHT
Founder & President at Korea Chapter of ESD Association

ESD Engineer Certified by iNARTE

Professional ESD Program Manager Certified by ESD Association
SEMI ESD Task Force Team Member
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E 15:45 - 16:00

155 v HL 1 A DR 30 s 2 B T P 9 LA
i) 8 —— {¢ H ANSI/ESD S20.20 Fl1
IEC61340-5-1 ) JLyi k2>

Questions in the Use of Inspection Standards

for Antistatic Work Areas Experience from
Using IEC61340-5-1 and ANSI/ESD S20.20

kA Speaker:

I

R B M By g Rl B B B AR SR PO AR

Zhijian Liao

MII Anti-Static Products Quality Supervision & Testing Center, Head Engineer

AEHE

LB 7 E B E B9 A% I 2 ANSIESD S20.20 Al IEC61340-5-1, 245 3B i R GE TARRGA RINIE R HE, 7E
7y e L AR XA T AR SE B P P 2 B AR [F] Z AL MU Rl Z Ab %} ESD BidP ik R EA FIFFEENE L, XHEEN
ST R AR S TAER M, AR RO E B SR . SRR A AR EPA BHHL R SERI LUK H5
ORI . 25 E A AR ERIALE HEAT 04T, A X E A X TARA AR .

Abstract of the Presentation:

ANSI/ ESD S20.20 and IEC61340-5-1, the core content of international ESD standards, is the system certification standards
to guide the system work of ESD .In the inspection practice of ESD workspace, both the similarities and differences have a
very important significance on the verification of the ESD protection evaluation and certification. Here we focus on the two
strands, the differences effect on the inspection work and the same points on guiding ESD protection. This communication
includes EPA grounding system and resistance type indicators test.

B ANET

BEAGE, 1957 4R, 1983 R HR FAUR Tolkaibe, Topsrdsafy, SR IR, B mlBl i e i s d
DIFUIPRIT, Bk 3 A R 5 . BULAR B Ml By i FE 7= i i B M A 30 O 8 TR A 2 AT, (O
IR ) EE R,

B B IR ST BT T B W . SO R P BRI S, AR AR H A5 i AR U E ma fll A i~
TETCLH, BT, YRS iRRE, SEMEER TR T,

B R T AT AR Lo B T DASK 7 T P O AR A 35 A P A B A P 7 9 2 S A T A i SR P
(e P 17 FEL2RE A A 7 Aol ol S i LB P S B S R, A Bl St 4R v T e PR A T ot ) TR K
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Speaker’s biography:

Zhijian Liao, born in 1957, graduated from Beijing Institute of Technology, Bachelor of Engineering, senior engineer,
training instructor of Occupational Skills Appraisal & Guide Center of Electronics Industry of the Ministry of
Information Industry of PRC, quality supervisor of Occupational Skill Testing, Currently, he assumed the chief
engineer and inspection department director of MII Anti-Static Products Quality Supervision & Testing Center.

In the early strage, Mr. Liao engaged in electronic products in a research institute and represented the research institute
to communicate with the world's leading audio company. Mr. Liao was highly tech-savvy in radio, electronics and
physics areas and assumed the chief engineer for many years.

Since assuming the chief engineer of MII Anti-Static Products Quality Supervision & Testing Center, Mr. Liao led the
young technical team to focus on the testing practical application of electrostatic protection theoretical knowledge,
moreover he popularize electrostatic protection theoretical knowledge among anti-static equipment manufacturing
enterprises and helped them to improve the quality of anti-static equipments.
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16:00 - 16:10
TR SN O S5 Bl B AR WSS AR

Evaluation of Satellite Charging/ Discharging Effects
And Related Protection Techniques

W E A Speaker:

W=

LR RS 8 [ R S = L

Yuan Qingyun

Electromagnetic Environmental Effects State Key Laboratory, Doctor

RAERHE -
B R FEHCBRON A, T4 T TR AR TR RN P AR R G R AL S T R 4L
TR AR B, S B PR BB A B TR T RS R T AT T, BOEiR T R R A,

Abstract of the Presentation:

To the satellite charging/discharging problem, the space charged environment simulation system, method-spacecraft
electrostatic potential dynamic testing system and ESD pulse test device used for the evaluation of satellite charging/
discharging effects were introduced, and two methods used for the protection of satellite charging/discharging:passive
protection and active protection were also introduced, some development prospect were provided in the end.

EHAET

JFFH Z, 1979 — 2003 4354540 ZEAUK TREABa T AL & k2227, 2006 A1 2010 47351 3R 1547 Z AL
BT AR A e RG-S S B R AR LA 2262, B 2003 A I AaE AL RER IR oS, TERE N AN AT 2
WRFRIL 20 2, TEYHASSG,

Speaker’s biography:

Qingyun Yuan was born in 1979. He received the B.S. degree in computer application, the M.S. and Ph.D. degrees in
electromagnetic filed and microwave technology from Mechanical Engineering College, Shijiazhuang, China, in 2003, 2006
and 2010, respectively.

Since 2003, he has been studying in the Electrostatic & Electromagnetic Protection Institute, Mechanical Engineering
College, Shijiazhuang, China. His research interests include electrostatic discharge (ESD) test, and electromagnetic
compatibility (EMC) . He is the author of more than 20 publications. He is a member of the China Physical Society.

-43 -

—‘ ESD-$4:1120141008.indd 43 $ 2014/10/10 17:58:04 ’7




—o— I

=\ FE=EREMHPSINELERMIS . "oy
ES D S 3rd Electrostatic Protection and Standardi/zation Internaﬁunal '{ﬁ ‘LJ:I: jfgj E *'] Yﬁ ‘LJZI: A ,ﬁ;ﬁ ﬁ

Presentation Abstracts and Speaker Biographies

16:10- 16:20

Pt ANSI/ JEDEC/ ESDA

JS-002 CDM Frii
The New ANSI/ JEDEC/ ESDA
JS-002 CDM Standard

1#E kA Speaker:
PR « B A
FKEFBICES (ESDA) {1

Nathaniel Peachey
ESD Association, Doctor

R AET

1994 4E LA E IR o B A HEARE TR NIRRT I RS A 2, SR G T i i Pl B i (] R SL I S g 4 72
HRIPELERFE, 1996 4, MIERIPHZ WS A T Atmel A 5], FEZJEWJLES, REartdLAE
Atmel ATHEAEL Z ARG, OFF TZ TR, SR & TN, w8 TN, Bt TR, M 2003 4£
fFF4f % 33T ESD B3 1/ O 11t )8,

2005 4F 7 w7 1#4-4H/F RF Micro Devices 2\ &) B ESD it 240 TAEZHE . FEFAAR L ER S HATR], fhfiseh
RFMD ¥ A HR (EFERERAILE) 45 ESD PPt &, BT XIS R R, fhiféins & et T
SRR 2k ESD Bl

A LIRS AFERS T 20 MERBTHE S, MidbfEsz T 6 % F], CHHRAEERF R, KA1
=2 2009 4E K ik ESD th M F SRS, MEFERT R AT, HIES AL, Har, s
ESD th&itriEll 5523, /& [EEE mdiex i,

Speaker’s biography:

Nathaniel Peachey received his Ph.D. in 1994 from the University of Nebraska at Lincoln and then was awarded a director's
funded postdoctoral fellowship at the Los Alamos National Laboratory. In 1996, he joined Atmel Corporation in Colorado
Springs. Over the next several years, Dr. Peachey held various positions at Atmel; including process engineer, technology
development engineer, device engineer, and circuit design engineer. In 2003, he began focusing exclusively on ESD
protection and I/O design issues.

In 2005, Dr. Peachey accepted the position of engineering manager for the newly formed ESD design group at RF Micro
Devices. In this capacity he was responsible for the development of ESD protection for all of the technologies that RFMD
designed, including both silicon and GaAs. Besides on-chip protection, he led the development and improvement of the RF
antenna ESD protection.

Dr. Peachey has authored and co-authored over 20 technical journal submissions. He has also submitted six patents that have
either been granted or are pending. Dr. Peachey was initially elected to the board of directors for the ESD Association in
2009. He has served on the education council and was the first business unit manager for advanced topics. Currently, he is
serving as the standards business unit manager for the Association. Dr. Peachey is a senior member of IEEE.
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E 16:20 - 16:30

TLP A5 i Ui rRgc& e HBM,
MM, CDM i} b4y B

Tests Comparison between TLP and

HBM/ MM/ CDM ESD Sensitivity

kA Speaker:

WA

AR RHA R A E S TR
Jiusheng Huang

Beijing HuaJingHui, Senior Engineer

AEHE

UnARTER T U A FL PR AURYE. (HBM/MM/CDM) 2 )= £ 2L ] < i FEL A2 ) D7 2840 ESD 820.20 5 IEC61340-
S5-1 KW —2 . (B2 F guREN R B8N izl ESD B R (AR HAa BREEE, RMEN EZhPiiit# ESD
et A mIELE, M TLP -V AIEE S B B 97 Bt 38 e B F i R A S SR A4 T 3 B 7 0 2 A5 2 fe
e FEL T A LI DA S T LR R BUR S R R R B . WS TLP Il 5 (HBM/MM/CDM) g B A B
JAC TR

Abstract of the Presentation:

ESD sensitive is the crucial data for the reasonable design of ESD protection program such as ESD S20.20 or IEC61340-
5-1. TLP I-V test provides the designer with active protection from ESD damagers and more key parameters such as
snapback trigger voltages and currents, leakage current failure point for analysis. TLP I-V curve characterization for
typical protection components were tested and comparisons of results and applications between TLP and HBM, MM and
CDM is presented.

EHAEY

AL, AR RIEARHCA PR A Bl S TR, A AT R ORI I 30 Z4F, 2002 4F3R 4531
INARTE AUk ESD TR 3R Jo 7 [ N IFJ# $20.20 (1351115 %), 30 Z4F ESD RIS G i1 A1k,
BHIFBEARL . MUK ZE TS50 ol b T2 51T g ESD I IIFI ARt F g HMERE, X fL 7158 % ESD HUaL It
SEEURERBMROTE EE 2. Wl N EINE AT (3R 3 BER A AP S s = M4
BABF R HEA— 458, SCIE B IR LR R AR A S I ZE HT B B AT 9 51 2002.9-2003.7) A8 B BV E AL FEL B
PO R A BEAY ESD AR, 224054 [ P Al il 78 Bl S BRAG B LT 37 07 5%

Speaker’s biography:

Dr. Js Huang, senior engineer at Beijing HIH, iNARTE certified ESD Engineer since 2002 and visiting researcher at EMC
lab of UMR from 2002-2003,and then promoting ESD S20.20 control program and system level ESD design and consulting
for electronic, petroleum and military industry in China. Interested in ESD consulting and ESD test and ESD training.
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=Hl0) - 16:30 - 16:40

EOS/ ESD 1455 1% X a2l

EOS/ ESD Conduction Failure Causing Control

v HE A Speaker:

5kWl
LR AT A RAE JRELE T
Zhangming

Shanghai Aerospace Electronic Co,. Ltd. Vice General Engineer

PEHE :

PR IB 2] AR BAR U SRR S , ASPFRRL, AT B R MR BE e R 7 RAF2 s i1 2

PRRBARFENS FL T Sl AT IR, SRR, MR R BT R, B BRAS  IRBNE, AL NS B4, O T Pk,
XL, (RS B E A RE (EOS) IR TILT DAED?

RO R RN E T, R U, e, THR AT I=ZR ik, ot T EOS AR A
Yt s MSSmAgEdE, KlE] BOS AR R(E 5 [FlRHAHHURBARR Z 0 R T I T K AIPRIE ; @id EOS J5L
RMI &35 S| USSR AF BV BAZ 0T, SR T4 EOS Byl J5 3%,

Abstract of the Presentation:

Do you have ever met the situationg that after electric soldering iron soldered sensitive integrated circuit, electronic
component became invalid, and analysis of the causes is that if the ground or the wrist strap is good?

When you are debugging, experiments, whether you encounter electronics interference problems, or error, error action, let
a person have no thoughts.

For these problems, have you considered due to electrical voltage (EOS) causes interference to solve?

In this paper, according to the typical device failure analysis, deponding on sensitive body, path, interference analysis
method. We analyzed the reason, EOS occasions; with the experimental data, the detection to the EOS value; at the same
time, voltage sensitive body tolerance value into the relevant standards; through the EOS RMI delivery resulted in the path
to the sensitive device analysis, put forward the control methods of inhibiting EOS.

R NET

HKEA, 1959 44, 1983 AR Bl T /R Tk R TRk AR FE TR Lk, MEFMUR 77 a5 il i,
WAL AR IR TR UHF Ly BB, Bk A RA AR AR, FTBUMAE K, &
SILZN, Bl FE R DI 9 & EOS Hii i,

TEEFr LHEHUR A A BRA SR & R B A R E B TR, 2 M E B ot m s R g B EoR, il
ST T Rl A P L BRIA R . BN B iR L T RA R

Speaker’s biography:
Zhang Ming, born in 1959, graduated from Harbin Institute of Technology in 1983 the radio Department of information
engineering, manufacturing in the aerospace electronic products, served as a head designer in Pakistan resources satellite
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UHF receiver, deputy director of the Shanghai Aecrospace Electronics Co., Ltd. supplies, executive director ande a vice
general engineer. His main research is about electronic industrial electrostatic protection and EOS anti interference measures
at present.

In the electrostatic protection management system presided over the Shanghai Aerospace Electronics Co. Ltd. in the
management, using of electrostatic protection and management of international advanced technology, he successfully
established the production of electrostatic protection management system of electronic business. Shanghai is now the anti
electrostatic Industry Association expert group members.
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e

ERERCEBERRATE

Beijing HuaJdingHui

Motk . JERCTHPEIRIX PSR 52 1 55 SRS 2 HR4 : 100054
FEIE . 010-63528254
HE45 : esd@esd-china.com

Mk . www.ESD-china.com

U E BT A R R / MY, BT E S BT / SR & . HBM/MMY/
CDM/TLP/HMM 4 #f R i FELTLHE B2 i A . i rEL R i i & . i F K TB RS
MR, B O, T B Y S E R R4, ERIE RS, i
FEL A3 126 DA e SRt L B R S5 I 5 7980, ML 2001 A A AlSEJE 20 2 NIkS 3£ [E ESD
EMC 42y, RFRIRCHMER, AflHET 2002 43515 3 E iINARTE Ak ESD 1 EMC
TARITNIE G N FE BB RS AE 4 T, 5 R E %8 R R R s e = d oy
TRMAFAIEXRFR, 2007 436 E INARTE #tifi A ESD #5i)llHLy, 2010 4EEAIESEE
ESDEMC A FY TLP H-Joff. IC, @yoasfh -V MRS S it . & koh s 8%
5kV/ /4AGHz ,IEC61000-4-2 FRifEEF UL L A A= 28 B0 “HUisE (2Q/4GHz) - ZEhlgs - Hds”
£, RS IfE B D SS (target adapter line) | % AFH#L 100G Q/100kV (0.1 ~ 1%) = FHE
JEFR S = A ER R SRR

Beijing HIH provides ESD test equipment such as electrostatic field meter and electrostatic
voltage meter, static charge meter and high resistivity/picoampere meter, HBM/MM/CDM/TLP/
HMM test equipment, IEC ESD immunity test and ESD sensitivity test equipment. Lightning
alarm equipment.

Beijing HJH is the first approved ESD training center by iNARTE in China in 2007. Beijing HIH
provides professional ESD training for engineers and technician for over 20 years.

Beijing HJH is also TLP I-V curve test system and EMC equipment distributor for ESDEMC.
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R, WH. EFR#E. ARSOLSRENELALHNS

GEHE)

CleanRooms China

Hotik . Bii KT KT 888 FJkFEFEE 75 1302 = kg : 200041
HEL3E . 021-6251 1200
fEE . 021-6251 1200-8011

MB4% : yoyod@actintl.com.hk
W% . www.cleanrooms-china.com

(3% CleanRooms China [ 2001 4FFF4 AT ot ST RUR AT, HE4F th HUPS , S5 20
BT Ve B PR L 5 e T B S B R A B, o b R
SATRURL, RGN . A 57 LA 2 R 10,000 Sl i,

Gy P EBR T, B2, BT, AP TR, RS R Tl U i e
BRI TRITRIB A R, SIS TR, REE, @itk TRAR LS
TG TR, BHOFBERT Rk & Bate, SR R0 R, R e
VIR KU . B PRL HERRRIE B R 5 AR A R (5

G ) B A BT A TGS E M. JET 2013 4 11 A ERBN TRA
Wt A ST, WSS PR BRI A,

CleanRooms China magazine was launched since 2001, published in Simplified Chinese for 4
issues each year, CleanRooms China is distributed freeof-charge to over 6,000 qualified engineers
and senior executives working in the China contamination control industries, it is the most
authoritive and popular publication for the industry in China.

CleanRooms China provides contamination controls engineers and senior executives, purchasers,
sub-contractors, designers who work in China microelectronics, pharmaceutical, medical
equipment, life science and food processing industry with in-depth technical information and up-
to-date news about the world and China market.

CleanRooms China organizes annual conference and operates technical website. It is also the
official publication of Guangdong Association of Cleanroom Technology since November 2013,
provide an effective technology communication platform for the members of the association.
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FERFERER LBHERS

China Association for Promoting Democracy Shanghai
Committee

Hutlk . FiETRREPGILEE 128 2 1601 2 14 : 200041
I . 021-6267 2536
HE4E . hsm@shmj.org.cn

FERERES (FARRTE) 2UANFEF AR TAEN&ETFRMRrTAE, BA
BOABCEMER, EU0 TR E R At & T AR EGE, 2 [F A E I 0 1 SRR
ZHE

RAEHEE NGRS BOXBRE S # B, s TARPLE], SRS, DORES SR, Hlst
GV K R R TE A AT IE M MR AT &R 5T, — T AR, B AR
RYUE “EHEHT, FES5EEIE, RIEBE MR, S SO O A T TR
EFEK 5 75— SRR R, R E S N SRR, BISE R
JEFR TR ARG OR Y, TR TUANBHS QR 45 T R S OB LR R, BTk
SR,

China Association for Promoting Democracy (CAPD) is a party with main members from senior
and middle intellectuals in education and cultural publishing fields, having nature of political
alliance, devoting itself to building socialism with Chinese characteristics, and wholeheartedly
cooperating with CPC.

CAPD emphasizes building ability of participating in politics, perfecting work mechanism,
erecting work platform and making in-depth investigation and research of overall and forward-
looking issues centering on economic and social development in realistic and pragmatic
manner. On the one hand, it always gives play to its advantages as an independent party, sticks
to consolidate “old front” with new actions, and actively makes suggestions and proposals on
participation in educational legislation, balanced education development and strengthening
the country with culture; on the other hand, it insists on developing “new field” , continuously
reflects social conditions and popular sentiments, and actively offers its wisdom and share to
efficient use of resources, environmental protection, economic transformation and sci-tech

innovation.
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CEPREI

PEFEEXRE

China Electronic Product Reliability and
Environmental Testing Research Institute (CEPREI)

kb . TR KA ZEE R 1105 R4 : 510610
FLi% : 020-8723 4661

f£H . 020-8723 7017

MB4% : laiping@ceprei.com

K35k . www.ceprei.com

FEFFELRE (T AE BRI, & o E B i il FE i 535
WWrFRT, MRET 1955 47, 2 ERENE AT PUENL .
FREMTTINTRAX, AEIEAR, RS & 5000 245 (£) |
AT 1800 Z N, ARBHZAGR 700 Z A, THENLAEN GRS 70%,

SR SR B TCE ORI R IcA MBEPFRIB M B R R IR R SR A g . 24
W, NIETE, FEMRS . SRR, &ML AT 2 EORRS . HAZ
WIE, ARG BREAL, AL 7 P A E RN R, ATAE I SR T RAAIE, A k55,
RFE P EIATIRERE BRI . A AR EJE AL, B p ATl 4 BRI T7 R 52
BB, AT E IR ROR SR SR S5, BFEMRSS T %,

China CEPREI Laboratory (The Fifth Electronics Research Institute of Ministry of Industry and
Information Technology), or China Institute of Electronics Reliability and Environmental Test,
established in 1955, is an authoritative organization first in reliability research in China.

The Laboratory, located in Tianhe District, Guangzhou, boasts more than 5,000 sets(units) of
various instrument and equipment for test, analysis and testing and measurement, etc; more
than 1,800 employees, consisting of more than 700 scientific and technological personnel, with
engineers and higher ones accounting for 70%.

The Laboratory can offer technical services of product test, analysis and evaluation, certification
measurement, information, technical training, special equipment and special software
development in fields from components to complete equipment, from hardware to software till
complicated big system, has multiple certification and test qualifications and authorizations, has
established international cooperation mutual recognition relations, can carry out certification and
test businesses around the world and formulation of standards and regulations on behalf of China.
As one directly under the Ministry of Industry and Information Technology, the Laboratory offers
technical supports for industrial management of the Ministry and local government and technical
supports and services to electronic information enterprises, with service receivers more than

10,000 per year.
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CCIT

PEERW LS

China smart City IndusTry Alliance

Mtk - T TE KRR B AT R 1 SR 12 15 |k < 100193
HL3E . 010-5945 6801

EH ;. 010-62112400

Hl4E : guosq@ccit.org.cn

R3h . www.ccit.org.cn

PRBRGL T 2013 4 8 J, 1 v [ R ol A B AL A5 B AL HEIE B R SCb RS, Bk
ERTRS, MUERA L, MURRHE. 2R, KA R E A 100 & ZK A,
e, BB . ATt R AR AL, R T A E S KM R i
WBORE N, PR, A BUF RO ST s B &l BRI ss . 7= lfl
b3 i | AT P RS K (a8

The Alliance was established in Aug. 2013 as approved by the Information Promotion
Department, the Ministry of Industry and Information Technology of China, by more than 100
large- and med.-sized enterprises, universities, research institutes and industry associations
including China Electronics Chamber of Commerce, China Aerospace Science and Technology
Corporation, China Aerospace Corporation, ZTE and Taiji Computer, etc, mainly in fields of
cooperating with relevant government authorities in wisdom city construction policy consulting
and standardization construction, providing local governments with wisdom construction
application consulting, planning service, industrialization landing, and promoting industrial

cooperation between enterprises.
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kuraray

SRR+

KURARAY CORPORATION

AARTR 2T 1926 4220 7 S BT L i AR H So b iy Nt 227 A A SE R . 7ESE — HFUR K
JE ) 1950 4F SRR T A E SR SC B T PVACI LR ) 244 R 8097k Ak, Bt T H
ARE—AE G REYE, TP T HAL AL 4E g e

Kuraray was created in 1926 to achieve the advanced rayon industrialization . After the second
world war in 1950 , it also first achieved PVA nylon fiber industrialized successfully in the
world and produced the first domestic synthetic fiber in Japan, created the precedent of Japanese
chemical fiber industry.
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AN SH

MARUBENI CORPORATION

HZL (PE) ARAFRMATTEM SRR SAEAEER M BT A, M H FE E
ARt A 515 SR = S AR . IR AR 55, HFia B A w4 Bk 121 40
W7 SO AR 2, P 515, M5, STHAZ, B8, T AR S 2 ke,
AR T LT, FERONS, KZRRFHIEAR,

AN 150 4F TR R B £ 8 2R A ERE, S ERE— 2 kR AR Z L)
AE, BEOEIE. Hr. MR, W@ ATFEUIRETESD, BOXE S &0k RA it
FIARZE R

Marubeni (China) co., LTD., is the world's top five hundreds, marubeni joint-stock company
owned in China enterprise, which is engaged in import and export trade between two countries,
the third countries trade and technology, services, investment and financing business. By using
the parent company across the world's 121 branches and business network, it owns multiple
functions such as trade and leasing, project organization, investment, urban development and so
on, and also possess a strong financial strength, rich talent, experience, and technology.

The company was created on the basis of rich experience for 150 years, and it will make further
diversified functions which is agreed and followed the spirit of right, new and harmonious .
Through open and transparent business activities, the company becomes an enterprise which was
proud and makes contributions to social economic development.
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NASTC

ER TR~ mRE S ERRE D

Ml Anti-Static Products Quality Supervision & Testing Center

Hotk . JERCASILRCA S 23 SFE Hl4 : 100049
HE3E . 010-68865301-11
HE4E : esds001@163.com

Mk . www.cnastc.com

ARl BT L o R A B O AR R R A R ATl B e R i S B A AL
Hay, B szt i Tolk R A SR ATl 4 B FEL 7 ot 2 o A AR AT R B AAG T  Hl
(7] PR R G 20 BT AR, 9 R oo 7 it B B A e 7 fm B AR B R ). IR S50 ESD
WAIEI S 2 B WA R e . IRYERE 2, W] o bl i FRL B 37 2R Gi 4% i ANSI/ESD
$20.20, IEC 61340-5-1, GIB 3007A #RuESEATHA RINUER S FH O AR B AT & 1Y
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MII Anti-Static Products Quality Supervision & Testing Center,underling by Ministry of
Industry and Information Technology is the anti-static product quality inspection agencies in
the electronics industry, accept anti-static products in electronic industry and relevant industry
equipment and engineering quality supervision, inspection and arbitration; And product quality
analysis in development of new products technical advice and services, for enterprises to provide
electrostatic protection system certification, assessment and ESD knowledge training, at the same
time bear the anti-static industry standard formulation and revision work.
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Shanghai Aerospace Electronic Co,. Ltd.

otk . YT EE R IR 1518 5 R4 - 201821
HE . 021-59161666 %% 215
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—HEI 16 W, AR WRAERTEEANL” 755, AFHS5TEET BB SMEA
KR 16 ANE AL T 3 ML LR TAE, AREMMRF L, ., BRE
Tr R AR T EE T,
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Shanghai Aerospace Electronics Co., Ltd., is one of China's earliest for an aerospace high-
tech enterprises in our country, engaged in the development of acrospace products, set design,
production, research, production and environmental test all the major aerospace projects contain
products, our products have won more than 150 provincial and ministerial level scientific research
achievement awards, the national scientific and technological progress award 5, first prize 16,
awarded the "Ministry of aerospace great contribution unit" title. The company is involved in the
development of science and technology in the long-term national planning 16 major projects of 3
special research work, and made important contribution to the national economic development in
China, national defense, aerospace industry.

The company is the national weapons and equipment research and production of a confidential
qualification units, is the first batch of Shanghai high-tech enterprises, for 8 consecutive years
that named the integrity of enterprises in Shanghai City, Shanghai city is the hundreds of "heavy
contract, keep promise" outstanding unit, was named the 1000 "Shou contract, re credit" units
outstanding national administration administration for Industry and commerce.
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Shanghai Chenlong Static Technology Co., Ltd.

Mok - BT R STS HE4W 0 200126
FE3E . 021-5103 5035

& H + 021-5889 8195

ME4S : chenlong@esd-world.com

W% . www.esd-world.com
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Shanghai Chenlong Static Technology, once a division of antistatic cleanroom products of
Shanghai Chenlong International Trade Co., Ltd., was established in September 2005. With its
quick development of business, it becomes to be a sole professional entity that focuses on R&D,
production and sales of antistatic cleanroom products. It is the director member of Shanghai
Antistatic Industry Association, member of Cheanroom Technology Committee of China
Refrigeration and Air Conditioning, member of Chinese Contamination Control Society.

It has a professional group with strong R&D ability and with good reputation nationwide. The
chairman of the company issued paper at professional clean tech forum for many times. In 2007,
he was in charge of the compiling of the national standard of antistatic cleanroom fabric. This
standard has become the recommended one for use. So, the company has profound base both
in theory and practice of the research, development, and production technology of antistatic
cleanroom products.

It has systematic quality control management network, and been awarded ISO9001 quality
management system authentication. In order to provide more professional service to this industry,
Shanghai Chenlong set up antistatic cleanroom technology test center, equipped with advanced
instruments, which meets the national standards. And this lab will be inspected for CNAL and
CMA approval soon.
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Shanghai Hi-Clean Static Test Technology Center

otk . EWTHAHTR R ERE 575 W4 : 200126
H3E : 021-5103 5035

BE . 021-5889 8195

HRAE : esd@esdtest.org

W . www.esdtest.org
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Shanghai Hi-Clean Static Test Technology Center is the only third-party testing organization
designated by Shanghai Electrostatic Protective Industrial Association, and a comprehensive
service organization professional in antistatic protection related test, consulting, training and
information, with main services including: test of various antistatic products and cleaning
products, site evaluation of antistatic facilities in production place, tutorial consulting of
antistatic system, consulting and training of antistatic cleaning technology and antistatic system
outsourcing management, etc.

Shanghai Hi-Clean Static Test Technology Center boasts professional technical personnel, all
of which are equipped with professional titles of antistatic engineer (senior engineer) and many
years of experience in static testing and consulting; international-level testing equipment and
environment, and facilities in line with ESD S20.20, IEC61340, IEST-RP-CC003.3, of which
12%RH(relative-humidity) constant-humidity testing room is an advanced one in China. The
Center also boasts advanced electrostatic protection theory, and has well combined US ESD
Association and IEC standards with national situations of China and formed antistatic theory
system conforming to development trend and geared to international standards.
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Shanghai Jiafu Rubber Products Co., Ltd.

Hihb . E¥ETSERHE AR KA B 3001 5 R < 202177
HL3E « 021-5964 1403

BH . 021-5964 3837

MB4% . zb@shdongfengrb.com

W . www.shdongfengrb.com
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Shanghai Jiafu rubber products co., LTD has nearly 30 years production history of state-owned
enterprises. Existing 130 employees, technicians, 29, fixed assets of more than ten million yuan,
is a professional research and development production of various kinds of rubber flooring,
antistatic rubber products, high and low voltage insulation, oil film and food grade conveyor belt
and other rubber products specializing in the production of enterprises, is the domestic production
of anti-static rubber products most varieties, the largest enterprises. Enterprise has passed
I1SO9001:2008 quality and ISO14001:2004 environmental management system certification,
has acquired Shanghai high and new technology enterprise, the cognizance of "clean production
enterprises in Shanghai"."Jiafu", "KJ-3" radio antistatic mat is Shanghai brand construction to
promote committee identified as "brand products of Shanghai". Enterprise has strong technical
development capabilities, have been got smooth antistatic rubber mat, etc. 12 national patents.
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SHANGHAI JINJIALE AIR TECHNOLOGY CO., LTD.

Hiik
CENTIP
feH .
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AT RATIX R 118 5 R4 - 201109
021-6490 4806

021-6490 4806

fengzhixin@jiashiqi.com

www.jiashiqi.com
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Shanghai Luyor Instrument Co., Ltd.

ik . BRI REG 1276 FF 115 5 10 S48 6 Bk Hif4 : 201161
HiE . 021-6049 8696

& H : 021-5186 1392

Hi4E « 574242291@qg.com

W . www.luyor.net
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Shanghai Luyor Instrument Co. Ltd. which is invested by American luyor Instrument Co. Ltd.
has sole proprietorship. Luyor specializes in developing special light source and has successfully
produced portable blacklight , uv flashlight and suspended blacklight . Blacklight are mainly
used in detecting particles on the products or dust particles on equipment in the clean room and in
validating cleaning process in pharmaceutical factories. Green light surface inspection lamps are
mainly used in detecting particles and scratches on wafer, glass screen and stainless steel.
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Shenzhen HORB Technologies Development Co., Ltd.

Mk« VRN F AR AR H AR T =l e B A% 5-7 8 Hilgs - 201109
HLiE . 0755-2946 1997

BH . 0755-2946 1361

MB4E : jack0026@horb.com.cn

W% . www.horb.com.cn
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Shenzhen HORB Technologies Development Co., Ltd. is a collectivize company related to R&D,
manufacture and marketing in the areas of antistatic and clean room products, electronic tools,
checkout equipments and electronic chemical products. We are the member of Antistatic Device
Committee of China Electronic Instrument Association, board of directors of Shanghai Antistatic
Association and also the member of the ESDA of USA.

We successfully obtained ISO 9001:2000 Quality Management System certification. We enhance
system management by continuous innovation, and raise customer satisfaction by offering
excellent service and price.

As national economy transfers to market-oriented one from planned one, the competition
becomes more and more cut- throat. The markets offer the opportunities, while quality of
product is company's lifeline. We've deployed advanced management software and facilities,
and invited many technical specialists and talented salespersons to join us to offer our customers
excellent products at Jygzatitive price. We've built “ ” brand, and are working hard to hold
more market shares. We've established partnerships with many domestic and overseas famous
electronics manufacturers, and get their supports.

In order to provide more comprehensive services, we have set some branches and offices both in
China and abroad. Sincerely looking forward to cooperating with you in near future!
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SSC-Pak Package Material

Hohk o FigFE EE DI RAEMNR 132 55 6 5 2 4K k4 : 201804
HI3E ¢ 021-3206 0161, 5269 3024
HR4f : newera2000@139.com

SSC-Pak & % ## B T 1 %5 #4 Bl & carrier tape,cover tape,reel, IC-tray,IC-Tube,Sheilding
bag,moisture vapor barrier bag, T Z 5 AN HE A I TG ikE: S AT A= M, 48
B A B I FERC AR Y P, R EIEE X EH THES &M TR as™=mn, 17
W = FE RS =B RS AR AT, L =MBRARAE, BiEglas
BEBAR AT KIES AN S, BRAEMHEH R, M- nitdt Ren) Oy %2,
BRBRERHEFPTERA, BPRA=ZFZM R —RK, i .

=g . 021-62446776

=M1 . 0579-849199888

A28 . 021-32060161

SSC-Pak seriers package material for Micro-electronics industry include carrier tape, cover tape,
reel, IC-tray,IC —tube, shielding bag, moisture vapor barrier bag. The technical advantage is
application of inherently disspative polymer in these products. And these products are different
from traditional ones that apply carbon-based technology and antistaic-agent doped technology.
The ssc-pak seriels package material is real antistatic products in Vacuum or low humidity
condition.

The three companys as Zhejiang sanwei,zhejiangsanhe,and shanghai newera are famous in the
electrostatic-protection industry in china mainland. The SSC-Pak is jointly launched brand by
these three companys based on their different advantage. The brand “SSC-Pak” products supply
system solution for Microelectronics package plan.

Customer can contact anyone of the three company:

Sanwei: 021-62446776

Sanhe: 0579-84919988

Newera: 021-32060161
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Suzhou jingrui electrostatic Technology Co., Ltd.

Mot < YLIRTRMIAHIR KB % 438 52 5 il g : 215138
FEiE . 0512-6290 5377
1+ 0512-6274 2799
MB4E : wrj@jrjdkj.com
M5k . www.jrjdkj.com
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1. Development of Standardization in China 1. Development of Standardization in China

Centralized
administration

AQSIQ ! !
SAC CNCA

! l ! !

Gines TCs &SCs
C N I S CAS S PC Sectors' Sector Local
TCs/SCs Standardization Standardization

Joining ISO, IEC on
behalf of China

Standard System

1.Development of Standardization in China

1.Development of Standardization in China Form of Standard Formulation Organizations

*Technical Committee TC

Scop National standard ! /

eof Industrial standard *Sub—-Technical Committee SC

Appli ——Local standard )

catio Enterprise standard *Worki ng GI’OLID WG

Compul sory Recommendh oundation product  method safety health EP management
s || SISt
Legal attribute | By standardization object and role e

Na —— Technical standard SC (\ WG /}
tur [——— Management standard — s
e Work standard ( we \}
of N /

St

Code: GB, GB/T, GBfZ, GSB, HG, HG/T
da
rd

1. Development of Standardization in China DevelopmentPlan 1. Development of Standardization in China Reform Trend

% Outline for Quality Development (2011-2020) « National Standardization Work Conference 2014
GF[2012]No. 9, State Council, Feb. 6, 2012 Building new—type standard system(standard itself, standard
management
. . . - X ’ % Two kinds of nature, three types
« The "12th Five-Year Plan" special for development of technical & Compulsory, recommended

standard and science and technolo ; .
Ly <+ National compulsory standard, government-recommended standard, social—

GKFJ[2012]No. 1100, by Ministry of Science and Technology, State organization standard

Administration oflﬂua! ity Supt_arvision and Inspection and Quarantine , <+ National compulsory standard —— technical regulations

National Standardization Committee, on Nov. 30, 2012 % Government-recommended standard —— basic and general, method (matching
compulsory standard

s+ The "12th Five-Year Plan" for development of standardization *+ Social organization's standard—— developed to certain extent, cited
and adopted

GBWZH[2011]No. 79, by National Standardization Committee, on Dec. % Reform compulsory standard, optimize recommended standard, cultivate
1 and develop social organization's standard
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Communities

180/TC 268 Technical Committee for Sustainable Development of
Communities

Q DevelopmentenStandardizationiniGrine 1S0/TC 268/SC1 Sub-Technical Committee for Smart City Infrastructure
-

+» Established on Feb. 23,2012 as approved by ISO(International
Sustainable Development of Communities Standardization Organization)
«+» Demands for standardization of sustainable development of
international organizations such as UN, World Bank and all countries

@ Progress in Electrostatic Protection Standardization

: e ISC
2 ; Sustalnable Development of 2.Sustainable Development of Communities Iso 37120

Organization Structure Scope of Work Standard ISO 37120:2014
ISO/TC 268 S inable Devel of C
Chairman Advisory Group(CAG) ’ A . .
T Chairman, Secrctary —— Indicators for City Services and Sustainable
—SC Sub-Technical Committee . o
Chaieman, Serctary Quality of Life development
WG Working Group_convener of communities

*  Released on May 14, 2014 . . g
Indicators for city services

WGl Management system ISO/WD 37101 and quiality of Ufe

L. standard *  The first standard released by ISO/TC
WG2 City Indicator 180737120

SO T2t U T-ERR R R TRATR R R A AR

WG.

(0

e oAz B, HRABREHR-SHARA TR SRR |

Smart City infrastructure I1SO/PWI 37151 k
A e 150/ TR 37150 | BRARA AR, RATAR R TR AR B
Infrastructure WG2 :im-arx i \'.:T.'Jff::fﬁfi E‘FME‘Z%, #ﬁfﬂﬁﬁﬁiﬁm@ﬁn

Firstediton
20140515

1.Sustainable Development of I 2.Sustainable Development of Communities
Communities
NO. Type Core Indicator Auxiliary Indicator China National Institute of Standardization
1 Economy 3 4 Institute of Public Security Standardization
2 el e 9 “»undertake domestic technical connection with the Technical Committee
3 Energy 1 3 for 1S0/TC268 Standardization of Sustainable Development of
4 Environment & ) Communities ;
5 Finance 1 3 <+ prepare domestic technical committee for standardization;
6 Fire and emergency response & 3 ’:’Research or ientat i on
7 Treatment 2 4 . 2
3 7 3 Y Research on basic theory for Sustainable Development of
; Communities
9 Entertainment 2 '§ b .
10 | Satety 9 3 * Bqu}ng of standard system for Sustainable Development
1l Refuge i 9 of Communities
12 - Selatl vt 3 7 % Research on management system standard for Sustainable
13 Telecommunication and innovation % 1 Development of Communities
14 Transportation 4 5 ¥ Research on evaluation system standard for Sustainable
15  City planning 1 3 Development of Communities
16  Waste water 5 % Research on standard for smart city
17 Vater and health 4 4
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Standardization Progress of Sustainable Development of Communities and Electrostatic Protection

2 Sustainable Development of Communities

WCeD-

ses ) ¥ ()
5 London *

-2ty —

Bh-2#7

A
S0
KEM-F & F

ke ] - 7% 22

ISO 37120:2014 Pilot Cities

2. Sustainable Development of Communities

Organizing pilot cities in China of ISO 37120:2014

RRTENER

—THRISO 371207E 2 3RTE B A & F %, NISO 37120(4&1T TAE
(20145E9 2 HSE ) RABUIBRMRGI .

— ¥ B R B 30 T AT R R B R A A R\ B AR A ()
1SO 3712047 % .

Development of Standardization in China

”
Q Sustainable Development of Communities

Progress in Electrostatic Protection Standardization

3.Progress in Electrostatic Protection Standardization

( )

National ESD Standard (GB)

TC49 Packing (1), TC272 Surfactant and Cleaning Article(1), TC150
Carpet (1), TC209 Textiles(9), TC219 Garment(3), TC39 Fiber-Glass—
Reinforced Plastic (1), TC35 Rubber and Rubber Products(2), TC113 Fire
Control (2), TC36 Live-line Work(1), TC112 PPE(2), TC231 Industrial
Machinery Electric System(l), TC154 Measuring Relay and Protection
Device (1), TC246 Electromagnetic Compatibility (1), TC114
Automobile (1), TC288 Safety in Production(l), TC71 Rubber Plastic

TC25 Electric Safety (1)
Competent technial unit for standardization of chemical industry (1)
China North Industries Group Corporation (1)

Machinery (1),

Ministry of Industry and Information Technology, the People’s
Republic of China (1)
State Administration of Work Safety (1)

3. Progress in Electrostatic Protection Standardization

~
Military and national defense ESD standards (GJB, GIB-

K)

Totaling 22 standards, with particular emphasis on antistatic design and
general requirements, electrostatic protection equipment, ESD test and hazardous
articles electrostatic safety test method, etc.

71 standards in 19 industries

19 industries, including electronics, communication, arsenal and civil
products, chemicals, coal, space, nuclear industry, safety in production,
textile, oil, post and telecommunication, traffic, light industry, petrochemicals,
civil air, labor and labor safety, railway, education and forestry, etc, released
71 ESD-related industrial standards.

O0f which, multiple sectors advanced requirements for standardization in
product antistatic technique, testing method, rules for safety, ESD sensitivity
test, grounding design, electrostatic property test, etc.

S

Progress in Electrostatic Protection Standardization

" Electrostatic Protection and Standardization Seminar"

http: //www. esd—conf. org/cn/zwh/

Sponsors:
China National Institute of Standardization
China Academy of Space Technology
National Key Laboratory for Electromagnetic Environmental Effects
US Trade and Development Agency
American National Standard Institute (ANSI)
US Electrostatic Discharge Association (ESDA)
< Nov. 2012,
< Nov. 2013,
< Oct. 2014,

the first session, Beijing
the second session, Suzhou

the third session, Shanghai
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3.Progress in Electrostatic Protection Standardization

» China National Institute of Standardization reported application for
preparation of TC;
» Organization project authorization of national standards:
General requirements for electrostatic protection management
system;
Requirements for and testing method of electrostatic-shielded
package;
Antistatic mat
» " Cultivate and develop social organization's standards" ; ~
Electrostatic protection standardization : China National Institute of Standardization
Social organization's standard : Institute of Public Security Standardization
Governmental standard g i

Guo Dehua
Tel.: 010-58811385
E-mail: guodh@cnis.gov.cn
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The Updates to ANSI/ESD S20.20 and Their Relation to IEC 61340-5-1

2014/10/9 ESD #hi4:

ANSI/ESD S20.20-2014

John Kinnear

ANSI/ESD $20.20 — 2014

- 20144E8 A KA
- BOHT RV R R AN
- Y

o A
- A
- k2

ANSI/ESD $20.20 — 2014

- LR Z 45
- PoL Sk
- 3 WiH
o fuh A LA A
- JEEk
< HEER (B
- %
- B

2014/10/9 ESD #hi4:

2® (2.0)

< NMERERS (HBMD HARRFEARAE
- 2007 i 100 v HBM
+ 2014 Jix 100 v HBM
T FEHAEEAA (CDM)
- 2014 % 200 v CDM
< VERE, XTSRRI COMIULER B 0 G Rl
- PR FAE
- 2014 5 35 v, ATFHOL G4k L
- DABTALBLILRRE Il XU RO R 2 D LA

* IZBRAEAS BERS 3 B HEAT AL SR AL X

%{Zﬁﬁkﬂ;ﬁ» ( 6.3 )

3 R
o RH IR HAT T EE RRD
o MR T R A
- PPERBAR T
- MR PRAE %5 7E20.2075 2
o NSRS e U
<, TR 1105 KRS — 1x108 Rl
- W PRAK B 52 7E20.20765 [Fl 2 41
o ATHEESRIEAT B Ui B
o filtn, AR b H BE A T 1x 1010 BRat

2014/10/9 ESD #hi4:

=7~ ELEALY
rEmmERN (7.3)
PR ERN (7.3)
CHIT RS G, R
BB R IR, W R ESDR BT FL A 4 R B
BV AUER TR 5T 22 RI2e3007 B RIS . 7 TR B
T RV FFESDRBIT AT 179§ 0 T — by T
(P RR TG, MR P A HESR SR . AR
ARUERT AL S0 B MESDIE I H , BT A AL IC S m] DL 1R i o &
T, "
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20141109
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rwagl M | }" =N */_.\ N nJ
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PR D) EHRIE
SAER | eso i — - -
Wik ERIEIE (1) Wik R
TR AL 10T
L (89) R aogd | ST | sbiaae
ANSI/ESD STMA.2 o
i ANSI/ESD S1.1 0.8X 10k #~1.2 X 109K 4§
<1 X 1050} AR RLM AT, B 0K,
ik ANSI/ESD S1.1
ST A0
AU ]
A | fiE G ANSI/ESD S6.1 AL <2 BSOS LN | apsutmeoni
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2014/10/9

Azl S

ik

Z2TM# TR —Fi126 36~} 3 FE MR Ak
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. TR s ea  masTHDes et e
e q T e e i ~ ASTM-D412b5ifE
s EsDSPo.2 ST | o i, B ASTUDAZIEH
R AL <1 X 109K Rz 80%, HASTM-DA12}i)
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RoHS & 170 BAEAT AR
20141109 20141109
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R MBI
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D AR Ay
- it R G BCAARA i TestMethod | Required Limit(s) | TestMethod | Required Limit(s)
4.
- Hiubi/ TAEEE RS P = T T o T
. ESD TR53 "
2007 ST A ANSIESD e Flooring Section | 3.5 x10"ohms
] i k1 STMoT.1 -3 1070hms ESD TRE3 e
- 2007 fix Footwear Section oo
) - - ANSIESD s ESD TR53 o
< WFET 3.5x107 BRUE, FHJEHPHTE ijmgx/z!{(ﬂw: - STM97.1 SluCigd Flooring Section | = 10X 10" ohms
e iRz (P ANSIESD ESD TR53 o
o TR T3, 5x107 RRUMIG T 1x109 BRUFIK F2 48 B R AT AT 78 MK — STM97.2 SAICOOHS Footwear Section | < 1.0 10" ohms
- 2014 fR s ( SHRE
" STy PN .
o MR/ AR R R G RBEAT U BE AT E TR Test Method(s) | Required Limit(s)

<3.5x 10" ohms.

ESD TR53
Footwear Section

ESD TR53
Flooring Section

ST R <1.0x 10 chms™

Jiik (2)

<1.0x10° ohms®
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2014/10/9 2014/10/9
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e || ANSIESDSA1 1855 | ponto Gound AE et N < (Co<vuma<s))
LA —ponto | 25 <Vormer<35 N
s Groundapie Point | VISR | < 10voms ) S
PEE <1x10°hms i
AT ANSIESD p—— sheiving PoiniTo Po
> 08x10°T0 GHFRE <Sixivoms |
i ANSUESD $1.1 p See ok 334 ALY AL Pointo Ground
12X 10 ohms i U B B B S e oy | "2 | <1100 oms
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Pointto Point Table 2 E—— Pointio eomess | s,
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R STM7 1 Pointfo m— e
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2014/10/9 ESD #hi4: 2014/10/9 ESD B2

Y eI Al VL
- QBRI BT R AR

s . “MESDSHiH T @ bk [ HESDSHiF B4 % T/, €2
il PR A T TAETE . I S AR R R,

+

RRa
BC

| |

| |

I UNIT UNDER l = =

I_ Test _| i T
Lt

AC Plug

10/10/2014 ESD Association 1

2014/10/9 ESD #hi4:

IEC 61340-5-1
o TAEHT20144E6 H 4447 1721

- A161340-5-1EAT T BT, BLEPIA SRR L5 ANSI/ESD S20.20-2014

- IECHE R & John Kinnear
- BOiHEZR (CD) 2014494
c BRSRBEZR (CDV) 20144E12H
- ElbrbriE % (FDIS) 201546 H

10/10/2014 ESD Association 2 10/10/2014 ESD Association 3

ANSI/ESD S20.20 — 2014 ANSI/ESD S20.20 — 2014

- Process Required Insulators
- Isolated Conductors

- Released in August 2014

- Update include the following - Table 3 ltems
- Scope - Wrist Strap Jack Check
« Tailoring + Soldering Irons
+ Product Qualification + lonization
- Personal Grounding - Packaging
- Table 2 - Appendix
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10/10/2014 ESD Association 4

Scope (2.0)

- Human Body Model target remains unchanged

+ 2007 Version 100 v HBM

- 2014 Version 100 v HBM
- Charge Device Model Added

+ 2014 Version 200 v CDM

- Note this for the control of insulators or Induced part of model

- Isolated Conductors

- 2014 Version 35 v on isolated conductors

- There is some direction to relate this to the previous Machine Model for
process control

- Standard does not require Machine Model testing of
devices

10/10/2014 ESD Association 5

Tailoring (6.3)

+ Clarification was made to section
- Deleting Requirements
- Still requires technical justification
- Limits set within 20.20
- Does not require a tailoring statement

« For example, resistance to ground of a worksurface as 1x10° ohms to 1x108
ohms

- Limits set outside 20.20

- Does still require a tailoring statement
« For example, resistance to ground of a worksuface as less the 1x10° ohms

10/10/2014 ESD Association 6

Product Qualification (7.3)

- Product Qualification (7.3)

- Entire section was added (clarification, not new)
“A Product Qualification Plan shall be established to ensure that the ESD
control items that have been selected meet the requirements in the plan.
The test methods and required limits are located in the product
qualification columns in Tables 2 and 3. Product qualification is normally
conducted during the initial selection of ESD control items. Any of the
following methods can be used: product specification review, independent
laboratory evaluation or internal laboratory evaluation. For ESD control
items that were installed by the Organization before the adoption of this
standard, on-going compliance verification records can be used as
evidence of product qualification.”

10/10/2014 ESD Association 7

Product Qualification

Table 3. EPAESD Control ems.

Techmical | £50 Conror | Product Qualifcation™> Compliance Verifcation
Tom

Requirement

Test Method | Required Limits)” | Test Method m'ﬁ'&:f
Revsince
pont 1o Part
@ ST 10 onme
) Tessance Es s | Ressance
Worggieee Poi Woksurtacs | Pon o Gound
a0 onme
WIESD
Stz

ANSIESD

st Stap. &5

ANSVESD
Wisband o

Ressreepento | €50TS) | Resptamceto
nisiEso o Sowiny -«
o | consmpiymens | <Tome

Resanes
Pt 10 G

ANSUESD
Footwear | ASVES!

Foot
et | Esoseez

Forcomphance verfcaton of
footwear and loonng system See
Table 2

ANSUESD
S

o ANSUESD
eang | STt

<110 ohms

10/10/2014 ESD Association 8

Product Qualification Example

Description:

22 mat i 125" thick, ayer, disspatve haa fusad viyl compost materl. t s m
ol mat. sht . o<1 A
.

op ayer

used with ipatve (1x 1066 < 1 x

Electrical Properties:

ey HhiS re Wi 0otz
Blue, Grey, Black Rt Resistance: ANSVESD S4.1 1 10E6 < 1 x 10E9 ohms.

iy RoResimcs,  MSIESDSLT  1X10E0< 1 iocoonme

s ———

ot el rery ey e

guaranteed. The proper and cormect appications. x’{“‘ &‘:5'132"\01 Matting materials have a tendency to
of products and data s the responsibilty of ), , Black ‘shrink when first unvolled. In
he user Statements o recommandatons not xture:* Light Embossing e

‘contained herein shail have no force or effect ardness: Shore °A", per ASTM-D412 allow the material 10 relax for at least
T mooge na Wi sgenitsivedby  Tonte St Grserhan 3003, g ASTH-OH12 e bl g o s Ao
Fr=tird Sronget Crorhan 801 - i shar s o ot

Srtr han 80%. 5o KSADATE
s van 750y, por Taor CS17
Tireas v e Resancs . SF 1o T conmen
et o i,

g D L e st &= pietn

g i Focs st e o ey,

properties for the ife of the mat. Damage Grounding: This material r on ok

incucing using inappropriste cieaners s not

Cleaning: |

loaner. Mat Cisaner Silcone
busdup wil create an insulative fim on the surface.

['RoHS Comoliance Statement 1

10/10/2014 ESD Association )

Personal Grounding

- No Change to Wrist Strap System
- Flooring/Footwear System

- 2007 Version
« Allowed for a resistance method if less the 3.5x107 ohms

+ Required a walking test for system greater than 3.5x107 ohms and less
than 1x10° ohms

« 2014 Version
- Resistance and walking tests are required for flooring/footwear system
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Personal Grounding

Esrsonne| Product

R:ﬁi"r'e'im“e'm TestMethod | Required Limit(s) | TestMethod | Required Limit(s)

Wrist Strap "ANSIESD S1.1 T ESD TRS3 7
System’ (Section5.11) | <35X1070MMS | it Sirap ection | < 35X 10"0hms

ESD TR :
2097 Flooring / Footwear ANSIESD <35x 107 ohms |—F100fing Section “88x10 ohme
Version | System-Method 1 STMO7.1 o ESDTRR [ i o

N2 ANSIESD ESD TR53

. o

(both required) STMO7 2 <100 volts Footwear Section | < 1:0% 10°ohms

Compliance Verification

Test Method(s) | Required Limit(s)

ESD TR53

iz i e |9 0 el

2014

Version ESD TR53

Footwear Section

ESD TR53
Flooring Section

<1.0x 10° ohms®

<1.0x10° ohms™

10/10/2014 ESD Association 1"

Personal Grounding

- Walking test per ANSI/ESD STM 97.2 is now required for
all flooring/footwear systems.

Electrical Connection for
Flooring/ Footwear System Walking Test

Use a 91 x 91 cm (36 x36 inch)
o larger Flooring Sample

Gop 1 cm (05inches)

Material Undier Test

10/10/2014

ESD Association

Personal Grounding

- Walking Test per ANSI/ESD S97.2

- Alternate patterns allowed, see Appendix

10/10/2014 ESD Association 13

Personal Grounding — Why?

- Typical Result of Flooring/Footwear System that met the
Resistance Specification

Vos 10,000 110.000 120000 130000 140,000 150000 160000
4048

2867, 4

1685 ¢

8 .E

=
—
=

5= i)

Groundable Point B l Time [sec) 0,000 T0.000 20000 30,000 40,000 50000 50,000
10/10/2014 ESD Association 14 10/10/2014 ESD Association 15

Personal Grounding — Why?

- This floor also met the resistance requirements of the
2007 standard

Volts 0000 (5000 30000 45000 60000 75000 90000 (105000 11
-62.03]
8570 o Tl

T TN. 1.
!

16393

1927}

Process Required Insulators

- Current requirement of less than 2000 volts/in (or 79000
volts/meter) within 30 cm (12 in) of ESDS remains the
same

- New requirement of less than 125 volts/in (or 5000
volts/meter) within 2.5 cm (1 in) of ESDS is new

- This is to support the new CDM target in the scope
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10/10/2014 ESD Association 16

Process Required Insulators

125 v/in
within 1 in
(2.5cm)

2000 v/in
from 1in (2.5
cm)to 12 in
(30 cm)

10/10/2014 ESD Association 17

Isolated Conductors (New)

- Isolated conductors that come into contact with ESD
Sensitive Devices shall have a voltage no greater than
+35v

- Measurement shall be done by an Electrostatic
noncontacting voltmeter or a High Impedance Contact
Voltmeter

10/10/2014

ESD Association 18

Table 3 Changes

10/10/2014

Table 3

ESD Association

Table 3

Required Required
Test Method Limitis) () Test Method Limits)
Discharge Time. N s
e Userdefined | £spTRsam | Opehae ime
ST GavomeN  Secvon
' ) " (Sovams)
S N
<1x10° ohms _ ESDTRSS
Pointlo Ground
T R
ESDTRS
Pointto Ground
e
ESOTRE
Sqdemnglon | 1i o Ground
Section OF Lg =
ANSVESD S13.1 SELE
Section 6.1
S, | et
ESDTRS | Ressiance
Pointto Point
Pointlo Pont
STM21 <1x10" ohms <1x10" ohms
Pointto. ESDTRS3 -
ANSVESD K o
AHG30 | Groundable Gaments sy
<1%10° s <1x10%0hms
ESOTRES
Personal
ANSIESD | <35x1070hms | Goundngwih | <35x 1070hms
Gamenis

Product Qualification” ‘Compliance Verification
- Wrist Straps Testwetnod | Fedisd | restmemnoa | Rguied
- Deleted Wrist Strap Cord Bending Life P Jhontb Bl .
Pointto Pointto Ground o
Guoundable Point | seciion LD
- Added Personal Ground Wrist Strap Connection =t \
. i inli 08x10°to
2 ohms to ground (unless 1 Meg resistor inline) umn . = \ Measurement
| _<1x10sohms | “%maﬁﬁm%&g. Clearly
e peson Stated
- lonization e
. i ESDTR53 "
Deleted Room Systems Pontto Ground iy Feinto Gound
- Changed offset to + 35 volts
Pointlo
<1x10° ohms.
. . . Point to
- Added Electrical Soldering / Desoldering Hand Tools SOEETIN | ror comptance veicaton o
- Based on new specification ANS/ESD S$13.1 IPriG oo e
ST™M71 Point to
Groundable Point
<1x10°ohms
ANSIESD | o PO, o | ESDTRS3 | Pointto Grouna
STMI21 1% hme. | Seating Section | <1x10¢ ohms
10/10/2014 ESD Association 20 10/10/2014 ESD Association 21

Wrist Strap Jack Connection

ESD Mat
Groundable Point

Wrist Strap Connection UG
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10/10/2014 ESD Association 22

Soldering Iron Qualification

10/10/2014 ESD Association 23

Soldering Iron Qualification

Soldering Iron Qualification

- Tip Leakage

AC Neutral
GFI Outlet AC Hot

<ﬂﬁ/

‘ Ground Prong

Plug unit under test into AC power outlet
and allow it to reach operating temperature

- Tip to Ground Resistance - Tip Voltage
AC Neutral
GFI Outlet AC Hot
r—r—-
|
I+ | Milli-
| | ammeter
| 2 =
| | O . N Ground Prong
| cc%r:! frawr : \ Plug unit under test into AC power outlet
% Test and allow it to reach operating temperature
_ == ] Eectoce perTe TR
Milli-
| | volimeter Mill-volt Meter TestBlecrose
jRRmees I (RMS) or VOM
10/10/2014 ESD Association 24 10/10/2014 ESD Association 25

Ohmmeter

Packaging
- The following note was added to the packaging section

- “When ESDS items are placed on packaging materials and the ESDS
items have work being performed on them, then the packaging
materials become worksurfaces. The worksurface requirements for
resistance to ground apply.”

I R
Common Point Ground | |
or
AC Power Equipment | /\/\/\/ |
Gound Connector Test Electrode UNIT UNDER \

Ground
|~ 1EsT |

- == Prong of

AC Plug

10/10/2014 ESD Association 26 10/10/2014 ESD Association 27

|IEC 61340-5-1

- Working Group met in June 2014

- Updates were made to 61340-5-1 to keep the two
documents technically equivalent

- Timeline for IEC Update
« Committee Draft (CD) September 2014
- Committee Draft for Vote (CDV) December 2014
« Final Draft International Standard (FDIS) June 2015
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1. Concepts of Wisdom City

Wisdom City is designed to offer various intelligent services for economic development,
urban management and the public on the basic frame of digital city, by effective
combination of real world and digital world through Internet of Things to automatically

and real-time have perception of various states and changes of people and things in real

world, on the basis of and and control processed by

cloud computing.

Wisdom City is an important part of wisdom earth

S China wisdom City IndusTry Alliance

Development Course of Wisdom City

L e e o

New-generation information
technologies such as Interet
of Things and cloud
computing, etc made
comprehensive integration
and integrated application of
urban information system

“Information
indicated
starting of urban

"Digital comfortable

community

construction"indicated urban
had

urban informationization began
to march toward o new stage of
“Wisdom City” construction

2
entered new stage of "digital
city"construction

construction

Development of "Wisdom City" is in a continuous line with construction of early information

infrastructure and"digital city"”, but lays more emphasis on information resources integration and

on concerted and overall-arranged urban management;

a higher stage of information city and

digital city construction, and high integration of industrialization and informationization.

i ii 5 City

i G0 5520m O

S China wisdom City IndusTry Alliance

2. China's Overall Thinking of Wisdom City

The Report of the 18th CPC National Congress set the goal of building a well-off society in an all-round manner by 2020 and emphasized

of i and a

which is the ic decision of
the CPC Central

importance, correlati d problems aft The Four i not
isolated from each other, but promote each other in a combined, interactive and concerted manner. With rapid development, popularization and

application of information technology % of

and has become an all-round,

coming and optimized resources allocation mode, and will reshape new advantages of China's in the

times.

Construction of Wisdom City is an important basic development project, a people-benefiting project, a complicated system
project, an innovation project, and a perfecting and improving dynamic development process. To learn with an open mind
informationization and urbanization tendency and law and draw existing domestic and foreign experiences is a project

needing huge investment and with far-reaching influence for a city.

State Council issued GF2013 No. 32 Document of
Several Opinions on Promoting I fon Cc ion and E ding Domestic De ds
The Article 35 clearly points out: quickening urban construction, conducting pilot and demonstration construction of Wisdom City in cities with proper

conditions. Pilot cities should map out policies encouraging marketized financing and investment and various market players to jointly participate in
construction of Wisdom City. In construction of pilot cities as approved by the State Council, people's governments of relevant provinces, autonomous

regions and municipalities should make overall consideration and arrangement of some funds for the

Enterprises meeting
are encouraged to issue enterprise bonds to raise funds for construction of Wisdom City.

Eight ministries and comissions including National Development & Reform Commission and Ministry of Industry and Information
Technology, etc issued FGGJ2014 No. 1770 Document of the Guiding Upinions on Promoting Healthy Development of Wisdom City in Aug.
2014:

People oriented, moving forward pragmatically;

Taking measures suited to local conditions, being scientific and orderly;

Market oriented, concerned and innovative;

Manageable and controllable, ensuringsafety. Express public service

Delicacy urban management
Livable living environment
Intelligent infrastructure

Long-term network safety

i ii 5 City

- -
N L —
S China wisdom City IndusTry Alliance S China wisdom City IndusTry Alliance
(1) Document support (2) Standard support
In Aug. 2013, the General Office of the Eight ministries and issions of National ization Committee, National D & Reform C

i ii 5 City

Ministry of Industry and Information Technology, Ministry of Science and Technology and Ministry of Housing and Urban-Rural
Development, etc issued the Circular on Establishing Concerted Progress Group, Overall Arrangement Group and Expert
Consulting Group for National Wisdom City Standard:

Wisdom City standard is the basic guarantee for orderly and healthy development of Wisdom City, an
necessary condition to promote urban information resources gathering, sharing, developing and utilizing,
and an important support to fuel effective application of wisdom technologies such as cloud computing,
Internet of Things, big data and Mobile Internet in Wisdom City construction.

Currently, 24 national standards for Wisdom City concept, terminology,
model, data coding specification, data acquisition, guide to top plan
preparation and data sharing,etc have been placed in the list of projects,

and relevant discussion and compilation have been started.
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S=7 China wisdom City IndusTry Alliance
3. Scope of Wisdom City Construction

China Wisdom City,Power and Goal
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3rd Electrostatic Protection and Standardization International Conference

S China wisdom City IndusTry Alliance

Functions included in Wisdom City

National Wisdom City ( district, town ) pilot indicator system ( provisional ) makes it
clear that Wisdom City includes "4 Class I indi s, 11 Class II indicators and 57
Class IIl indicators"

Urbanization Low carbon

Industrializatio Green

Informationizai Sustainable
China Dream

vessaamasae T ik

B3 FRGE SRR f’ﬂ% 23

X B 3

LR, SEitig (NESH -
i Y
A m———=N LA

S=7 China wisdom City IndusTry Alliance
Technical Foundation for Wisdom City Construction
High-speed communicatiol

network: data
transmission

Internet of
Cloud computing Things

technology : dat; echnology: data |
application acquisition

Wisdom City
Construction

Supercomputing
technology: data
analysis

Intelligent analysis
technology: data
integration

Internet of Things Technology

9 wean ]
Y%
gg HReS

Tt

Wisdom City Application

City Functions Wisdom City Functions

land i wisdom ity\envir protecti &y home care

wisdom land planning\community\residence ...

wisdom i Intemet\logistics .....
Social contacts wisdom i i
Enjoyment of culture wisdom outdoor streaming media\education\tourism ....
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S China wisdom City IndusTry Alliance

Wisdom City Service

Wisdom municipal work

Wisdom ing Wisdom urban management

Wisdoma managemen
Wisdom ’

—
ding stability ( (_’::’ Wisdom City construction

Wisdom environmental pi

Wisdom business

Wisdom

Wisdom community

Wisdom
medical care

Food safety = Wisdom security

struction Marching Toward Big Data Times

In Feb. 2011, Sci/ence pointed
out: big data times has come

'CIENCEIN'
ETAEVIEERA

China Has Established the Biggest Video
Monitoring Network in the World

Sub-district, district, city, province and country

KFHR (KTRAFRATRE ShRRENA T
WA HER
uimo0s

24, 4T BEBORT. B, FRLFRRABARE.

. EARFRRIATASSERRGRERATANERE, LRENET (XFR
IFESPASSERESTATANET) . RORSNI. SELKTR, VRERE

Construction of the S 4
world first lar, . Nh

scale urban online With camera

monitoring project o goggothan N rvastment
N B over RMB

IR, RFERAAID. S, SHSIENNSANE, SRESUSVRRERR
. e F ( 320B

22

Challenge to Big Data Challenge — Unaffordable Storage

Global leading authoritative research agency of electronics IMS Research forecast in its Report
2011: " In 2012, storage capacity needed for newly increased monitoring equipment globally will be

3, 300PB. "

At the end of the 12th Five-Year
camera generates Plan period, Tianjin will need
3.6GBdata per video monitoring data storage
hour capacity of 4665. 6PB Equivalentito

Tibet's last-year
At the end of the GDP

5. 6PB

Plan period, -

instal| 600,000
cameras

Current 4T capacity storage Tl GaererD

server at the price of £

RMB50, 000/set will need
investment of

RMB58. 32B

storage
capacity

Calculated by
S-nonth video =—==1

¥ 55800

2013-03-05

Fast growing storage size and input become major factors restraining
development of urban monitoring system.

More Severe Situations Facing Big Data Times

Inaccurate
search

90208
@ReR ¢

Hard to guard highlights

BIND TORTURE KILL STRANGLER

&

Big Data Application in Wisdom Ci

Wisdom Traffic (over 100 million people plus 10 million
vehicles)
gy ]

BEREREAER

_\ 1 "/ \}‘s

-
-

3 )
S N
N 2
>
o
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Wisdom Home Care (China 200-250million people)

RIS | | RGEmR | | HAERE S
A g5 gy A5

EAEH G ER B
BB ITH) A IR BRSIER
ELET] iERE) BB

1ERREN HERED BEEESH
itk WiESI8 RETIHE
REATR SRS HED

Hof B

EREARBEES A |
67| 2

EAGERE EAEMRE BHCRME RAEHME REATHE
BiER

3
il B=0 &R _(RF 1D/ /NFC)

Mobile phone
users.

B ——
= China wisdom City IndusTry Alliance L. . R . .
Application of Certificate/License Comparison Service with Resources Exchange Platform in Shenzhen 4. Mode of Participation in Wisdom City
CIty City itself has no wisdom, but can be called "wisdom" by people. So starting point for to
D atehee dmi the city for people and let people able to enjoy th
Resources Utizaton 2
= 3 @ g ) Business Handling
O
Docu

Departments
Frontocated -

. Leasing certificate
Construction land planning permit Hygienic license .
Certificate/License K . Construction project fire design
ResoLrces Construction project planning pernit examination comments
. . o Social security Construction project fire
House title or use right certificate yopyifionto acceptance coments
Outdoor ads registration
Pollutant discharge permit — certificate
Tax registration
Construction project environmental ~  certificate Drug operation permit
impact evaluation approval coments . .
Tax payment Foreign-funded enterprise approval
EE———

(2) Clearly Defining Own Business Mode
(1) Government "Head" Project

To break information isolated island, avoid duplicate construction and address issue Government
of information resources sharing, works must be started from system and mechanism and Sell ing products, investment
led by the Party and government heads, to break barriers and change ideas and sel ling schemes PR

s Third-party

guarantee concerted progress of Wisdom City construction under efforts of all

investment
committees, offices and bureaus through administration and coordination. Technical
means is not a problem, as technology is only a guarantee.
Government
> purchases
wTALIR POSH POHE Self investment services
g:ﬁ: and construction Cameresanl

s

T R

-91 -

A4.indd 91 2014/10/10 18:00:52



ESD-S s=mmamrsmewami= .
3rd Electrostatic Protection and Standardization In(ernational ﬁlﬂ:*’%

Conference Proceedings

A4 FETERHERIIKS LRSS
Chinese smart city construction present situation and development trend
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| [ | ] . BRRE. BEEEB/EZARG. BN
HEMBEARA, BARBE | REGHE i i el PoaR
B BARAR ARARERGRTANRE. R GOt EINAHIES. [ | HMECopus REERE
FERREE B BPEE HETELSENER. AHR | ChiiB RS e
M SE s gz Shnamg | WA BERERmERmEE
ol gl bl s , | EEEERRLRE. HREE | W AR msa BARRRA: AR BRREEBARRA. ERMSBZAREHE
RiGHEE HBi#T = »" e CT LN FUERE: b
= ionw : e BEERE BAZ. RARE, BREEE/MZFRR. EE
= BRARE | mmanem, FEQRESAR | RAAEHEHR. T = : Wi W :
=% bt AR, EHSEBSBRATH 5 AR
g, B BR-RU AFBITERTR " m#&R2015 ARABNBRRTARE SAER S WAW: BAFEL. BOTHR:
s I e HA=, BEREETARARE, EETRREE
AU RINCL AL :
asta, wms, | BITREARIAL FARRERR S AR —
. AERLQMIRIR, FIERAHERR Bi “ERE A
soT @@ | = e 5 . b SawE RRAWEE | gz, wmns, SEGRO/ARER. .
BB B L e HMEEEEE HEMEENBRHENRK e WA= ERB/ B HRIRARQIER
BRE: ERA/E 2o 4 gmﬁn HAR Ll BAZ: HAHRA, BEEER/FSHRR. B
Smuemenn SRannwmanzas o | D2 L LIUTD S L Lid el L SRR e
= W—ERRRe. FANEEAR b FHSE HPERDF '
e o praRe RAWD” MEE. 8 -
| L R BT, ER/FZHRTRAOTIEN,
P ERIGERT. GRTR FURER el ek, BARRASL
B WIE . RGN, i {4 HFF & E- 3 SHAE. AEDHETEREA AHENE B t: BRALALIEE
® FNAREZRESFARMTE  SWARNRE il >4
REREHART A | HotE: EEM/NSARTATRAER:
AR, MOWERG, | o REHER et B BARRARL:
- . ; x
Jot RAGRE ERTAN SIRANNAOR | amamnwa, ane| swem. srwazmmes | SATEA REEALL A BARIDR
WHAHORSE, Rig, EE | TR
IDamEsOuGEMBe Communication (Issue 03, 2013) - Yang Huihua, Fan Yaodong==Analysis and ]
N B ——
(3) Don't go it alone, but form team power (4) He who Gains Standards Will Win

Wisdom City covers wisdom medical care, wisdom home care, wisdom administration,
wisdom land, wisdom environmental protection, wisdom traffic, ~wisdom urban
N N management, wisdom public services, wisdom social management, wisdom tourism,
Single enterprise can not run the whole show; ) ) o ) ) )

wisdom agriculture, wisdom logistics, wisdom residence and wisdom education, etc.

Autonomic-joint has certain limitation and In China, there are many hardware standards such as enterprise standard, industry

uncertainty; standard, national standard, international standard and compulsory standard, but many

blanks exist with software standards. Lab standard and pure technical standard are
Third-party social resources should be utilized
properly; it is a case of not buying brand with
investment but properly developing business
value of third-party resources and platform

available, but application standard and evlauation standard are in short. So relevant
parties should be brave in joining standard formulation and revision.

Standard is the direction leading construction of Wisdom City and should be mastered
through pilot, summary, revision, formulation, issue, recommendation and

. & & i implementation. Mastering standards will make you remain unbeatable.
Wisdom City construction means cooperation, ” e 4

means gaming.

5. Summary 2. Strategic Principle for Wisdom City Construction —— Thinking the Big
1. Wisdom City construction should proceed from reality

@ Wisdom City construction, including digital and network construction, is a long- #Research and analyze : first, main gap between the city's digital and network
term process developing with informationization. For healthy development of development situations and current states and Wisdom City “states"; second,current
Wisdom City, effective and full utilization of various urban resources, it is very economic and social development of the city, urban economic and social

important to design a wisdom development strategy for Wisdom City. development goal, and pressing demand of economic and social development for

“intelligent”; third, the city's various resources, to seek balance point among “goal,

#For any city, to construct Wisdom City, the first is to well identify where its starting "demands" and "resources".

point is, of which the more important is having an accurate evaluation on the city's #0n the basis of the above-mentioned, advance special proposal, cautiously

digital and network situations and well make up for digital and nework deficiency. determined long-term and short-term goals of Wisdom City construction, and
formulate a workable Wisdom City development plan, namely a desired blueprint

#Digital and nework remedy should also be considered as foundation for Wisdom and roadmap for "Wisdom City".

City construction, and an indispensable part. #Plan goal and output should be clear and measurable rather than abstract and

conceptual; plan should keep the general goal and long-term goal in view; should be
with full insight and imagination.
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3. Strategic Principle for Wisdom City Construction ——-Starting from the Small

#Start from small, easy and clear-return projects, to ensure " winning the first
fight” . With relative mature digital and network development,start from "digital,
network remedy" project, meaning low risk but high assurance of success.

#For intelligent project, seriously analyze the urgency for the city's economic and
social development. Be sure to seize the project with " pressing demand” , but
cautiously evaluate and strictly control projects that may be "better if available” or
"makes perfection still more perfect”.

#For intelligent project that must be constructed and is bigger, make efforts to
translate it into several phasic works as far as possible for implementation, so as to
temper team in practice, gain experience and draw lessons, and to accumulate
"small success for big success” to win trust and social support.

4. Wisdom City Construction Strategy

@ Construction of Wisdom City is a process of urban development with
informationization. A city will have better informationization development
as long as its funds are sufficient.

#However, better informationization development may not surely
promote urban development.

#So Wisdom City mode is the key : construction mode, service mode and
operation mode.

#There is not a standard general mode for reference, so it is needed to
tailor the mode according to actual situations of the city, subject to a
principle : construction risk should be low, services variable according to
needs, and operation sustainable.

S L —
= China wisdom City IndusTry Alliance =7 China wisdom City IndusTry Alliance
Guo Shiquan  Director of Member Management Center, China wisdom City IndusTry Alliance, the
Ministry of Industry and Information Technology
In charge of the Alliance's member unit membership management and project service
In charge of the Alliance's expert committee and project expert appraisal
In charge of the Alliance's standardization and external press work * - - o |
To be server for China Wisdom City !
Graduated from Department of Chinese Studies, Capital Normal University;
Former positions:
Director of Member Management Department and of Famous Brand Department,
China Association for Quality Promotion of the State Administration for Quality
Supervision, Inspection and Qurantine;
Assistant to the Secretary General of China-Japan Technology Innovation
Industry Promotion Base
Member of China CAC Management Committee of British Standards Institution
Assistant to General Manager of Good Health Nutrition Management (China) Co., Ltd
FEEREE (HE) ARAFRSIMEER
E-mail:guoshiquan@vip.sohu.com
Mobile phone: 13910697147 | h a l I k YO u -
W\' i City C— W i City  —
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liumin@cast514.com
13366855901
TR

Experience of Electrostatic
Protection Program
Certification in China
Aerospace System

China Aerospace Science and Technology Corporation
Academic Technology Leader
Liu Min
October, 2014

Background

Electrostatic hazards cause serious influence on aerospace
electronic products.
— On-orbit satellite electronic products fail to function and can't be
maintained.
— There had been many electrostatic damage accidents of satellite
electronic products in the past.
The high quality and high reliability of aerospace electronic
products surpass normal electronic products.
The key point of electrostatic protection is the technical aspect
since 1987-2007:
— Earthing, floor, work surfaces, testing instrument, periodic verify and
failure analysns,
The key point of electrostatic protection was the management
aspect after 2007.
— Competent department, rules and regulations, training, supervision
mechanism and standards
The electrostatic protection management program certification has
become the mainstream since 2010.
— The China Academy of Space Technology (CAST) constructs
electrostatic protection manag it compr ly.
— Propose outsourcing manufactories for full-chain protection
requirements

Electrostatic Protection Test

Technical standard construction
— The CAST released standard Q/W968 Electrostatic Protective
system test method (substituted by Q/W1302-2010)
Periodic detection every half a year
ESD engineering acceptance test: earthing, floor, work surfaces,
and so on
ESD product detection: clothing, shoes, wrist strap, packaging,
chairs and so on
— Beijing Oriental Institute of Measurement and Test (BOIMT)
carries out comprehensive researches on electrostatic test
instruments and their calibration methods.
« Calibration Specification for Non-contact Static Voltmeter
(GJB/J5972-2007)
« Verification Regulation for Charged Plate Monitor (JJG(defense
industry) 33-2014)
« Verification Regulation for Tester for Human Body (Q/QJA123-
2013)
« Research on Calibration Method for Electrostatic Discharge
Shield Package Tester

.

.

Electrostatic Protection Test

Component Failure Analysis Center of
the Materails Department of the CAST
— Carry out ESD/EOS failure analysis

— Carry out electrostatic sensitivity test of
HBM/MM model.

+ Class | EPA: region where ESDS is handled directly or

+ Class Il EPA:

EPA Configuration Requirements
(Q/W1303-2010)

indirectly
region where ESDS provided with protection is
handled
— Earthing and equipotential: electrostatic grounding point and wrist
jack
— facilities: floor, work surface, chair, shelf and carriage
— equipment: ion fan, human body tester and entrance guard system
— products: wristlet, shoes, clothing, disposable shoe cover, gloves
and finger cots.
— marking
— Package: ESD shielding bag and transfer box
— Tools: electric iron and wire pulling heater
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The Experience of ESD Protection System Certification in China Aerospace Industry

Electrostatic Protection Standards for
Aerospace Electronic Products

« Aerospace Standards
— QJ 1693-1989 Anti-static Requirements for Electronic Components
(substituted by QJ2245)
— QJ 2245-1992 Anti-static Requirements for Electronic Instrument and
Equipment (combined and revised together with QJ1693)
« General requirements: contract and ESD control program
« Detailed requirements: ESD sensitivity classification, plan, EPA, operation,
marking / package / portation and quality assurance (training,
design review, EPA inspection, op ion inspection and failure analysis)
— QJ 2846-1996 General Specification for Anti-static Operation System
(substituting QJ1950)
— QJ 1875A-1998 Electrostatic Test Method
— Standards for CAST:Q/W 968-2002 Electrostatic Protective system test
method (Q/W968A-2008)
— Standards for CAST: Q/W 1165-2008 General Requirements for
Electrostatic Protection of Electronic Products

Introduction to Electrostatic Protection
Standards for Aerospace Electronic Products

+ China Academy of Space Technology and outsourcing manufactories
» Q/W 1300—2010 Electrostatic Protection Management System Requirements
Q/W 1301—2010 Electrostatic Protection Technology Requirements
> Q/W 1302—2010 Electrostatic Protection system Test Requirements ____
Q/W 1303—2010 Anti-static Work Area Configuration Requirements
+ | China Aerosp i and T y Corp ion and outsourcing manufactorig¢s
» Q/QJA 118-2013 Electrostatic Pre ion Manag 1t Sy Requirements for
Aerospace Electronic Products
Q/QJA 119-2013 Electrostatic Protection Technology Requirements for
Aerospace Electronic Products
> QIQJA 120-2013 Electrostatic Protection system Test Requirements for
ge?ospace Electronic Products v g DE—
» Q/QJA 121-2013 lon Fan Test Methods for Aerospace Electronic Products
Q/QJA 122-2013 ESD Shielding Bag Test Methods for Aerospace Electronic
Products
> Q/QJA 123-2013 Calibration Specification for Human Body Tester

v

+ National standard, SAC/TC425 National Technical Committee on Aerospace and Its
Application Standardization
— National Standards: Electrostatic Pr ion Requi for Aerosp Electronic
Products (released at the end of 2014)

Q/QJA 118~119 Series Standard

/QJA 118 Top standard: 12 factors are
M t stipulated, which are used for system
anagemen construction and certification

Manage
ment

Q/QJA 119

Technol

requirements and
ogy

Requirements requirements are stipulated, which are
Used Tor evaluation of conformity

Q/QJA 120 Test

. Support standard: the test method is
Certification Requirements

stipulated, which is used for

1
'
1
'
'
1
'
1
'
Support standard: 6 technical H
1
'
'
'
'
1
1
1
monitoring and measurement !

basis
_________________________ e ety
Q/QJA 121 lon Fan
Product
Product Test Methods —| ctendar
d: it
Q/QJA 122 ESD is used
Shielding Bag Test for
Methods product
conform
QA 123 e/
RIALRE || evaluat
Specification for —
. T

Introduction to Electrostatic Protection
Management System

» Electrostatic Protection Management System
Composition

- In form: policy — objective — ization — (four-level
manual, prog i 5 ification, record

form))
— In content: 12 factors

Electrostatic Protectio ent System Requirements

Special factors for
M t reqt irement. it i

onitoring agenent
il measurendn( ™" review

1era ements

Factor Comparison between Q/QJA118-120 and
S$20.20/IEC 61340-5-1

Standard Q/QJA118-120-2013

number

$20.20/ IEC 61340-5-1 (2007

General | Organizational structure: assign the principal to | Organizational structure: assign the
requirem | manage the department and clarify the principal and clarify the responsibilities
ents responsibilities

Document control: establish documented
management system, formulate the Electrostatic
Protection Management Manual and program
documents and control system documents and
records.

Document control: establish documented
protection system and formulate the

Electrostatic Protection Program.

Manageme
nt
requireme
nts

Planning, personnel training, EPA, package,
mark, purchasing and outsourcing, monitoring
and measurement, improvement (corrective and

preventive measures), audit and management

review.

Personnel training, compliance verification
(monitoring and measurement), package and
mark.

Factor Comparison between Q/QJA118-120 and
S20.20/IEC 61340-5-1

S'and:"l ‘ Q/QJA118-120-2013 $20.20/ IEC 61340-5-1 (2007)
number
Technical Q/QJA119 comprises Earthing / equipotential

requirements

earthing / equipotential bonding system, personnel
bonding system, personnel | earthing, EPA, package and
earthing, tool and equipment | marking.
earthing, EPA, package and
marking;

Q/QJA118-123 ic P i System forA P
Electronic Products is created by the group company, which demonstrates the high
attention the group company leaders pay to electrostatic protection and bold
i ive spirit. The ive il ion of the will certainly improve
Yy ic pi ion of P: electronic p! to anew level and increase =~ —
the quality and reliability of P: ic pi
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The Experience of ESD Protection System Certification in China Aerospace Industry

Electrostatic Protection Certification Center

CAST established the Electrostatic Protection Certification Center
(ESDC) in 2010.
— Based on Q/W1300 and Q/QJA118 series certification standards
— Based on internal management files for electrostatic protection
certification
+ ESDC Rules
* Auditor Management Regulations
« Certification Audit Operating Instruction
— Over 60 employees own auditor qualification.
At present, more than 20 manufactories pass the certification
and obtain the qualification certificate, among which the
qualification of 2 manufactories is suspended owing to failing
the supervision and inspection, modification and extension.

Electrostatic Protection Certification Effect

* The upstream and downstream industries unify electrostatic
protection standard requirements.

— Technical requirements (including configuration requirements and
inspection requirements)

— Management requirements (organization, documents, management,
internal audit and continuous improvement)

* The electrostatic protection awareness is generally improved.
— Periodic training and check
— Surveilllance audit and focus on the training of leaders

« The electrostatic protection ability is reinforced.

— Acceptance of ESD project, periodic testing and elimination of fake
commodities.

« The confidence in product quality is enhanced obviously.

Initial certification

Audit Cases

Surveillance audit
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Academic Exchange of the ESDC

* The Electrostatic Protection Technology and
Management of the Electronic Industry was
published in 2013, 480 thousand words in all.

¢ The ESDC held the 1st, 2nd and 3rd Seminar on
Electrostatic Protection and Standardization on
behalf of CAST from 2012 to 2014.

« It holds electrostatic protection management system
training courses every year.

« It plays an active role in preparing to construct the
National Standardization Technical Committee on
Electrostatic Protection.

« It has published over 40 papers.

Systematic Management Features

Systematic management is a kind of effective, general and standardized
management tools.
Various management systems tend towards unified processes: PDCA
— Planning — Running — Checking —Advancement (cycle)
Various management systems tend towards the same tool: certification
— A set of standards comprising total factors (management factor and
technological factor)
— Emphasize the attention of administrators (leadership responsibilities
and department responsibilities)
— Emphasize personnel training

— In form: policy — objective — organization — document (four-level
g t manual, program document, operation
(technology: specification, record form)

dc ts: mar

— In action: record — monitoring and measurement — improvement and
prevention — management review — external audit — certification

— In effect: meeting standards — mutual recognition — improving the
management level — enhancing the competitiveness

Electrostatic Protection Certification Experience (1)

« Aerospace electronic products have strict
electrostatic protection requirements, so the
electrostatic protection certification must be carried
out.

« At present, our certification center is authorized by
the China Academy of Space Technology (CAST).

— These manufactories affiliated to the CAST adopt the third
party certification.

— These manufactories not affiliated to the CAST adopts the
second party certification.

* Our certification standards comprise total factors of
the management system.

— They can be run independently or coordinated with 1SO9000.
— Neither $20.20 nor IEC61340-5-1 can be run independently.

AS.indd 99

2014/10/10 18:00:43




ESD-S s=mmamrsmewami= .
3rd Electrostatic Protection and Standardization International Conference] iﬁlﬂ:ﬁ%

Conference Proceedings

A5 FEMXZRGEERIFFRIMNERNIR 25

The Experience of ESD Protection System Certification in China Aerospace Industry

Electrostatic Protection Certification
Experience (2)

» The certification center is improved
continuously
— The certification standards Q/W1300 and |
Q/QJA118 are to be revised once every five years. Than k YOU *
— The control documents of the certification center
are discussed and renewed every year. i . t514
— The auditor team has strict management systems. iumin@cas .COM
+ 20 credit hours’ training every year 13366855901
* Re-registration every three years . .
* Quality evaluation and customer supervision Liu Min
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Attaching Importance to Electrostatic Trouble in Wisdom City
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Contents

1. Wisdom City Construction and Antistatic Industry
2. Current Situations of Antistatic Industry in China

3. Several Suggestions

TRORIALARBTERA

1. Wisdom City Construction and Antistatic Industry

—  Shanghai clearly advanced construction of Wisdom City in its “12th Five-Year Plan” for the first time. In
Sept. 2011, the Party Committee and the Municipal Government specially held Wisdom City construction
mobilization conference and announced Shanghai Action Plan for Driving Wisdom City Construction 2011-
2013: clarifying 4 systems, 24 special projects and 119 projects, etc.

—  OnSept 23, 2014, Shanghai Municipal Government released Shanghai Action Plan for Driving Wisdom City

Construction 2014-2016. In the future three years, Shanghai will focus on implementation of wisdom-leading

“Dynamic Shanghai Five Application Campaigns” , information i -

industry and network security guarantee “three supporting systems ” , and guide and fuel 50 key special projects.

REAEBTERAA

1. Wisdom City Construction and Antistatic Industry

— Marks of Wisdom City are wisdom infrastructure, wisdom operation, ~wisdom
service and wisdom industry, all of which are based on advanced information
technology. Bottom system of Wisdom City is a physical system of information
acquisition and information processing equipment integrated with various
microelectronic devices. Microelectronic devices can be considered as cell of

Wisdom City.

TRORIALARBTERA

1. Wisdom City Construction and Antistatic Industry

— Static electricity is the natural enemy of microelectronic industry.
Once a component with invisible failure caused by ESD is
assembled and used in Wisdom City system, it means a “hard
virus 7 hidden in the entire system. If such kind of component is

used in big system of city operation, the result may be a disaster!

REAEBTERAA

2. Current Situations of Antistatic Industry in China

1. China has not established antistatic standardization technical committee

— Electrostatic technology is an inter-discipline and involves many disciplines. By far China has
not had antistatic standardization technical committee. Standard application, deliberation
and administration are under several administrative departments, causing problems of
multiple management and repeated preparation, etc, which not only waste basically very
short standard resources, but also cause formulation of less workable and advanced
standards due to not understanding international advanced antistatic standards, let alone

antistatic industry standard R&D and long-term development direction.

TRORIALARBTERA

2. Current Situations of Antistatic Industry in China

1 Chinah
- In2009, national individual i ization technical comittee revised nati Antistatic Work Clothes. However,
almost at the same time, izati i ittee prepared it ic Work Clothes . The

refer to JIST8118, but standard name and technical requirements, making many

enterprises not know which to take.

- In2007, Shanghai Electrostatic Protective Industrial Association made application t i inistration of China th |

standards through Shanghai Admis f Quality Supervision, i Quarantine. The standards were adopted after public

disclosure, but no standard committee was found to undertake preparation of the standards, causing failure in project authorization of two

standards of “ icmat” and “ioni i liminator” finally.

- Similar problems occurred in other antistatic product fields . So itis urgent ish nati ic protection

technical committee to change the situations.
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PRI ALAZATARL

2. Current Situations of Antistatic Industry in China

2. i ition of icity insufficient,  standards

- Currently available national standard standards and industrial standards for electrostatic protection have problems in four aspects:
(1)standards are not systematic, classification is not clear: electrostatic protection application fields involve inflammable and explosive
environment, microelectronic industry and clean production environment (such as pharmacy and food), different application environments

have different static electricity release mechanism and control requirements. As there is no uniform planning, cro:

justry citation of
current standards are common very much. (2) Standard age is too old, technical level low: of current more than 100 standard, over 50% are
older than 10 years, some standards have not been revised even for more than 20 years, which is serious in line with current situations of

higher technical due to rapid f industry. (3) Not geared

standards: of current standards, less than 50% adopt international standards, far away from international standards in regardless of
technical requirements or testing method and environment. (4) Serious deficiency of standards: the phenomena exists not only with basic

tandards and testing method standards but also with

PRI ALAZATARL

2. Current Situations of Antistatic Industry in China

3. Microelectronics production enterprises’ current situations in electrostatic protection are anxious
~ As China's antistatic standard is not geared to international advanced standard system, and many antistatic product
are not supported by standards, domestic microelectronic production enterprises always compare prices when
selecting antistatic products, but can not advance requirements for product performance. Many enterprises

incorporate antistatic products purchase into by logistic or administrative departments, and purchase

such kind of products as PPE or office articles. According to statistics of Shanghai Electrostatic Protective Industrial
Association, most domestic microelectronic production enterprises fail to establish electrostatic protection system

in accordance with IEC or US ESD iati and

just stands at the superficial initial stage

of purchasing some basic antistatic facilities and product, which is anxious.

PRI ALAZATARL

2. Current Situations of Antistatic Industry in China

3. Microelectronic production enterprises have electrostatic protection current situations anxious
~ Main problems are:
(1)No dynamic electrostatic sensitive components list made(don't know which need electrostatic protection );
(2)Don't know electrostatic sensitivity class of current electrostatic sensitive components(don't know how to
protect):

(3) Not identify personnel who may deal with electrostatic sensitive components;

(4)No rules and ions for electrostatic pr various antistatic facilities testing rules,

ic protection area i and training program, etc).

PRI ALAZATARL

2. Current Situations of Antistatic Industry in China

4. Role of relevant industrial associations need to work further

- Industrial associations are products of market economy development, a natural part of modern society, and one of important indicators to

judge whether compliance to standard for mature market economy country. Industrial associations' functions of “standardizing action,

offering service and i " will be enriched d social

~ At present, Shanghai has 524 industrial associations at municipal and district/county levels, of which 108 at the municipal level and 416 at
district/county level. The associations actively execute functions and lead member units to actively organize technical exchange and product
development: formulate multiple-product national standards, - industrial or local standards: gather a batch of professional and technical
talents. some of the associations have had certain influence in Chian through government purchase of service and standardizing
management. However, government support and help are expected for some new-type industry and comprehensive industrial associations

to give play to their roles.

PRI ALAZATARL

3. Several Suggestions

1. Toactively establish Shanghai local electrostatic professional committee

— Preparing technical committee is requirements of industrial current situations and the trend
of development . Industrial development demands for standards are deepening, and
standard system is dynamic and developing, needing constant revision, perfection and
updating.

— Before establishment of antistatic standardization technical committee in China, Shanghai
can act first according to its actual advantages, to set up Shanghai local electrostatic

standardization technical committee to change the situation.

PRI ALAZATARL

3. Several Suggestions

2. To attach importance to static electricity knowledge popularization and talents training
(1) Bringing initiative of relevant enterprises,  associations and social professionals into play,
increasing input and making use of media, network, sci-tech halls and places and schools, etc to intensify

scientific popularization of electrostatic knowledge.

(2)Shanghai has formulated Shanghai Catalog for Devel of Di ding Talents for Strategic
Emerging Industry, it is proposed to include “antistatic engineer” into the catalog, so as to attract more
talents to join relevant trainings and prepare powerful intelligent support and talents guarantee for Shanghai's

Wisdom City construction and city operation safety.
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3. Several Suggestions

3. To clarify electrostatic protection requirements for government procurement bid winners
Electrostatic protection is directly related to quality of electronic products, and involves
Wisdom City construction results evaluation, construction cost decrease and city operation
safety. All government departments should life their recognition of importance of
electrostatic protection, and take whether enterprises have established and passed
electrostatic protection system certification as an important basic requirement in electronics-

»

related government procurement tendering, so as to eliminate  “hard virus

in city

operation system.

3. Several Suggestions

To give full play to role of industrial associations

Electrostatic protection is highly technical and involves wide aspects. Efforts should be made to give full
play to advantages of Shanghai's multiple industrial associations in the field.

By government purchase of services, to entrust relevant associations to carry out survey and statistics of
electrostatic protection in electronic industry in Shanghai, and provide services of evaluation, training,
product testing and establishment of standard system, etc. To support “antistatic industry alliance

standard innovation pilot” , firstly formulate a batch of antistatic standards geared to international system

for Wisdom

and urgently needed in market, so as to drive industrial and provide

City construction and city operation safety.
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During wisdom city construction, the electrostatic protection present situation, problems
and countermeasures of electricity products
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Current Situation, Problems and Countermeasures
Regarding Electrostatic Protection of Electronic Products
in the Construction of a Smart City

[Abstract]: In this thesis, the view that electrostatic protection level of electronic products is of vital importance to the construction of smart cities is
clarified, the current situation of the development of China's electrostatic protection industry and the level of electrostatic protection level in electronic
industry is analyzed, and ideas and proposals on improving electrostatic protection level of electronic products in the construction of smart cities are
brought up on the basis.

[Keywords]: Smart City; Electronic Manufacturing; Electrostatic Protection; Reliability; City Operation Safety; Survey; Project Proposals

Xu Ming with Shanghai Hi-Clean Static Test Technology Center
Huang Jianhua with Shanghai Electrostatic Protective Industrial Association
Ren Jiarong, Huang Fei and Yang Jingwen with Shanghai Hi-Clean Static Test Technology Center

Introduction - Static Electricity and Electrostatic Hazards

Walking on the floor will give rise to static electricity, and so will putting on or taking off cloths or simply fractional contact; it can be said that static electricity
is everywhere and exists always. Most of the time, static electricity is generated, accumulated and dissipated beyond the sensation of people, since only when the static
electricity reaches above 1000V[1] volts can it be sensed by people.

However, it is just the static electricity people are not aware of most of the time that becomes a greatly harmful "hard virus" in the electronics industry. A tens-of-volts
electrostatic discharge event is likely to cause permanent damage to electrostatic-sensitive devices. According to the statistics, the average failure rate of electronic products
caused by electrostatic discharge is up to 8%~33%][2]; while what's more horrible, 90%[3]electrostatic failure of electronic components is potential failure which is difficult to
detect; such potential failure products with their performance degraded, reliability lowered and stability lost, once being applied to a complete machine or system, especially
being used in a large system related to a smart city, will cause possibly disastrous accidents or losses.

Electrostatic Hazards in Construction of a Smart City

When we consult all information related to smart cities, no information about static electricity is found. Construction of smart cities is seemingly unrelated to static
electricity; however, this just reflects people's lack of awareness of the importance of static electricity in the construction of a smart city.

1.1 Construction of smart cities is on the rise and rapid progress also witnesses hidden threats.

Smart city, as the future trend of urban development, is an effective program to treat "urban sickness" and to solve "urban problems" as well as an important strategic
measure of our country to facilitate sustainable economic development, to compete for technological highland and to develop initiative. With the issuance of Opinions on
Promoting Information Consumption to Expand Domestic Demand by the State Council and the publication of the list of first-batch national pilot smart cities, the wave of
constructing smart cities has formally opened its curtain in China.

With the rapid development of smart city construction in China, people have begun to enjoy the outcomes; for example, "smart transportation” is covering the
existing transportation network, relieving urban congestion and reducing traffic accidents to a certain extent; "smart logistics" is becoming mature day by day, accelerating
the circulation of materials and lowering transportation costs; "telemedicine" is going out of the laboratory, providing convenient treatment and benefiting health of
people; "city security monitoring" is increasingly popularized, playing a role in reducing crimes and securing the life and property safety of people; "e-government" has
witnessed initial success, improving working efficiency of the government and saving social resources...... In a word, construction of smart cities in our country has a
wonderful prospect that we can imagine.

However, it should be soberly aware of that while developing rapidly, our urban smart systems also have some hidden threats; apart from some problems already
pointed out by relevant experts (including blandly following, insufficient basic support, hidden threats to information safety, etc.), the security of urban public operation
system against the background of smart cities should also be focused on.

1.2 The process of smart cities is dependent on electronic technology and new propositions concerning safety of public operation emerge.
Technically speaking, construction of smart cities requires acquiring information soundly, transparently and sufficiently, sharing information smoothly, widely and
safety and making use of information efficiently, standardly and scientifically through the application of the new generation of information and electronic technology
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represented by mobile communication technology, including internet of things, cloud computing, big data, etc., to improve the efficiency of urban operation and
management, to upgrade the level of urban public service and to enhance the ability to deal with emergencies. Behind these attractive and fashionable words, electronic
technology is the basis of all technological means and without electronic technology, smart city is empty.

The so-called electronic technology (including informational electronics technology and power electronics technology) is defined as the science designing and
manufacturing circuits of certain specific functions based on electronic theories and with electronic devices to solve actual problems. Electronic devices are just the
physical carrier of electronic technology. A smart system with however complicated functions can never be independent from the arrangement, combination, labor division
and cooperation of various functionally different electronic devices. If smart systems are tissues and organs of a smart city, then electronic devices are cell structures
composing these issues and organs.

With the gradual advancement of smart cities, electronic devices in our cities are increasing by progression in terms of both function and quantity and will finally
cover various aspects of our life, study and work. At present, electronic devices and their system application have taken root in various fields, including home, energy,
finance, health care, transportation, logistics, trade, etc.; while they make urban life smart, convenient and efficient, they also bring new safety problems to public
operation of cities.

Failure of electronic devices in the "e-government" system may cause paralysis of the affair handling website and loss of citizens' information, interfering the
normal social order; failure of electronic devices in the "telemedicine" system may cause the delay of treatment opportunities and misdiagnosis or wrong diagnosis of
medical cases, influencing the physical health of people; problems of electronic devices in the "smart logistics" system may cause the delay of materials transportation and
loss of goods or properties, resulting in losses of interests of business community; errors of electronic devices in "smart transportation" system may cause the retention
of passengers and occurrence of major accidents, leading to hidden threats to lives and properties of people. According to relevant data, electronic device problems have
frequently been the culprit of subway, bullet train and high-speed rail accidents in recent years.

As can be seen that city operation safety problems have changed in the intellectualization process and reliability, stability and safety of electronic devices has
been linked to the city safety operation system unconsciously; if safety problems of electronic devices are not solved, not to mention city safety and even not to mention
construction of "people-oriented" smart cities.

1.3 Electrostatic protection is closely related with the construction of a smart city

As stated in the introduction, static electricity is everywhere and is a great enemy of the electronics industry. An electronic device may face electrostatic discharge,
hence failure risks, in its entire process of manufacture, processing, assembling, fitting, packaging, labeling, maintenance, test, inspection, transportation and even use.
Electrostatic protection should be highlighted and processed as a system engineering, since any error or problem in any link of the system may lead to the paralysis of the
whole system.

The essence of smart city lies in the high degree of integration of informationalization and urbanization, which is the reflection of city informationalization
developing to a higher stage and for which electronic informational means should be used to realize the intelligent identification, positioning, tracking, monitoring,
feedback and management of all materials. For the realization of these requirements and volume production, apart from relevant progress in the technical level, mobility
and portability is also very important potential requirements; computers should be smaller, more portable and compute faster, and internet bandwidth should be wider, with
faster speed and wider coverage; mobile terminals should have stronger processing ability and more applications, etc. It can be even said that mobile internet or wearable
devices can never get out of the laboratory or step into people's life without portability and mobility.

In a word, future electronic devices should be smaller, lighter and thinner, with stronger computing ability. However, in most cases, a smaller and functionally more
complicated electronic device is more sensitive to static electricity and has higher requirements on electrostatic protection.

The latest data shows that the American standard of electrostatic protection systems have evolved to 2014 version, which is a revised version involves the evolution
of electrostatic protection systems and a large number of product standards, while the Electrostatic Working Group of the International Electro-technical Commission is
also taking actions actively. From published standards, it can be seen that economically developed countries have put forward lower static electricity-sensitive voltage and
higher electrostatic protection requirements in terms of electrostatic protection to adapt to the demand of technical progress and global intellectualization.

Therefore, it can be concluded that smart cities are nearer and nearer to us, while electrostatic protection level of electronic manufacturing industry has become a
key factor determining people's living quality and safety level.

Status and Problems of Electrostatic Protection in China's Electronic Manufacturing Industry

To understand the electrostatic protection level of electronic manufacturing industry, we should start from the development of electrostatic protection standardization
and electrostatic protection supply market.

2.1 Development overview of standardization of electrostatic protection in China

Standardization of electrostatic protection in China witnessed a peak in the late eighties and the nineties of the last century, when a series of electrostatic protection
standards were developed with reference to foreign standards (Japanese standards accounting for a considerable proportion) under the leadership and management of
senior experts. Around 2010, with the technical progress, old versions of electrostatic protection standards were no longer applicable to new production and application
forms and under the joint promotion of some electrostatic enterprises and experts, the second standardization peak was taking shape.

According to incomplete statistics, China has over 100 standards involving electrostatic protection, which lays the foundation of protection standardization.
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However, there are also many problems, for example, a considerable number of standards are aged, not applicable to new applications and urgently awaiting updates;
for a single product, there are several different standards with obvious differences, making users be at a loss at how to proceed; the current national standards are not in
line with TEC 61340 series electrostatic standards and seriously out of line with internationally advanced level, not conducive to exports; standardization is not promoted
vigorously, while manufacturers and users don't know, adopt or understand the electrostatic standards, and for some products, there are even no standard to follow.

All problems boil down to a fundamental point, that is, China has not yet established a special Electrostatic Protection Standardization Technical Committee and
failed to organize and coordinate electrostatic protection industry and electrostatic protection experts of our country to form a strong impetus for standardization.

2.2 Development overview of electrostatic protection industry in China

Corresponding to the standardization course, development electrostatic protection industry in China began in 1960s, with electrostatic protection in flammable and
explosive places as the main service objects. In 1970s, IT industry sprouted in the country and supporting course of electrostatic protection in electronic industry also
started. When it came to 1980s, electronic information industry of our country developed vigorously, and electrostatic protection industry serving electronic industry
formed gradually and entered into a period of rapid development in 1990s, with annual average growth rate exceeding 15%][4]. Around 2010, the number of electrostatic
protection product manufacturing enterprises with an annual sales volume of over CNY 2million has exceed 400[4], and the products have basically covered all
electrostatic protection materials, facilities, equipment and instruments required by electronics industry.

In the stage of rapid development and transformation, electrostatic protection industry of our country also sees some problems, e.g. fierce price competition,
irregular quality level, industrial self-regulation needs to be improved, etc.; generally, knowledge structure level of employees is lower and technical contents of products
are insufficient; the awareness of standardization is week, with some enterprises not complying with the standards, or even not knowing product standards.

In recent years, with the changes of economic forms in China as well as the upgrade, transformation and development of electronic industry, the supporting
electrostatic protection industry is also facing unprecedented opportunities and challenges, showing the following characteristics: price competition mode shows an
inflection point, and intellectual property, product quality and service system becomes a new growth point; small-scale production of a single product can no longer adapt
to the competition and expansion of product line, comprehensive operation and joint development has become a mainstream trend; the original electrostatic protection
knowledge system gradually lags and an upsurge of learning and introducing foreign advanced electrostatic protection theories, standards and technology has emerged in
the country.

2.3 Incomplete sampling research report on electrostatic protection level of electronic manufacturing industry in China

2.3.1. Purpose, scope, theoretical basis and development form of the survey

In a period of fast economic growth, such high-end propositions including replacement of core technologies, expansion of production line scale, level increase of
production, etc. are the focus of social attention in electronic manufacturing industry, and quality management and sustainable development also attracts the attention
of more and more enterprises and departments with the economic transformation in recent years; however, as an vitally important supporting engineering of electronic
manufacturing industry, electrostatic protection is far from being emphasized by the relevant parties.

To understand the actual electrostatic protection level of electronic manufacturing industry in China, the author surveyed and exchanged with nearly 50 electronic
manufacturing and processing enterprises with ANSI/ESD S20.20 of American ESD Association and IEC 61340-5-1 standard system of International Electro-technical
Commission as the technical support and through site investigation on electronic enterprises, exchanges of experts on relevant seminars, questionnaire surveys and other
forms, with the regional coverage involving East China, South China, North China and Southwest China.

It should be noted that due to limited human, material and financial resources and other factors, this survey is only an incomplete sampling research; for example,
field survey objects are mainly small and medium enterprises, and for large enterprises, especially large multinational companies, the survey is carried out through
exchanges and questionnaires; research area is East China-based, covering few other areas; and the survey covers no direct suppliers of electronic products for key
projects including urban public operation system, etc. Therefore, the analysis herein is only the start of relevant activities and the author calls for relevant authorities and
enterprises to participate in follow-up activities of this survey and contribute to electrostatic protection for our country's electronics industry.

2.3.2. Pooled analysis of survey results

2.3.2.1. Result analysis of questionnaire survey (World Top 500 companies)

The questionnaire survey was initiated in 2013, targeting at the electronic product manufacture and application system enterprises among the World Top 500 and
in the form of multiple choice;9 items and 55 options are designed with articles in ANSI/ESD S20.20 and IEC 61340-5-1 as the principles and each option is set with a
different score based on its importance in the electrostatic protection system; by clicking the option, the corresponding score will be gained, while the perfect score is
150 points. The contents involves electrostatic management system, operating personnel management, personnel training, electrostatic protection grounding, personnel
grounding , anti-static facility management, transport and storage transport management, electrostatic protection identification management, etc. and the questionnaires
are delivered to personnel related to electrostatic protection management of the enterprises for completion. 5 items and 35 options are also added in the questionnaire to

get knowledge of the routines through which relevant enterprises acquire electrostatic protection knowledge and electrostatic protection products as well as their ideas and
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Fig 1. Anti-static System Checklist
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80 questionnaires are distributed and 20 feedbacks have been returned by March, 2014; the summary is as follows.

Table 1 Feedback on Electrostatic Protection System Checklist

SN Item Proportion Content Analysis
75% Create a control list of static electricity-sensitive devices
60% Specify the highest grade of electrostatic protection
750 Require the operator to maintain the static electricity-sensitive
% devices grounded when operating them ® 1/4 of the enterprises have not created a control list of
Investigation and analysis Reauire th o T static clectriciv—sonsitive devices 0 b static electricity-sensitive devices;
| on control of static 90% e‘?“"e_ ¢ packaging of static electricity-sensitive devices to be ® 40% of the enterprises have not specified the electrostatic
electricity-sensitive anti-static protection grade;
devices 85% Specify the operational requirements of anti-static packaging @ 40% of the enterprises don’ t know how to protect the
60% Provide sensitive devices using electrostatic shielding packaging static electricity-sensitive devices properly outside the EPA.
’ when leaving EPA
75% Regulations and requirements on relevant marks of sensitive devices
? and their packaging
80% Have a clear division of protection areas
I)l:lvtehs:lgna;:;n :;i::zlfym 60% Make requirements for division and environmental management of Most enterprises have built electrostatic protection areas, but
2 148 . protection areas still nearly 40% of the enterprises have not established a full
electrostatic protection — - . .
rea 95% Keep the conductors within protection areas grounded management system in protection areas.
65% Specify the operational requirements for staff in protection areas
Investigation fmd analysis 50% Make a management plan on electrostatic power Nearly half of the enterprises have major defects in
3 on electrostatic power " lectrostati ‘thin EPA
management 55% Post clear marks on electrostatic power within protection areas management on electrostatic power within
2 3 p
75% Have professional management of electrostatic operation
65% Have internal auditors for anti-static system @ 1/4 of the enterprises dqn tha\./e professional
e o ToF cloctrostat oS have been Fall management of electrostatic operation;
70% ;m_am:jgena personnet ot electrostatic operations have been iy @ More than 40% of the managerial personnel have not
authorize received systematic training;
65% Relevant personnel have received professional training ® Only half of the enterprises have purchased electrostatic
90% Require the production personnel to receive electrostatic protection protection materials or invited D 1/4 of the enterprises
Investigation and analysis ° training don’ t have professional management of electrostatic
4 on relevant personnel o Require the relevant personnel to receive periodic training on operation;
management 95% clectrostatic protection ® More than 40% of tl‘le‘managerial personnel have not
o Purchase professional materials or entrust professional institutions to received systematic “a‘“‘“fg‘ .
50% o . . @ Only half of the enterprises have purchased electrostatic
conduct electrostatic protection training " . e )
- - - — protection materials or invited experts to train relevant
25% Con51d§r electrostatic protection training for management, storage personnel with electrostatic operations;
and maintenance personnel @ Most enterprises have overlooked the electrostatic
20% Consider electrostatic protection training for cleaning and financial protection training to other personnel than production staff.
’ personnel
70% Specify the technical requirements for anti-static facilities and
’ equipment
65% Specify the verification and sampling methods for anti-static facilities
° and equipment
75% Evaluate and compare the electrostatic performance of anti-static @ 30% of the enterprises have not specified the technical
° products before purchase requirements for anti-static facilities and equipment;
. . egeas . 0, 1 ’
o Use the purchased anti-static facilities and equipment only after © More than 30% of the enterprises don” tknow how to
Lo . 60% cificati verify the anti-static facilities;
Investigation and analysis certification o X . .
R . . . " " X " o @ 40% of the enterprises use the purchased anti-static
5 on anti-static facilities 70% Make periodic verification plan on anti-static facilities products directly without verification;
and equipment - : : - . C. .
quip! 60% Deliver to a third-party agency for verification regularly @ 30% of the enterprises have not verified the facilities
70% Require employees to check the grounding device before each regularly;
’ operation ® Half of the enterprises have not developed a sampling
85% Use the calibrated devices to test the anti-static facilities plan on anti-static facilities and equipment.
75% Post relevant marks on the verified anti-static facilities
50% Develop a reasonable sampling plan for detection of anti-static
’ products
Have the anti-static floor, working surface, corded wrist strap and
90%
shelf
Investigation and analysis 85% Have anti-static chairs, carts and clothes
6 on e}pplicatif)n of anti- 80% Use ionizing electrostatic eliminators The ant}—static packaging is indispensable, but 1‘/4 of the
static facilities and - - - - - enterprises have not prepared anti-static packaging
equipment 75% Prepare anti-static packaging and anti-static shoes
65% Use separate anti-static floor and consider the equal potential
60% Be equipped with anti-static electric iron
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We can say that, the findings are not optimistic as expectations, and the serious problems include:

1) Static electricity-sensitive devices are less protected during transport and transfer;

2) Nearly 40 percent of the enterprises have not created a full electrostatic protection system;

3) Half of the enterprises fail to provide professional training and guidance for internal personnel;

4) Half of the enterprises have not checked the anti-static facilities regularly.

We can also obtain the following information from the attached table of this questionnaire:

1) Regarding the anti-static data, enterprises rely much on the information provided by the suppliers and the unverified information on the Internet;

2) Only 30% of the enterprises obtain anti-static information from professional training and domestic and foreign standards.

3) More than half of the enterprises keep the electrostatic protection closed and are unwilling to communicate with relevant experts;

4) Only half of the enterprises have passed the certification of anti-static systems or intend to get the certification;

5) Enterprises have little knowledge about the electrostatic protection and anti-static systems.

The survey on World Top 500 enterprises in electronic manufacturing industry is not complete, but reveals some problems, such as the electrostatic protection needs
to be taken seriously and improved.

2.3.2.1. Analysis on filed survey results

Before the above questionnaire survey, the author have sought consultations in electrostatic protection systems from over 30 electronic companies since 2011 and
assisted more than 10 companies in establishing proper electrostatic protection systems. After years of electrostatic testing, consultation, guidance and assistance, the
author has accumulated a large number of field cases and data.

Combined with on-site testing, research and communication, the domestic solely-invested small and medium-sized electronic companies have exposed many
problems in electrostatic protection. Here is the list of problems created according to occurrence frequency (the problems ranking the top are of higher frequency):

1) The companies' anti-static facilities and equipment are out of control partially or wholly, which is mainly reflected in:

a) The companies don't know what anti-static facilities and products should be equipped;

b) The companies don't know how to detect the anti-static products and what the detection indexes are;

¢) The companies don't verify the anti-static products periodically after they are put into operation, and continue to use the failure products;

d) The companies use many such "anti-static products" without anti-static function or with failed function.

2) There are also some problems in personnel management, mainly reflected in:

a) The companies have no professional management of electrostatic operations;

b) The electrostatic protection is supervised by personnel of other departments who have no professional antistatic expertise;

¢) The managerial personnel of electrostatic operations have no sufficient permissions to push the effective implementation of anti-static system.

3) The companies have little knowledge about the targets under electrostatic protection, which is mainly reflected in:

a) The companies don't know what devices need to be performed with electrostatic protection in production and processing;

b) The companies don't know what production, processing and storage areas need to be performed with electrostatic protection;

¢) The companies don't know what grades of electrostatic protection should be reached.

4) The employees have little knowledge and attention on anti-static information and electrostatic protection systems, which is mainly reflected in:

a) Personnel from managers to operators have not received the relevant electrostatic training;

b) In many companies, the regulations on electrostatic protection just exist in name only and are not observed,;

¢) Most employees don't understand and even have not heard about the electrostatic protection system;

d) There are various errors in the actual application of electrostatic protection. For example, anti-static shoes and human resistance testers are used in areas
without anti-static floor; anti-static gloves are used to replace the static-proof wrist strap; the insulation materials that may generate high static electricity are frequently
used in electrostatic protection areas, etc. The contents and forms are of wide variety, and here I will not list them one by one.

It is explained that, during my visit, investigation and communication, more than 60% of the companies have the above problems, especially the uncontrolled
electrostatic protection facilities, which exists in nearly most enterprises. While, the more serious problems are that, a number of electronic companies take electrostatic
protection lightly; electrostatic protection is just for visiting leaders; electrostatic protection can be easily realized by any electrician; the life of enterprises lies in output
and output value, and the budget for electrostatic protection should be postponed for the purpose of cost reduction, which significantly block the upgrading of electrostatic
protection in China's electronic manufacturing.

Compared with foreign-invested and joint-ventured large and medium-sized enterprises, China's small and medium-sized electronic companies are still to be
improved and enhanced.

2.4 Problems in electrostatic protection in China's electronic manufacturing industry and analysis
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Based on the analysis on China's electrostatic standardization, electrostatic protection industry and electrostatic protection in electronic manufacturing industry, the
main problems faced by China's electronic manufacturing industry are summarized as follows:

1) Electrostatic protection standardization have not formed a unified system and framework, and is less promoted and implemented; part of product standards are
aged or insufficient; a national influential electrostatic protection standard has not shaped, falling behind the international advanced level;

2) The electrostatic protection industry is developing rapidly, but the market is lack of standardization and supervision, and the technology needs to be improved,

3) The electrostatic protection in China's electronic manufacturing is of low level and grows unequally, which is mainly reflected in:

a) The professional managerial personnel and agencies of electrostatic protection are insufficient;

b) The awareness of electrostatic hazards is weak and the investment in electrostatic protection is less;

¢) Although some foreign-invested (European and American) and joint-ventured large enterprises have introduced the electrostatic protection concept, making
their electrostatic protection level higher than domestic small and medium-sized enterprises, they are still facing some problems, which is especially reflected in less
knowledge about the cross-border electrostatic protection issues and less resolutions;

d) China has not established a complete audit and certification mechanism in electrostatic protection system; most electronic companies rely on the authorized
agency of foreign association in the guidance and certification of electrostatic system; the domestic consultation and certification authorities have not been standardized,

which is not conducive to the upgrading of electrostatic protection in electronic industry.

Methods to improve electrostatic protection level of electronic products for smart city system

Progress has been made in improving electrostatic protection level of electronic products for smart city system with the joint efforts of relevant departments,
associations and experts.

3.1 Proposal No.0192 made by CPPCC of Shanghai — ""Place Value on Construction of Smart City and Hidden Threats in City Operation Safety"

In short, electronic products are essential for construction of a smart city, but they also influence safety of the city. Stability and reliability of electronic products
depends on their electrostatic protection level. Therefore, hidden threats of static electricity must be paid attention to during construction of a smart city.

The proposal " Place Value on Construction of Smart City and Hidden Threats in City Operation Safety", in which Shanghai Electrostatic Protective Industrial
Association participated, has been passed in the Second Session of the Tenth CPPCC as No0.0192 proposal on January 14th, 2014, through the efforts made by Huang
Shanming, the Secretary-General of Shanghai and a member of China Association for Promoting Democracy. Quality and Technology Supervision Bureau of Shanghai,
Shanghai Municipal Commission of Economy and Information Technology as well as other government departments which undertake this proposal placed great value
on it. The General Office of Shanghai Municipal Commission of Economy and Information Technology also invited directors of Outward investment and Economic
Cooperation Office and Information Commission to research and make suggestions for implementation. As for suggestions in the Proposal, relevant government
departments have made the following clear and definite measures:

1) Make efforts to make survey project related to industrial development declared by Shanghai Electrostatic Protective Industrial Association approved by expert
review and purchased by government;

2) Bring Standard of Electrostatic Protection Industry Alliance (standard of community) into pilot projects of standardization innovation of Shanghai in this year;

3) Involve "the Third International Workshop on Electrostatic Protection and Standardization" in the "Publicity Week of Smart City" activity held in Shanghai in
October;

4) Actively promote personnel development. According to the demand on development of industry and the actual situation of enterprises, "electrostatic protection
engineer" will be included in the research range for next amendment of List for Development of Scarce Talent in Strategic Emerging Industries of Shanghai (about
2017) as a sub-class of talent, which was issued by Shanghai Municipal Commission of Economy and Information Technology, Science and Technology Commission of
Shanghai and Shanghai Municipal Human Resources and Social Security Bureau in 2012.

In addition, CPPCC of Shanghai considered that this proposal is valuable to some extent and has submitted it to Chinese People's Political Consultative Conference
as social conditions and public opinions.

3.2 Carry out a comprehensive industrial survey to electrostatic protection level of electronic products for smart city system

The author believes that No.0192 Proposal provides us with an opportunity. The above clear and definite measures made by relevant departments were really
conducive to improve electrostatic protection level of electronics industry in China, of which survey projects related to development of industry are the starting point
and data support for the follow-up measures. A more comprehensive survey with more targeted goal is helpful to know the accurate situation of electrostatic protection
level and anti-static demand of relevant electronic enterprises in smart city in China, which provides reference data for the next relevant standard and policy making. In
addition, it can indeed improve electrostatic protection level of electronics industry in China because it popularizes knowledge on hazards of static electricity as well
gathers related forces through related survey activities. It is not only a major event of electrostatic protection industry and electronics industry in China to develop the

first true, comprehensive and representative investigation report of electrostatic protection level in electronics industry, but also has a very far-reaching significance for
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construction of a smart city in China.

3.3 The value government places on electrostatic protection is the key to improve electrostatic protection level of electronics industry in China

Electrostatic standard is a typical user-driven standard. Standard of American ESD Association is put forward and made by various well-known microelectronics
companies. Companies of America and Europe often first check if the company has established and passed electrostatic protection system standard when they select
partners or suppliers of raw materials in China. During construction of a smart city, government of the largest user and safety of city is the primary responsibility of
the government. Therefore, relevant government departments related to standardization are recommended to transform IEC61340-5-1 standard into a national standard
of China and carry out certification. As for procurement of electronic components and systems made by government, whether the company has established and passed
electrostatic protection system standard will be the pre-condition for the bidding and tendering document. The value the government places on electrostatic protection is

the key to improving electrostatic protection level of electronics industry in China.
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Device type ESD withstand voltage sensitivity (V) HBM . EE = ﬁ%ﬁ :50V~300V
== —— = RF FETAMMIC () &%) : 100~500V
Power MOSFETs 100 - 300V
PIN diodes, laser diodes = GaAs , GeSi %
Pre - 1990 VLS 400 - 1000V . : ) ~
Modern VSLI 1000 - 3000V = BAFRE@BEH (SAW) :300~1000V
HCMos 1500 - 3000V = AE#IC: 500V~4000V
CMOS B Series 2000 - 5000 V « #%7%1C: 1000V~8000V
Linear MOS 800 - 4000 V :
Small geometry older bipolar 600 - 6000 V n #ﬁ' #i * N #ﬁ’ gg ﬁ'—
Small geometry modern bipolar 2000 - 8000 V o
Power bipolar 7000 - 25000 V = Rabscl (18nm)
Film resistor 1000 - 5000 V = RF IC
= MEMS
TERE TEER
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CEPREI CEPREI
Microwave Device and Circuit ESD
~ ~ 9
1% 1% | * Damage Case Analysis
°
' 1
Thank you . Reporter: Lai Ping
Oct. 2014
b ERE CEPREI
43 1
CEPREI o CEPREI .
Main Contents 1. Introduction
] 1 |ntroduction B 1.1 Multiple electronic devices belong to element for
. . . . electrostatic sensitivity
m2. Microwave Device and Circuit .
B 1.2 Manufacturing process that may generate ESD damage
ESD Damage case = 1.3 Important role of ESD damage analysis
m 3. Brief Summary
CEPREI , CEPREI
CEPREI 1.1 Most Electronic Devices are Element for CEPREI
Electrostatic Sensitivi 'ty 1.1 Most Electronic Devices are Element for Electrostatic Sensitivity
‘able 1.1 Typical Value of Blectrostatic Potential Generated in Electronic Production(Unit: V) o Electrostatic sensitivity of Vsome devices
i et Device type ESD withstand voltage sensitivity (V) HBM
s 3 e MR heads, RF FETs 10-100
Walking across ethylene carpet 12000 5000 3000 Power MOSFETs 100 - 300V
PIN diodes, laser diodes
Movement of operator in work chair 6000 800 400
Pre - 1990 VLSI 400 - 1000V
Taking DIP device out from plastic tube 2000 700 400
Modern VSLI 1000 - 3000V
Load printed circuit board into foam packing case 21000 11000 5500 HCMOS 1500 - 3000V
CMOS B Series 2000 - 5000 V
Linear MOS 800 - 4000 V
Small geometry older bipolar 600 - 6000 V
Small geometry modern bipolar 2000 - 8000 V'
Power bipolar 7000 - 25000 V
Film resistor 1000 - 5000 V'
Pictures from IPC VEDEIO/CBT
CEPREI . CEPREI
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CEPREI 1.1 Most Electronic Devices are Element for Electrostatic Sensitivity CEPREI
1.1 Most Electronic Devices are Element for Electrostatic Sensitivity
Test and appraisal results (HBM) tandard ESD sensitivity classification levels
= Photod: 50V~300V = JS-001-2012 (ESD HBM) (replacing JEDEC JESD22a114 )
= RF FET and MMIC (monolithic circuit): 100~500V = (Note: 2012 has Level 0A, OB itemized)
= GaAs , GeSi, etc
= High frequency SAW Device (SAW): 300~1000V
= Analogue 1C: 500V~4000V
= Digital IC: 10°0V~8.000V Table 3. HBM ESD Component Classification Levels
= New technology, new device Classification Voltage Range (V)
= Smaller size (18nm) 0A <125
- :EM;G [J:] 125 to < 250
- 1A 250 to < 500
1B 500 to < 1000
ic 1000 to < 2000
2 2000 to < 4000
3A 4000 to < 8000
3B 28000
CEPREI 6 CEPREI
CEPREI CEPREI
1.1 Most Electronic Devices are Element for Electrostatic Sensitivity 1.2 Manufacturing Process that may Generate ESD Damage

Electrostatic damage may occur to devices in the overall process from production
to use, consisting of following stages: i
(1) Device manufacturing process -

= Standard ESD sensitivity classification levels
= Mi|-STD-883F-2004 and those before it

-

.
= (2) Printed circuit board production process
= (3) Equipment manufacturing process -+

TABLE . Device ESD failure threshold classification .
= (4) Equipment use process

Class 1 0 voltto 1,999 volts = (5) Equipment maintenance process -
Class 2 2,000 volts to 3,999 volts
Class 3 4,000 volts and above

TABLE ll. Device ESD failure threshold classification

Class 0 <250 volts
Class 1A 250 volts to 499 volts
= Mil-STD-883G-2006 begins itemization Class 18 500 vols to 999 vots
Class 1C 1,000 volts to 1,999 volts
Class 2 2,000 volts to 3,999 volts.
Class 3A 4,000 volts to 7,999 volts.
Class 38 > 8,000 volts.
Pictures from IPC VEDEIO/CBT
CEPREI CEPREI
CEPREI CEPREI
1.3 Important Role of ESD Damage Analysis . Microwave Device and Circuit ESD Damage Case

Importance of electronic device ESD damage analysis

= In view of electronic device ESD damage analysis, the most = Case 1: NC single-pole double-throw (SPDT)microwave

important is to determine that damage is caused by ESD switch
rather than other electrical overstress and does not occur = Case 2: NC SPDT microwave switch
during power—on hours due to process defect. c 3. T . divid
= Only after ESD is identified as the basic reason for = vase o: Ylo‘way mlcrowa\.le power. {v' er.
electronic device damage can improvement and control be s Case 4: Wideband low—noise amplifier chip
achieved from design, process or application protection, . ie
so as to reduce ESD damage to electronic devices. o Ee B LLIE ar.npl biricr .
s Case 6: MMIC wideband amplifier
CEPREI 10 CEPREI
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C

2.Microwave Device and Circuit ESD Damage Case

Case 1(Continued 2)

(4)ESD resistance testing
Three qualified products (1#°3#) were given ESD resistance testing. After
200V human body model ESD test, no clear change was found in three
samples' port |—V characteristics; however, after 250V ESD, clear change
was found in three samples' port characteristics, presenting the change
from open circuit to approximate short—circuity between three
radiofrequency ports and GND(the same as the failed sample).
ESD testing result shows that AS169 has ESD resistance very low, and is a
device very sensitive to static electricity.

CEPREI

CEPREI CEPREI
2. Microwave Device and Circuit ESD Damage Case 2. Microwave Device and Circuit ESD Damage Case
B Caso 1 ase 1(Continued 1)
(3)Performance parameter test comparison
(1)Sample: Making DC and radiofrequency test circuit board, carrying out DC and
o o a microwave parameter test of the failed samples provided, and comparing
Model AS169 NG SPDT microwave switch (PHE“T GaAs !C.SPDT Switch) them with qualified products, the result is: failed sami)les (5 pieces)
Alpha Company logo, used by the entruster in receiving and have port characteristic abnormal, radiofrequency parameter overrun
transmitting circuit board tolerance and switch function failed.
(2)Fai lure background
In board test after assembly, the board's receiving/ Sample Sanple No. Tost Ttem Test Result and Comparison | Gonolusion
transmitting power was found lower, some boards were found no Bemerition it Gl (reitein
power, Which were caused by failure Of a As169 Device on board Qualified 147108 Port |—V characteristic All radiofrequency prongs /
. N products present high resistance to
as check identified. On the same board there are two AS169 &3 ool G
o o o g o circuit; junction
Devices, but with different positions, one of which has no Charactoristie between
failure, the other has 50% failure, even to 60~70% sometimes. 5:?1:;:3::?3’:;;.“
1#, 2#, 4% DC switch characteristic With switch function
74, 8# Microwave function Function parameter normal
Batch 2 21#~254% Port |—V characteristics Resistance characteristic, Failed sample has
failed approximately short circuit function failed;
products between three radiofrequency port characteristic
ports and GND abnormal
224 Microwave function Parameter overrun tolerance ,
CEPREI function failure CE
13
CEPREI CEPREI

2.Microwave Device and Circuit ESD Damage Case

CEPREI

CEPREI
2. Microwave Device and Circuit ESD Damage Case

(@) (b) B¥#X
2.0 A R21902 L6 A X &

CEPREI
2.Microwave Device and Circuit ESD Damage Case

Tnued 5)'
icroscopic examination and observation and analysis

(b) Partial Magnification
Site Failed Sample 22#'s source-drain metallized
fusion

=¥~ ESD test Failed Sample 01#'s source—
drain metallized fusion
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se 1(Continued 6)

(5)Microscopic examination and observation and analysis

= According to microscopic examination and observation and analysis, no
abnormal ity was found with the qualified products after breaking the
seal. clear breakdown was found with capacitor of 2 failed samples (21#
and 22#), and clear source-drain metallized fusion damage with Sample
22#, showing that the sample met overvoltage—caused thermoelectric
failure.

= After ESD 250V, 2 qualified products (1# and 3#) had change from open
circuit to approximate short-circuit between 3 radiofrequency ports and
GND (the same as the Batch 2 failed sample provided). Microscopic
examination and SEM results: clear breakdown was found with capacitor,
fusion damage with source—drain metallization. Failure phenomena is
basically identical with site failed sample.

CEPREI

C

CEPREI

(6) Comprehensive analysis

2. Microwave Device and Circuit ESD Damage Case

se 1(Continued 7)

(1)Port |—V characteristics and radiofrequency function test shows that
all AS169's site failed samples (Batch 2) presented change to resistance
characteristic (approximately short circuit) between GND and 3
radiofrequency output ends, and failure of radiofrequency switch control
function.

From circuit schematic diagram (Fig.2), it can be found that normally,
with Capacitor C1 and C2 in GND Port, all prongs' |-V characteristics to
GND should be open circuit, which has been demonstrated by qualified
products test.

Failed product presented approximate short—circuit between radiofrequency
port and GND, showing breakdown failure had occurred with Capacitor C1 or
C2. Once C1 or C2 becomes failed, positive voltage can not be applied to
control end (V1 and V2), thus to cause control function failure.

CEPREI

CEPREI
2.Microwave Device and Circuit ESD Damage Case

u ase 1(Continued 8)
= (6)Comprehensive analysis
= (2)Microscopic examination and SEM analysis of 2 failed samples after breaking the
seal found clear breakdown failure points with Capacitor C1 and/or C2, and clear
metal lized thermoelectric failure with source-drain metallization but no damage to
gate metal basically.
= Therefore, failure mechanism of AS169 failed sample is: overvoltage stress between
radiofrequency port and GND end causes breakdown failure of Capacitor (C1 or C2);
after capacitor breakdown, low resistance passage forms between radiofrequency port
and GND, with very high current, causing thermoelectric fusion damage to
metallization in the passage.
= (3)3 qualified products were given 50V - 250V step-by-step ESD(HBM) tests, with the
results showing that AS169's anti-ESD level is between 200V and 250V and it is a
device vrey sensitive to static electricity.
= After 250V, 3 samples presented change from open circuit to resistance characteristic
(approximately short circuit) between GND and 3 radiofrequency ends, and failure mode
the same as that of site failed sample. Microscopic examination after breaking the
seal also observed damage to capacitor and metallized damage, the same as that of
site failed product.

CEPREI

CEPREI

(7) Conclusion

2. Microwave Device and Circuit ESD Damage Case

se 1(Continued 9)

Main reason for Model AS1690-73 NC SPDT microwave switch failure: the
Device had electrostatic discharge between radiofrequency and grounding,
making in—chip grounding capacitor broken down and failed and meet
metal |l ized thermoelectric fusion damage, to cause abnormal device port
characteristics and failure of radiofrequency function.

(8) Suggestions

(1) Identifying source of electrostatic discharge.

(2) Taking active antistatic measures.

(9)Basic reason (the entruster )

In receiving and transmitting circuit board, failed device is close to
connector, easy to be touched;

In terms of antistatic work, precautions and management are incomplete,
some workers do not wear antistatic wrist strap.

CEPREI
21

C

CEPREI CEPREI
2. Microwave Device and Circuit ESD Damage Case 2. Microwave Device and Circuit ESD Damage Case
ase 2 ase 2 (Continued 1)
= Sample and failure background ) . = Microscopic examination and observation and analysis
Model AS169 NC SPDT microwave switch (PHEMT GaAs IC SPDT Switch) , . . L .
with logo of Skyworks Company, was used by the entruster in The same as Alpha=logo sample oircuit principle, with layout
receivingfand t;ansmigting circuit board. Test of the boaad after different slightly;
assembly found fall of the board's transmitting power by 3dB at : -
least. Check found poor AS169 insertion loss and isolation; test Ll Ied'prcduct.and ESDRtests al! ffoundiizategzourcopbreakdomyand
with digital meter identified no prong breakdown. metallized fusion, but no capacitor breakdown.
= Comparison of performance parameter tests
Of the failed samples, 7 switches had function failure, 2 failed e 0>
samples had port |-V characteristics abnormal and radiofrequency = ~
parameter overrun tolerance. D @_l &EPREI
= ESD resistance testing ] | zm
250V and 300V = 372
= Conclusion 2
LEBDERET O
Electrostatic discharge occurred between the device's control end (6 —) 45 C EH I C EPREI
prongs) and radiofrequency port, making device port characteristic srﬁu e 2 (GHD)
abnormal and radiofrequency function failed. Tz | ':4_ o)
L - %9
NN T ADNDDRT AN T
CEPREI CEPREI
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2. Microwave Device and Circuit ESD Damage Case

Case 2 (Continued 1)

: bJWagni T ied ESD fal lure sample B#'s 11 gate-source
Site failed sanple B#'s T1 gate-source Sk e o e

ance

(@ Site failed product
(b)ESD sample
source-drain metallized fusion

CEPREI

C
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2. Microwave Device and Circuit ESD Damage Case

u ase 3

= Sample and failure background
Model PD09-12 two-way microwave power divider was used by the
entruster in a monolithic processor. Under normal temperature, fault
occurred upon power on for test of the assembled board, presenting
super—high PD09-12 insertion loss, which should be 3.5dB under
normal situations, but the failed product had roughly-measured
insertion loss of 12~15dB. Of the 300 pieces of monolithic
processors, 33 reported PD09-12 fault, making a failure proportion
of 11%.

= Parameter test
Multiple prongs had short circuit

= ESD test
250V-300V, belonging to a device very
sensitive to static electricity

CEPREI

CEPREI
2. Microwave Device and Circuit ESD Damage Case

Tnued 1)
Microscopic examination and analysis: all failed samples and ESD samples
had capacitor breakdown and X)XXXX

ESD sample capacitor C1 breakdown point. ESD sample capacitor G2 breakdown point

Site failed sanple capacitor G2 breakdoff i@ R E T

CEPREI
2.Microwave Device and Circuit ESD Damage Case

e 3(Continued 2)

= Conclusion:

= Main reason for PD09—12two-way microwave power divider failure: electrostatic discharge
oceurred between the device's radiofrequency input port and grounding port, causing short
circuit and radiofrequency function failure due to the device port's direct-to-ground

capacitor breakdown.

Tor
Flg 12 Fsl Ied product FI capacitor C1 breakdown
shape and appearance

CEPREI

CEPREI
2.Microwave Device and Circuit ESD Damage Case

ARAGERUERRRE AR SR

m  Case 3(Continued )

& . YL ADDDIT AP FNTH
[l Improvement feedback (failure analysis | ) Pee] U N1
result and remedy effect feedback = =
report) 3 pamansemnsarmenerned
= (1)Report summary | R ® s
= 1)The sample is a Level 1 element for z :[ CEPREI

electrostatic sensitivity.
= 2)Main reason for power divider failure "
is potential damage and breakdown of
cspecltor due to electrostatic discharge,
causing radiofrequency function failure
in adjustment. \]E

MIRE ARSI, ST T AT 0 AR
IR S IR
amsues

g
AT DRRATT

f ERPRET ’(EPREIF

BE e RITCELREL

AR 0125,

CEPREI
2. Microwave Device and Circuit ESD Damage Case

= Case 3(Continued )-improvement feedback

= (2) Improvement measures
= 1)Special radiofr monol ithic pr production |line has been
establ ished. Improved production environment is beneficial to reducing ESD-
caused device failure, and stable production environment is convenient for
troubleshooting in the environment.
= 2)Device model, on the premise of meeting technical requirements, should be
that with higher ESD protection level.
= 3)PCB layout of element for electrostatic sensitivity must be in line with
requirements of the Design Specifications.
= 4)Enhancing ESD control in production links and environment.
= 5)Reducing outsourcing.
= 6)Paying attention to influence of climate and other natural factors.
= 3)Effect and action
= Before the special radiofrequency production line was used, PD4W09-12's
failure remained at high level, varying between 9% and 1%
= After the special radiofrequency production |line was put into use in
Sept. 04, PD4W09-12's failure has decreased to 0.123% according to 2-batch

o v statistics.
ML = ARDRET ADRDDERT
\ g U g e prosfd | |
CEPREL CEPREI
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u e 4

[ ] (1)General information on the sample
= ALH369 is US Hittite Company—logo 24.0-40.0Ghz GaAs MMIC wideband |ow—
noise amplifier chip. According to information from the entruster: the
millimetric wave device was installed in Oct. 200X, and met failure upon
overall unit adjustment on Feb. 15, 200X, specifically as: gain down by
about 8dB, noise figure worsened by about 10dB.

CEPREI

C

CEPREI
.Microwave Device and Circuit ESD Damage Case

L] e 4

(2)Electrical-measurement localization
Focus lon Bean(FIB) and micro probe were used for electrical-measurement localization of failure
point, and isolation test analysis was carried out, determining that Level 1 amplifier tube's gate—
source junction characteristic degenerated to approximate short circuit.

CEPREL,

CRERED
1VEER Y

ki3t beRer

w1

I CEPREI CEPREI
CEPREL

CEPREI
. Microwave Device and Circuit ESD Damage Case

] e 4
= (3)Physical localization

= SEM observation and comparison

Failed
needle

Normal
needle

CEPREI

CEPREI
. Microwave Device and Circuit ESD Damage Ca

4
(4)Samekind samples from different entrusters
XL1003 24.0-40.0 GHz GaAs MMIC Low Noise Amplifier, Mimix

CEPREI
.Microwave Device and Circuit ESD Damage Case

B Case 4
= (5)Conclusion
= 24.0-40.0Ghz GaAs MMIC wideband low-noise amplifier chip Level 1 amplifier
tube gate—source overvoltage breakdown damage caused sample failure.

= Probable source of electrical over stress: electrostatic or short pulse
overvoltage introduced to input end.
= (6)Suggestion
= Enhancing electrostatic protection during installation and test,
particularly paying attention to elimination of charged plug when
connecting input cable plug.

CEPREI

CEPREI
2. Microwave Device and Circuit ESD Damage Case

S€ O(2 cases)

ekl Bl et AP RE L CEPRIT BPRET CEP@LM

1GEPREL, ﬁEPREi &Eﬁfm v

3
[ 1
v RFin-6ND RFout-GND
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2. Microwave Device and Circuit ESD Damage Case

e 6

2.Microwave Device and Circuit ESD Damage Case
Of the 50 RF2302 wideband linear variable gain amplifiers installed for use, 4 failed, e 6 Of the 50 RF2302 wideband linear variable gain amplifiers installed for use, 4 failed, making a failure
making a failure proportion of about 8%. proportion of about 8%

ESD 200V failed; conclusion: PINS or PINS had electrostatic or voltage pulse introduced. ESD 200V ralled

RELS

Site failed
Is w

sample

ESD 200V failed

i sample
CEPREH CI
CEPREI CEPREI
CEPREI CEPREI
Brief Summary of ESD Damage Case Analysis 1 Main Procedures for ESD Failure Analysis
o B4 (5 pressires For ED Sl amalsic = (1)Understanding failure background information
3.2 ¢ lysi . t = For example: failure discovering link, previous process, whether
- . ommon analysis equipmen failure is in manner of batch? failure proportion? seasonal or not?
= (2)Failed sample data collection and understanding
= Product specifications(data sheet), ESD sensitivity level,
requirements for circuit application, etc;
= (3)Failed sample, failure mode confirmation, failure lead localization
= Function test, radiofrequency test, DC characteristic test, |-V
characteristics test ;
= Comparison is very important!
CEPREI CEPREI
CEPREI CEPREI . .
1 Main Procedures for ESD Failure Analysis 3.2 Common Analysis Equipment
(4)Analysis of microscopic examination after breaking the seal . lectric test equipment
. :me: ::'r':agz Z:;::\ie;a:f::rozzi;::: :;T:;::fr;g = Including DC and microwave test equipment, and test board or test
- o fixture making, micro probe table, etc
= Some complicated circuits need electrical-measurement localization @ ESI[))( " ! g ! e
and analysis before specific observation - test equipment
= (5)Qualified products ESD analogue validation = For ESD analogue validation test of qualified products (and for I-V
= Carrying out corresponding lead ESD test to confirm sensitivity; characterl.stlcs Lest ). .
= Breaking the seal of ESD failed sample for microscopic examination, = (3)Microscopic observation equipment
comparing it with site failed sample

= Optical microscope
= Scanning electron microscope (SEM)
= Photo-Emission Electron Microscope (PEM)
= (4)Sample making equipment
= Delayering analysis: chemical corrosion, plasma etching, etc
= Microscopic isolation and sample making: focus ion bean (FIB)

M (6)Making comprehensive analysis, drawing conclusions

CEPREI

CEPREI
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Main Contents

= 1. Introduction

= 1.1 Multiple electronic devices belong to element for
electrostatic sensitivity

= 1.2 Manufacturing process that may generate ESD damage Than k you !

= 1.3 Important role of ESD damage analysis
s 2. Microwave devices and circuit ESD damage case
= Case 1-6

s 3 Brief Summary
= 3.1 Main procedures for ESD failure analysis

= 3.2 Common analysis equipment
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Terry Welsher, PhD techniques

[ c. Advanced countermeasures
President ESDA d. Limits of Standard Control
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e. Enhanced Auditing
. Conclusions
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Class 0A Devices Characteristics
(One Or More Of The Following)

ESD CDM Classification*

Class Voltage Range (V)

250 to < 500
500 to < 1000
21000

+ Often Very Limited or No Built-in ESD Protection Device

* HBM or CDM Withstand Threshold < 125V

* Dielectric Breakdown Can be an Issue

*JEDEC JESD22 - C101 * ESD Problems Persist After Applying All Traditional

ESD Control Measures

Class 0A = Very Sensitive

Class 0A ESD Control Fundamentals

Class 0A ESD Control Fundamentals

SME (Subject Matter Expert) Advanced measurements

« Event detection

« Contact voltage

« Discharge current
« Surface Resistance

Customized Requirements
Enhanced Training

Dissipative Materials (soft landings)

Lower Maximum Electric Field Limits
Voltage measurement and control where soft

. . * More Stringent lonizer Balance Requirements
landing not possible J d

Spend Time Where It Counts Most

+ Pay Attention to Details

* Focus On Device And Tools That Touch Devices

» Control Of Surrounding Environment Is Secondary
Robust Daily Compliance Verification is Critically Important

Constant Monitors & Metal Wrist Bands

p6

Tribocharging Of A Floating Wire
Cable Discharge Event (CDE)
Plastic wire coating rubbed by

bare, grounded fingers results in
over —250 V on wire!

PCB + Nitrile Glove

Floating PCB handled with glove ) ) )
No ionizer With ionizer

due to varying Q and C =250 = 250
) 1R -
> ARV >
= i ~ =
= 120 \% < M Z
35 A | & )
— RAINR T £ 2
=) c 0 =) iy
o [ TN (L] > &
1) o
an o o
g LL =250 V!! 50y Time (2s/div) Time (2s/div)
' ‘ ‘ -lonizer ON: Peak voltage still 250V!
Time (1s/div) *Don’t depend on ionizers for Class 0A devices!
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Wire Bond Current Probe Measurement

/‘f CT-6 on Wire Bond Tip

v e
- .'
':l ‘ Continuous Contact

- -

WB #1 Wedge Measurement
Maximum Current: 0.3ma
Horizontal: 50ns/div
Vertical: 1mv/div

Trigger: 750uv

ESD Event Detection
Excellent Continuous Measurement

Based On Principle That
Every ESD Event Produces
An RF Signal

Non-contact Method For
Audit/Surveillance,
Troubleshooting And Process
Qualification

Non-invasive Measurement
Can Be Done Remotely Often
Outside Equipment

Possible To Determine Time,
Strength And Location

Analysis of ESD Events in Automated Equipment

Same Tool Movements

« “Normal Operation!”

« But No Pieces

200 Volts on Device
Evaluate Risk With Event Detection

SMT ESD Events
Pick Up Nozzle Common Source

CDM Mitigation
Two Strategies

Pulse

_—
Lower device voltagedortigher surface resistancedin the

discharge path can reduce discharge current.
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Pomalux Substitution — Static Dissipative
Successful Solution for Class 0A

’

Class 0A — Customized Solution
Special Operating Procedure (SOP)

MR Head Test Fixture SOP

Dissipative Touch Pad
For Flex Connector

At Same Elevation As
Test Socket

Ground Flex Connector
To Touch Pad For

4 Sec. Prior To Test

SRT Test Set Current Probe Measurement

Connector

Continuous Contact

Maximum current: 2mA

! Horizontal: 1us/div
Vertical: 5SmV/div
Trigger: 5mV

Yield Improvements Correlate With
Introduction of Advanced Controls and
Auditing

Begin Advanced
Controls

Partial Program
In Place

Continuous yield
improvement

-s'-_m

Compliance Verification
Four Administrative Levels

1. Annual Technical Assessment
31 Party Audit
Benchmarking

2. QA Internal Audit
Periodic (determined by company)
TR53 Compliance Verification*
Visual Verification of Materials and Procedure
Program Administration Verification
Quality Responsibility

3. Statistical Process Control
Rudimentary SPC
Daily Process Verification
Beneficial For All Class 0 Sensitivities
Required for Class 0A & 000

4. Employee Self-Checks

Note: * Only Item required for S20.20 Compliance Verification

QA Internal Audit
Improvement Tracking Metric Example
93% Compliance Improvement

xapuy dduendwo))
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Additional Critical Issues for Class 0A:

* Need for Device Information (especially CDM
which is sorely lacking in industry)

Advance information on New Product
Introduction

More rigorous process analysis

Understand limits of control strategies (e.g.,
ionization)

New Control Technologies are not the answer: Need more
attention to detail, better measurement, more stringent
requirements, rigorous compliance

Questions

Contact information:
Terry Welsher
678 947 8295

terry@dangelmayer.com
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KARBIRCHT | 4.8X 108 3.7X10° 1.5X10° 6.9X 108
Fiooring / Foot ANSI/ESD <10° ohms
WA 4.6X10° 1.7X10% 1.1X10%° 2.7X 10" Syata = Mathod 2 STM97.1 )
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JSRERE | o 3.7X10° 3.2x101 3.1x102
HI-CLEAN = = 205 HI-CLEAN . foors _—
‘ EEBERRNEARD T ELIEE T~ mBasse 1t e ‘ RN A Y R 35 W BT SR B FH ER (8] 30
Hi-Clean Static Test Technology Center Hi-Clean Static Test Technology Center
o PIERREETRIEE M THIRI © PRI IR R AT RE B R = m B R RS 1 A2
Wik J7i%: ANSI/ESD STM9.1 Bl Q - ZHINA
FEA I PVCIEE By L PUJE ) i L BE TR R o AR R T RN L FESDSE M, I E R L e R B
23°C 50%RH 41X107 1.2X107 7.8X10° I (R R, JFRAEGLTALRRI Y, % B R BESD AR
23'C 12%RH 12X10° 7.3X107 24x10° | AR
o MBER. SR, 04 {E50%RHIIN HIH N20G0, Ti7E12%RHILE
o NEMRGEREIREFMG THIRI i i 950060

o BESH: SRR R RO, FEEE <1010, FAH
KBR, MHRAARR, hF LRI AR E, Fmm LR SR, 7
Al Az A3 A4
ki e e e e 12%RHIN B4 IR, (R TEE A R
WiH | pHQ | HJRV | HFHQ | MRV | HFLQ | MRV | HFHQ | HEV

WK J7i%: ANSI/ESD STM97.1, ANSI/ESD STM97.2

23C | 49X10 . 5.9X10 - 9.6X10 " 1.6X10 »
ey G -14~69 2 295 % 11745 z 2784

23C | 49%10 - 7.4X10 - 5.2X10 < 6.9%X10 o
o A -19~112 4 -31~190 4 -32~142 4 -4~177

= @) HLCLEAN
) — {EERE )

iy
Hi-Clean Static Test Technology Center

HI-CLEAN 9 e %
‘ BRI FEE E & A BE T SR AURREE o) Rl

Hi-Clean Static Test Technology Center
e

o NEIZFETHIRE IR AT BERCE = Sn B B r 1 B2
- Bk A LR R (LR

o KB TR A R R
SR b s b RE ST

o FUTRIBABLEN W ST

© BESITIE-RAIFEEE XL

FREEIERERISZ

—

o — PR PR K

‘ — R FZ AR i B AT REAEAE R i KU
— AES AR TR A AR X L5
— 7 i 5 e L R [ R A 2%
— B TR G I e 7 e LA

€SD “QNUNE PESEETEAQQBE . 282987584
FORRE R g RSTRMMAEIE . 400-820-8910

- 148 -

B2.indd 148 2014/10/10 18:02:48




f bR

Conference Proceedings

=SD-S E=Emenr SmeERms

3rd Electrostatic Protection and Standardization International Conference

B2 IFMEIREEXIFrEHEE A anER e 1t RE RIS

Influence of Environmental Humidity on Anti-static Property of Anti-static Products

{EEBER MR AR B

Hi-Clean Static Test Technology Center
The only testing organization designated by Shanghai
Electrostatic Protective Industrial Association
ESD protective system consulting, coaching. testing
and training

Influence of Environmental Humidity on Anti-static
Property of Anti-static Products

€SsD "’i’NLINE Antistatc onine QQ 282987584
W e 8 E &

Technical support hotline : ~ 400-820-8910
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Hi-Clean Static Test Technology Center
—

* The relationship between humidity and electrostatic. :

» Anti-static performance and realization methods of prod

* The performance of all kinds of anti electrostatic products in
different humidity conditions

» Possible electrostatic problems due to humidity factors

» How to respond to the influence of environmental humidity on the

anti-static performance

« Concepts related to humidity
— Relative humidity (unit: %RH)

+ JJF 1012: percentage of the mole fraction of the water vapor in the moisture to that of the saturated

g HI-CLEAN The relationship between @ HI-CLEAN The relationship between
& [ i oy o b1 [ I g o
[tk humidity and electrostatic A et T i e humidity and electrostatic

Electrostatic phenomena in life

The mechanism of humidity affecting generation of electrostatic
—  The surface resistivity of materials can be reduced through moisture absorption

—  The surface of materials has a certain lubricating effect due to the 'water film' formed by moisture absorption

A higher relative humidity can significantly reduce the generation of static electricity

Electrostatic voltage can be generated (V)

Human activities
Humidity 10~20%RH Humidity 65~90%RH

Walking on the carpet 35,000 1,500
Walking on the polyethylene floor ‘ 12,000 250
Working on the workbench 6,000 100
Taking polyethylene fiber bag ] 7,000 600

Picking up an ordinary plastic bag
from the workbench 20,000 dzZed
Sitting on the cha'lr fllleq with olyvinyl 18,000 1,500
fluoride resin

mExtracted from: IEST-RP-CC022.2 ic Charge in Cl and iated Controlled

water vapor under the same temperature and pressure conditions, or the ratio of the partial pressure XW“'"" e gledionatel \ﬁ\ ® &)
value of the water vapor in the moisture to that of the saturated water vapor under the same o 4 :"
temperature condition -
« Different moisture accomodation degree by the air of different temperature
« At the same temperature, the higher the relative humidity in the environment, the higher the degree of
saturation in the air
— Relative humidity in different seasons in different regions of China
+ South (wet) > north (dry), summer (humid) > winter (dry)
@
July 1, 2013 Jan 1, 2014
Beijing Shanghai Guangzhou Beijing Shanghai Guangzhou
86%RH 75%RH 81%RH 19%RH 40%RH 51%RH
MAbove meteorological data is from the network
@ HI-CLEAN The relationship between @ HI-CLEAN Anti-static performance and
TR i T . TR i . .
B e e e humidity and electrostatic B e e e realization methods of product

Anti-static performance of products

— Products for avoiding or reducing
electrostatic problems

— Electrostatic control (reducing) ability

— Indicators measuring anti-static
performance of products
+ The size of static electricity generated by the
product itself ‘
— Electrostatic charge
— Electrostatic potential
— Static electricity field intensity
+ The strength of static dissipa
products
— Allkinds of resistance

— Electrostatic charge decay
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( HI-CLEAN Anti-static performance and ( HI-CLEAN The performance of anti-electrostatic
{EEHBANR AT

Hi-Gloar St Test Tachnioey Conter realization methods of product bbbl products in different humidity conditions

+ Realization methods of anti-static performance of products 2 Rermanent antistaticifabric

— Use static conductive or static dissipative materials = REMyElinpedEEn ciadcEbeking

o - . Reduce electrostatic generated by friction
— Reduce the insulativity on the surface of polymer materials

betweeen personnel and clothing ! / Vs
+ Use hydrophilic anstatic agent to treat the material surface or material itself (humidity dependent type) + Actas a pathway or supplement of personnel | 'S [ |
« Fill or coat the material with an type) grounding N £
+ Use intrinsic ion material to if ti insulating ic materials — A wide range of application areas 1R
type) C | \
— Principle and structure & I\
N
« Inserton weaving of antistatic fiber Yy i |
A |

Integrated flexible wrist strap grounding poit

point on clothing

( HI-CLEAN The performance of anti-electrostatic ( HI-CLEAN The performance of anti-electrostatic
fEEBRRNEA L products in different humidity conditions fEEBRENEA R products in different humidity conditions

Hi-Clean Static Test Technology Center Hi-Clean Static Test Technology Center
— —

. Performance of i ion voltage of ti-static fabric under different humidity . Performance of surface resistivity of permanent anti-static fabric under different humidity

m Testing method: GB/T 24249
esting method: e Testing environment

Testing environment Surface resistivity (Q/[1) Blue c?.lrve: 23°C. 50%RH
Voltage of electrification by friction (V) Blue curve: 23°C, 50%RH 1Xx10° Red curve: 23°C, 12%RH

Red curve: 23°C, 12%RH

P

4000

/
i /,-

i
5X108 / /
- \\ 7]
. e 1/
1000 \/ \_\. //
1X108 B //
0 I I I I I I L 1X107 ' J \ ; J :
Sample 01 02 03 04 05 06 07 08 09 10 Sample 01 02 03 04 05 06 07 08

e HI-CLEAN The performance of anti-electrostatic e HI-CLEAN The performance of anti-electrostatic
EEBR RN A L products in different humidity conditions fEEBRENEA R products in different humidity conditions

Hi-Clean Static Test Technology Center Hi-Clean Static Test Technology Center
e e

+  Performance of electrostatic charge decay time of film-like materials under different humidity +  Anti-static bag
— Mainly used for protection of ESDS components on the
l Testing method: MIL-STD-3010B, MIL-PRF-81705D Unit: sec (decay to 10% of starting voltage) Y P! P
move
Testing environment 23°C/50%RH 23°C/12%RH o fem ficationand e
Starting voltage I +5k -5kV. } +5kV -5kV. o i ificati et sl i
Anti-static TC fabric 0.19 0.20 7.99 7.26 shielding outside EPA
T 2 7 q :
Ordifary polyester Bbrc ‘ 020 e | Unable to add t;: ;I:\:greequlred starting Necessary factors in complete ESD protection system
— Classification
Nylon taffeta (auxiliary) 0.03 0.01 0.48 0.41
* By structures
Anti-static Polo shirt (strip) | Uit 001 I 00d g0l ~ Single-layer, double-layer, mul-layer and bubble mat fim
Anti-static fdu:r_nund knitted 0.03 0.01 0.03 0.01 + By materials
BRI — PE bag, aluminum foil bag, mesh bag
Salmp Anti-static Polo shirt (checked) I 0.03 0.01 [ 0.03 0.02 « By mechanism of action
e
spec. | 5mm checked conductive silk 0.03 <0.01 0.02 0.01 = Suuface coated with hyckophilc material
T — Intrinsic conduction material
Shielding film | 0.03 0.01 | 0.04 0.02
Three-layer moisture-proof . e o -
membrane
Four-layer moisture-proof 00 ot o e
membrane
Nonwoven fabric 1# (thin) 298 288 50.66 68.77
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‘ HI-CLEAN The performance of anti-electrostatic ‘ HI-CLEAN The performance of anti-electrostatic
EEBR RN A L products in different humidity conditions EEBR RN A L products in different humidity conditions

Hi-Clean Static Test Technology Center Hi-Clean Static Test Technology Center
e e

Performance of surface resistivity of all kinds of packaging materials under different humidity «  Anti-static shoes and people/shoes/ground
system
— The important way and supplement of personnel
Testing method: ANSI/ESD STM11.1, ANSI/ESD STM11.2 Unit: Q grounding
— Diverse types

— Change in ANSI/ESD S$20.20

Surface resistance Volume resistivity

Sample spec.
23°C/50%RH 23°C/12%RH 23°C/50%RH 23°C/12%RH

Anti-static anti-rust n
; 3.0X10° 2.0X10° 1.5X 108 2.9X 1010 Flooring / Footwear ANSI/ESD 7
metertl System — Method 1 STMO7.1 <35x10"chms
Permanent anti-static IC
e e 4.8X10° 3.7x10° = ey ANSIESD
Common antistatic o o " A Flooring / Footwear <10° ohms
e 46X 10 1.7X10 1.1X10 2.7X10 System — Method 2 :Jggsl)
Jstati both required
e e 3.6X10° 1.4X 101 5.9% 1010 {both reqired) STM97.2 <100 volts
common SSEHCFE | 13X 1010 2.2X 101 9.2 X100 1.4X 1012
Permanent antistatic PE
bag 7.2 X108 3.7X10° 3.2X 101 3.1X10%2

(single-side anti-static)

‘ |'!J"CLEAN The performance of anti-electrostatic ‘ |'L|"CLEAN Possible electrostatic problems due to
EmBRRABEA G products in different humidity conditions el Bl humidity factors

Hi-Clean Static Test Technology Center Hi-Clean Static Test Technology Center
e —

Performance of anti-static shoes under different humidity «  Ambient humidity of different regions may change the anti-static properties of products
- Case introduction
Testing method: ANSI/ESD STM9.1 Unit:Q ‘ Event iption: A ics company an ESDS device, and uses the proven
. > > . 2 domestic anti-static foam to package it for protection, and sends to the user located in Northern
PVC sole anti-static  PU sole anti-static ~ Grey conductive ; o )
Sample spec. Europe. The customer receives the product and finds out that the ESD failure is very serious
shoes shoes shoes ) ) ) ity
+ Measuring result: through testing, the foam's resistance at 50%RH humidity is 20G Q, and 500G Q at
23°C 50%RH 4.1X107 1.2X107 7.8X10° 12%RH humidity.
23°C 12%RH 1.2 X108 7.3X107 2.4X 108 + Cause analysis: When the packaging material is used in wet weather in Shenzhen, the surface
resistance is <1011 Q, which complies with the relevant requirements. After sent to the Northern

+  Performance of people/shoes/ground system under different humidit
¢ Y Z Europe where the humidity is low, the surface resistance increases significantly, and exceeds the limit

at 12% RH. Therefore it can not provide effective protection for the product.

‘ Testing method: ANSI/ESD STM97.1, ANSI/ESD STM97.2
Sample Combination 1 Combination 2 Combination 3 Combination 4

Resista = Voltage Resista Voltage Resista | Voltage Resista @ Voltage

e nce Q \ nce Q v nce Q Vv nce Q \

23°C | 49%10 » 5.9X10 » 9.6X10 - 1.6X10 -
e 2 -14~69 Z 295 2 -11~45 z -2~84

1§;§H 49%10 | jgvqqy TAX10 | 3iegy 52X10 3peizy | 69X10 geqpy

‘ HI-CLEAN Possible electrostatic problems due to
AR AR R humidity factors

Hi-Clean Static Test Technology Center
e

{EEBER MR AR B

Hi-Clean Static Test Technology Center

( HI-CLEAN
» Humidity environment of different seasons may change the anti-static
properties of products

» Summary and discussion - respond to the influence of
environmental humidity on the anti-static performance

— The problem of anti-static workbench resitance changing with the seaso

« Humidity work surface has signi i in different seasc —

— The problem of failure to pass through the anti-static access in dry seas( o T
* Dry season causes change of body skin, clothing and shoes " — Ambient humidity have a significant impact on product's antistatic performance
= — Humidity-dependent electrostatic protection may have some electrostatic risks

— Intrinsically conductive material is relatively weakly dependent on humidity
— During anti-static performance test, consider the low humidity conditions
— lonization system has assisted anti-static effect

€SD "&N LINE Antistaticonine aQ 282987584
W e 8 E &

Technical support hotline : ~ 400-820-8910
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Significance of Intrinsic Electrostatic Dissipative Material
Application in Packing Materials for Integrated Circuit
Package

SSC-Pak
Sanchuang

2014-09-13 Packaging

Materials

Surface resistivity: Q/[]

o 103 10° 109 10"---10" and
above

¢ Class: < Electrostatic conductive materials— ¢—------------- -electrostatic

20

assification of Anti-static

dissipative materials -----—<«insulating materials—

Traditional implementation model: carbon base
Antistatic agent
Defects of traditional way: not applicable to ESD CDM, requiring
ambient humidity and impermanent

Discharge mode, precipitation of carbon powder, no effect
under vacuum condition, influences on the devices, precipitation on the
surface and pollution. Promotion method in the text: Intrinsic Electrostatic
Dissipative Material

SSC-Pak Sanchuang
14-9-13

Packaging 2
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Significance of Intrinsic Electrostatic Dissipative Material Application in
Packing Materials for Integrated Circuit Package

—€onstitution Mechanism and Characteristics of
Intrinsic Electrostatic Dissipative Packing Materials

© Anti-static Mechanism

We all know that most plastics and polymers are insulators in essence
and only a minority of polymers are conductive or ion conductive,
which are divided into:

A) Intrinsically Conducting Polymers (ICPs), such as polyaniline,
polypyrroline, polythiophene and so on. This kind of materials
usually demonstrate thermosetting property, low viscosity and
printing ink, which are often used in coating process.

B) Inherently Dissipative Polymers (IDPs), such as polyether
blockpolymers and polyether based polyurethanes, which are ion
conductive. They are a kind of permanent electrostatic dissipative
materials with special polyether chain segments synthesized on the
basis of polyamide

SSC-Pak Sanchuang
2014-9-13 Packaging 3

—€onstitution Mechanism and Characteristics of
Intrinsic Electrostatic Dissipative Packing Materials

© Anti—static characteristics

1. IDPs are thermoplastic, which can be processed with PA, ABS,
ABS/PC, HIPS, PVC, PET, PE, PP and various plastic materials,
covering nearly all plastic types and processing techniques
used for manufacturing.

2. The antistatic property of intrinsic electrostatic dissipative
materials is independent of temperature and humidity; there
is no precipitation, exudation and pollution; they are
compatible with cleaning room and independent of
operating conditions and methods; and the color can be
added as required.

SSC-Pak Sanchuang
Packaging
2014-9-13 .

-

Table I: Intrinsic Electrostatic Dissipative Materials VS Antistatic Agents

Antistatic function timeliness Permanency W|t T,ﬁ 3"&“ #,%% Zini (el aiEsie

Dependency on the operating
environment when the |Total independence
products work

Dependent and ineffective under low
humidity environment

i i They won't work immediately and the
Antistatic function Tiley (i |mmed|atelly ey e ang;tanc function will take effect after
responsiveness production and won't influence molsture absorption for a period of

normal production process.

Influences on article

appearance / surface The product surface is clean The product surface is viscous.

Influences on product|No influences on the product

printability printability The product printability is limited

Pollute packed products No influences on packed products (Gererts el CEmegR {9 et

SSC.Pak L°.-?Eﬂf.=ng
2014-9-13 Packaging 5

Table II: Intrinsic Electrostatic Dissipative Materials VS Carbon Black
and Other Fillers

antistatic function is Apply to all active and passive i
M aehites 2 Not apply to CDM devices.
Uniformity of antistatic effect Uniform Nonuniform
Influences on product = The loosening of carbon molecules
appearance Wiz B SR 6 C will lead to pollution
Stainability The product is colorable The product can only be black.

It WI|| pollute packed produc!s and
? é)o carbon molecules
mage dewces in the package.
SSC-Pak Sanchuang
Packaging
2014-9-13 .

Pollute packed products Not pollute packed products

Protection

Main Product Forms of Packing Materials for
Integrated Circuit Package

B 5

Tape & Reel Die Trays

JEDEC and Custom
IC Shipping Trays

Shipping Tubes

SSC-Pak Sanchuang
2014-9-13 Packaging 7

~ Basic Requirements of Main Product Forms of Serles Packmg
Materials for Integrated Circuit Package in Terms of Electrostatic
Protection

I. Regulations on antistatic packlng materlals in relevant standards
As far, lpagklnﬁl 3 |a|s ar? ncer? ode of CDM devices is the main
nsu%e ation rode for the ?E%rg% O gi?z%ectro tatjc sensltl}/e devices.
erefore, the regul ahons in 1340 and stan ar s are as follows:
IEC 61340-5-1

for all packaging materials with intimate
contact to ESDS, powered and non-powered components (SR 1E5 to 1E11 ohms)

For product qualification, the environmental conditions for testing must be
(IEC 61340-2-3, testing methods)

Packaging, when required, shall be defined for all material movement within protected areas,
between protected areas, between job sites, field service operations and to the customer
according to the ESD

SSC-Pak Sanchuang
2014-9-13 Packaging 8
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Significance of Intrinsic Electrostatic Dissipative Material Application in
Packing Materials for Integrated Circuit Package

T e L e .
ic Requirements of Main Product Forms of Series
Packing Materials for Integrated Circuit Package in
Terms of Electrostatic Protection

ANSI S20.20 (2007)
ANSI S541 (2003) for packaging materials

-

« Packaging used within an EPA (that
of ANSI/ESD $20.20) shall be:

+ 1. Low charge generation.
2. Dissipative or conductive materials for intimate contact.

* Items sensitive to <100 Volts Human Body Model may need
additional protection depending on application and program plan
requirements.

with intimate contact to ESDS, powered and
non-powered components (SR 1E4 to 1E11 ohms)
SSC-Pak Sanchuang
Packaging
2014-9-13

Technical Requirements of Packing Materials
for IC Package

Vacuum pumping and fow.
humidity <I0%RH

Ictbe Tow humidity <10%RH Yes

Vacuum pumping and fow.
Damp-proof bag. humidity of inner surface  No
<10%RH

Only intrinsic electrostatic
disspative materials can
be used

Shielding bag and others.

nnnnnnnnnnn  vacuum
Sicon wafer box pumping and low humidity  Yes
<10%RH

—‘ B3.indd 155
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ZFIEC TC101 (F&H)

IEC (International Electrotechnical Commission:[E
FRAFRIOE1904FE U ML R B FHIEPR
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EO
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hEdrMEREEEREM, ATLLE19954F 102
ITREMI S W E#E NI BIFT RS,

ﬁ B4.indd 156

[F L &I

B AR B TIEARROER FEEN 8 T 8T
(EFHERHEMNRZREHENETERE, EERY 5
EEFEFF A BHIEEF MRS TER)

W ARBIEE P hn AE R LUEC  61340-5-1R LR
{ENFEANERL, 10E+5QEEREH,

HEAIREN MR K EHZERIMA, ERIAERELL
TFE, Bl it Bt Fh I 2t 2R o N ER AR

B ABIR 1L 17 Fbn A F 3EE fE HRRAE, T2 M
BREF XA 2 E 5| BRI AT E,

ikEdaeN: O b
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USA(1965~)iRHEECF HhEsAREEE
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Antistatic Work Clothes and Antistatic Standards

IEC 61340-5-1
EEE: R N R U rwapr

5. Point to point resistance, EN 61340-5-1 6. Discharging time from point to point

Photo IEC 61340—5— 1% & A03R m BRI 5%

IEC 61340-5-1
T /R AR &4 AL BRI A 3

IEC 61340—5—1#l % BIAR%E B 3= i Ho [E X

T % E SD A5 i 2T 4 py 7y g T
B F L TAERR (ESDX MR 4 BR) FI3N4& (TC-
101 10E+12Q LA'F — ERSEZERI10E+5 Q) KX B,

ShakespeareZ) ({3 F JE /7.6 B HA 22 RE [t 5 HE 0
R B 20dr-1f) 2 F . M5 EKB-SEIREN 9R1
(3RS H R 8 SRS #920dr-3f %),

ESDEIX N S HL 4 4

: N7
Shakespeare(JRBASF) g @ KC-782R

9R1 (KB-SEIREN)

SRKERENMFREERN |oRSmT

X FFAME

(FFTRI D ER -7 8R) x SEEEIAR

BARKEREY

(FRFTEIS AR 7R

Charged body Charged body
(s B ok e ) Cs +++ ++ %)

F

e
(a)

B 1. HEEREORE A 7 =X 4
RIIS-RR-18-5 (1970)

™ R EE A

P fm R : 250mm X 350mm

IR RE20+£5°C, JBEA% T

JIS-L-1094[ = #£#0

Pd: U EHIE
6] I~

B e e
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Antistatic Work Clothes and Antistatic Standards

X By % AL AR (V9 AR) B i & B

214k

BT B L i AR B AR RN 28 )
HFRo

Antistatic Work Clothes and
Antistatic Standards (JIS)

2014.10.14
KURARAY Fiber Material Planning & Development
Dept. Consultant 2 HiE

Japanese Standard for Electrostatic-free Work Clothes (JIS

Standardization)

After 1960, multiple accidents were caused maybe by static electricity with
chemical fiber work clothes. Later, people found that cotton work clothes do
not generate static electricity, but excluding in low—humidity state.

1970~ SWS advocated safe work flow

1978, the Ministry of Labor issued guide to electrostatic safety (antistatic
work clothes performance requirements, etc)

1980~1983 JIS standardization of hot-line test method (JIS-L1094), and
JIS standardization of antistatic work clothes (JIS-T8118)

In Jan.1995, rules for labor safety and health was promulgated; in April 1996,
antistatic standard became compulsory

B4.indd 158

;[_,\é:mb [ kuraray]
X FHERH TERRMZ 2T, AT NMES
:FEBBEﬁE’JBAEBJZ/I\ﬁJE~ EERWHEEREX
HITEEZIEAN,
- X THRJISEMHTHABERE. Fil2xTIERMRT,
MEBHAREEER, ZEEX R ENERENEE
TR/ALANEE,

"HHEE—MBESZHIEFMIR, A TRHREEE
REBIIALE, MAIALE, IR 8 2 LA R il
WA R B ILR, WA ENRAMIEEER,

F L &I

Japan explored evaluation on static electricity with work clothes long
ago.

(Taking ESD safety as main topic, to develop antistatic safe work
clothes jointly with the Ministry of Labor)

Standard for electrostatic evaluation on clean clothes is based on IEC
61340-5-1 resistance determination and decided by TOE+5 Q value.

The biggest reason for importance to resistance is it can be determined
everywhere by anyone, so the issue of charge with clean clothes is
gradually understood by people.

Japanese standards for electrostatic protection do not consider resistance value but
electric charge volume extended from static electricity removal view.

Transition of Antistatic History
Stage 1 (1969~) Using finishing antistatic process to make

USA(1965~) ECF carpet antistatic standard
Stage 2 (1973~) Following injection ECF to make antistatic

Stage 3 (1975~) Development of composite conductive fiber; conductive fiber
made &

Stage4(1980~ ) Antistatic function of conductive fiber was recognized and JIS
standard was formulated subsequently (1983)

Stage5(1995~ )

In Jan.1995, rule for labor safety and health was promulgated:;
in April 1996, antistatic standard became compulsory

was specified in IEC
TC101(Electrostatic) Standard in Oct. 1995

2014/10/10

18:03:43
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| kurarayi
AboutlEC TC atic Electricity)

IEC (International Electrotechnical Commission: International Electronics
Conference)was proposed in the international electronics conference held
in 22k JLA Rin 1904 and established in Geneva in1906.

The purpose is for standardization of electronics and electronic
technology, exchanges among countries and formulation of international
rules.

History of TC101development started from SC15D (Static Electricity)
under TC15 (Insulating Materials). But the theme deviated from
antistatic requirements. So it was defined as an independent new topic in
the Durban Conference held in Oct. 1995.

Reference for Evaluation of Different Countries | kuraray]
-|[EC 6130-5-1

»BS-EN-1149-1,2 (Europe)

= DIN-54345-6 ( )

= AATCC 76 (US)

Clean clothes static electricity judgment method and reference based on
preventing ESD generated by conductor determine the base value.as 1
OE+12Q according to IEC 61340-5-1 electrostatic testing method,
but Europe and US take 10E+5Q as mainstream value.

The reason for resistance value as a standard is that “it can be.
determined everywhere by anyone”, so the issue of static electricity
with clean clothes is gradually understood by people.

IEC 61340-5-1

Shell Resistance Testing Method

5. Point to point resistance, EN 61340-5-1 6. Discharging time from point to point

Photo IEC 61340—5—1 specified shell surface resistance
testing method

IEC 61340-5-1

Work Clothes Resistance Testing Method

Photo IEC 61340—5—1 specified clothes s

resistance testing method

Current Situations of Corresponding ESD Conductive Fiber _

Specification of work clothes for electronic industry (ESD-
corresponding clean clothes) (Under TC-101 10E+12Q — Europe and
US require 10E+5Q).

SHAKESPEARE yarn (20dr—1f made of Nylon 6 single fiber stuck with
conductive grain) was the mainstream, later it was KB-SEIREN 9R1
(Compounding conductive grain into strip 20dr-3f, etc).

ESD corresponding condgmr—
4 \'
@ SHAKESPEARE @ @
(Predecessor of BASF) $
9R1 (KB—SEIREN)

Making conductive layer exposed to surface is a big shortcomi
the layer is liable to be acid—corroded

Japanese Electrostatic Protection Standard (JIS)and Electrostatic Evaluation Method

*JIS T-8118, JIS L-1094

*Mesh fabric : electric charge volume from friction
*Work clothes: tumble test method

Antistatic treatment method

USinU Hydrophilic poly
= poor surface

(Charge scatteri X High humidity

antistatic A Finishing
rocess influence
Oburability

B. ]\/Il\lng - s . - X High humidity influence

X Poor evenness

- 189 -
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FEREBEAR(OOFHRE

Charged body Charged body
(T, s W ) Cs + v+ ++ %)

F

N

(a)
B 1. BHEHREOREA =X A
RIIS-RR-18-5 (1970)

Clothes Electric Charge Volume Determination Method

Determination environment: temperature:
20=5°C, humidity: under 40%

JIS-L-1094 Standard

Pd: R EHIE

b

/ Lt

Electric Charge Density determination Vethod
Sample size: 250mm X 350mm  Friction cloth: acrylic and

Friction: 5 times  Unit: p

The Conductive Fiber Most Suitable for
Antistatic Clothes (Clean Clothes)

Crack and dust from acidification are hard to be
removed.

Summary [ kurarayl

* In view of antistatic work clothes' safety management, we think it is right that management
through electric charge volume rather than resistance value for removing static electricity.

* For JIS—specified electric charge volume, particularly difference from different
work clothes sizes and dimensions, consideration of the above—mentioned. is

especially important.

* Static electricity is a phenomena easy to have difference. In order to get stable testing
results, preparation of testing environment and testing instruments and operators' intimate
knowledge of electrostatic phenomena and testing method are also very important.

B4.indd 160
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South Korea electrostatic standards and industry situation
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www.esd.or.kr

KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

IASSOCATIO! S TECHNICAL DOCUMENTS|
UPS TECHNICAL DOCUME

36th EOS/ESD Symposium

 KOREA CHAPTER
[EOS/ESD Symp tory Issues

" Oct 2831, 2014

Lake Tahoe, CA, May 4-6, 2015

[EOS/ESD Symposium in Korea
COEX. Seoul, June 29 - July 3, 2015 News Letter

ESD Industry Network!
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HESR
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BRza 2012 X Hhde Sit-&
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e
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A
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P ssociaTion

HESR

HHEREREHES R
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South Korea electrostatic standards and industry situation

HHEREREHES R £\ HHEREREHES R

2014 Xk Sl ’ 2014 RSl
ESD A, BFHAELE ESDHi77 & RSt

HEBBEISHES= KOREA CHAPTER OF

ELECTROSTATIC DISCHARGE ASSOCIATION

Korea Chapter

HE. E. SEAHAESD
B

Silicon Valley North East
EOS/ESD Society Chapter

phicin R A A o e
ESD [

G TGRS I AR R PR AT M Ao v
FITE L) Korea Chapter

- - = . has founded in Sep 2011 as Local Chapter of ESD Association with small number

%FPD ESDA {7 HL3# R A RS AR FE HOBF 52 > oo e ,

of peoples and growing 161 official members. Hosting annual local events and
. running Regional Tutorial Programs of ESD Association.

BMNBE—EEN! gned g

A KOREA CHAPTER OF A KOREA CHAPTER OF

ELECTROSTATIC DISCHARGE ASSOCIATION ELECTROSTATIC DISCHARGE ASSOCIATION

www.esd.or.kr Korea Chapter
A 7 i T Application Working Groups

KOREA CHAPTER OF

ELECTROSTATIC DISCHARGE ASSOCIATION Adopt Industry Leading cireut for Each Industry Applications

e ; International ESD Standards Design & and their Issues
FA Group

Korea Chapter

Automotives
Application

36th EOS/ESD Symposium

Training & ExecUtive Benchmarking
Committee

« KOREA CHAPTER Communications from early study

EOS/ESD ies

o ; sem

Electronic

Assembly Back-End

Lake Tahon, o, May 4-6,3015 Assembly

[EOS/ESD Symposium in Korea
COEX, Seol, Jun 20-Jly 3, 01 B
.- - Fab & .
Certification Assembly Leading FPD Industry

Program ESD controls

ESD Industry Network!
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South Korea electrostatic standards and industry situation

A

ASSOCIATION ¥

Korea Chapter

KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

2012 SEMICON KOREA

A KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION
2012 Regional Tutorial Program
Essentials for ESD Programs

O UG T8

P associaTion

Korea Chapter

- Wi 4 Tl ™
RS BT el
é A i

L

A

ASSOCIATION ¥

Korea Chapter

KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

2013 Regional Tutorial Program
Local ESD Workshop

72013 ESD 3
s

201341 78 23R(4) ~ 78 24%(S) / HEE TAA pmpane A

A KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

2014 Regional Tutorial Program
ESD Basics, Ionization and Cleanroom

P associaTion

Korea Chapter

ASSOCIATION ¥

Korea Chapter

KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

2014 Regional Tutorial Program
Local ESD Workshop

A KOREA CHAPTER OF
ELECTROSTATIC DISCHARGE ASSOCIATION

P 2ssociaTion

Korea Chapter

NEW AGENDA
for Korea, China, Taiwan and Japan
ESD organizations

Flat Panel Display
ESD Issues

No Industry Standards for Panel Stress Testing Model
No Factory Control Control Guideline
Very Low Study of FPD ESD Damage Mechanism

We need work together!
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Questions in the Use of Inspection Standards for Antistatic Work Areas ——
Experience from Using IEC61340-5-1 and ANSI/ESD S20.20

f

1.1 %%%IWE (EPA) Eﬁ%%%#*&ﬁi%ﬁﬁ

A & L £ B g 1r A A 12 %ﬁi%fﬁ%ﬂ%?ﬁ%‘%%lﬂil: (EPA) EERIMEES:

l\\\

A 5 HOEK E EHRGJBIZ 105-1998 (TP RBidHm
.\é*-ﬂb 67 JU ™19 H— Z/BIEC61340-5-1 I — BULREN AR R A ZA0MITR
: om - FVANSVESD $20.2068)/ 1tk 2 UV, RIS 10Viem, 2T 1V nm.
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2.1 Antistatic Earthing System of ANSI/ESD $20.20

ANSI/ESD $20.20 Table 1: Earthing and Equipotential Bonding Requirements

1.1 Important role of EPA in electrostatic protéction Y

ical requirements. Implementation ] Testing methiod Compulsory limitation
1.2 Significance of antistatic management system in EPA construction :‘.",':;'?.."';Z'ﬁ,..,..cmi e i o
X 4 & ¥ % 2 Earthing / equipotential e i <25 ohm to ipment earthing

The data comes from International GJB/Z 105-1998 Electrostatic | bondngsyen e i ondutor,
Dischargeé Control Manual for Protection of Electronic Products. The :::57:""""P””‘ ANSUESD S6.1 <10x10%hm
insulation strength of silicon dioxide shall be:107V/cm and the breakdown
field strength is 1X107V/cm, equivalent to 1V/inm. i iaeximuen ematanc hotwest any leciivergic inchangetevical o anc coneion o8 e ol

: ESD }' HR 2.2 Description: of Antistatic Earthing System in IEC 61340-5- 1
3 b o %

1.3 Requirements on EPA in &*§* TEC 61340-5-1 Table 1 Earthing / Equi sl Bonding

IEC 61340-5-1 and ANSI/ESD
$20.20

=
2

of
ESD control scheme 2 Z Eariking Testing method:/ standard Required limit
nical requirements method i
Pe m-..
Protective State Electric Power System State power specification limit
@5 Earthing / equipotential earthing Standards
AR bonding system ; G sy
it Functional State Electric Powér System Stale power specification limit
Warking earthing Standards

See:the limit of each ESD control
- &

Earthing /
equipotential
""" | ‘bonding system  §.1~8.5

TR
bonding process in Table 2 and 3 item in Table 2 and 3

iy When the functional earthing and protection earthing are required simultaneously in Figure 1, bbth of them shall be
Lo cannected taoether

2.3 Differences in use | L 2.4 Common Points between IEC 61340-5-1 and ANSI/ESD $20.20

2.3.1 The testing basis ‘of ANSI/ESD
$20.20 is ANSI/ESD S6:1 i

. i 2.4.1 |IEC 61340-5-1: 2007 Electrostatic Protectimfa for Electric:i Devices - Basic
B ey [ Requirements ! I
(o} ©

2.3.2 The testing basis iof IEC61340-5-

1is the State Electric Power System ©
Standards i Equf “"W..":;"S','., @ cable
. : BB S B sommon polat grdBWd s i @ ;

1. Article 3.9.2 of GB50169-2006 Code 4ESD mat 1 - -

for Construction and Acceptance of CPARABEE earting or prtacive sating (1 fnctional i | s usration:

Grounding Connection Electric ! :;n:l”ﬂdoplm, it shall be connected to the protective i  nmaane Wrist strap and cable
Equipment Installation Engineering: 5 bar) i e ) ! il SESD ey oo Plntaround
the earthing resistance R<4Q when sﬁ?#&ﬂ LG DR IEC 61340-51 Figure 1 EPA 5.ESD floor

there is no design requirements. Figure 8 Resistance Measurement Earthing Schematic Diagram - IEC 61340-5-1 Figure 2 Schematic Diagram

with Reference Earthing Poin

of Common Point Ground of Ed

ipotential Bt
2.4:2’ANSI/ESD 'S20.20 8.1 Earthing / Equipotential Bonding System:

i onding System
2. The testing method "three-pole measurement method" (the distance between equipotential bonding system shall be applied to ensure ESDS, personnel and all other

two poles and earth poles is 20m and 40m respectively or as stipulated by the electrical conductors (such as mobile devices) are at the same electric potential. |
L instrument) in GB/T 16895.23-2012 Low-voltage Electrical Installations - Part 6: L § i

Verification. Move the auxiliary testing pole, read the numerical values for three
times and have the arithmetic mean value as the measurement results.‘f

3.1 Basic factors of resistance index detection
s RS ) i e [Conclusion] (I) The infl of the el d ly difference of the two standard
3.1.1 Electrode y ;S‘st oo Y i Awo) systems in Table 1 is very small and IEC standard only has the supplementation in terms of
2 i other soft g ) , the i of the weight in the two standard
Siandarc IEC ANST systems on the measurement shall not not taken into account.
Ttem o e o K
Parameter and idex Standard code Parameter and index i Standard code [C (Il) Generally the two have strict requirements on the
pressure which illustrates the importance of the pres'~ure in the test. @ Use 2.5kg or 5 Ib
(DPoint to point.__| Cylindrical electrods weight: | IEC61340-2-3 | Cylindrical electrode weight: i { [ ANSI/ESD S4.1 i 5 de to replace manual so.as.to-unify.the @ Use 12.5kg
resistance, 5 i TEC61340-4-1 2.2740.06kg (5 1b£2 oz); ANSI/ESD ST. 1 ¥ > 4
system resistance tal i diameter §63. 5:-0. 25mm (2. 501 inches) ESD TR53-01-06 or 25 Ib elect rode for human body pressure. The standards don't use human body weight as thi
ltttirx s 10V tal plate, test: 1 1 i il infli i il T
electrode R 3 iy, speplalio sy Heionad i gre.ssure Lle ‘e, which ill that the of weight e on contact can
i ! e ignored. !
@Surface joncentric electrode iweight: 1EC61340-2-3 Concentri¢ electrode weight: ANSI/ESD STMLL. 11
resistance, . 540. 25kg; interiod column i 2.27+0.06kg(5 1b+2 oz); interior colum ANSI/ESD STM1L. 12 £ - .
voluse resistance | electrode dismeter $30.5:t1sm electrode;dianeter 30. 18:£0. 6k (1.2£0.025 3.1.2 Influences of testmg time
inner diameter of quter ring inches) ,:inner diameter of outer ring
electrode lectrode ¢57 lmm; 40V on ] electrode: ¢57. 1520. 64mm (2. 25+0. 025 inches H
jetal plate, testing 4 : 10V o metal plate, testifg resistance H e | = i i n g & R i
eiitsics Intoesiiia i between t¥o electrodes <IKQ GJB2605-1996 Specifications for Hot Sealing, Flexible, Ant Barrier Materials
e INED) ! : stipulate that the time for initial voltage +5000v decaying to +50V shall not be
TR R A e R AL S LT i greater than 2 seconds. C instrument = 20pF and electrostatically leakage resistance:
LTS Wiose dTaecer i =27 { i
SSm)? the :,;:: jart is i RAfHa4, KF1X10E13Q The upper part is H R20pF =2.17°X"10E10Q i i
do up of steel bal} cloth composed of # steel ball cloth bags and 5 sl fizi:an
et e Ly | fipe| Sl e S @ If the capacitance:C of human bodies is 200pF, the charging |nter\gal of
he lower part is codposed of i up of stainless steel plates, iwhich shall 2 1
i tainless steel platés, with have groudin insulation, grgater than : " R200pF (2.17X10E10Q) shall be 20 seconds.
h insulating boards underneath. H IX10E134. E i
hoe electrode syst H @ If the it; C of the ground is 2000 pF, Rg-1 X10E9Q, 90% testlng
o o |oAesistence<B0QQ. i. . . .} . ai e fee i oo e e e e s . 5 : \tac ..'._....I 100/10) =2.30 shall be g teed 3nd T ch =
electrodes ). 010. 25kg is used for other 1EC61340-4-1 vo age ‘pre(ns‘on) [ ( ) Tk shal e uaran ee 9 n c! ar ng
oft grounds CIn(Uo/Uc (t) ) =4.6s.
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[Conclusion] (lll) the measurément less than 20 seconds in @ will definitely produces influences, when the [Concll_xsion] (IV) The _n_ot ble ground b en the two sta is the requi
testing voltage (equivalence is added on the capacitance) is not high enough, the corresponding current on which is the important factor mfluencmg resistance index testing
value will be definitely small and then the readings will be lower than actual value. In the ground test in @, results. The testing results under i and low humi i and under
the measurement less than 4.6 seconds will also produce more than 10% error, which will judge humidity conditions can differ in one order of i , the per 2 test of
nonconforming products to be conforming. i the same materlals under. low - and d i i ition (two
3.1.3 Testing itions and i idif i can the i of idity on: resi per
Table 2 Comparison on Testing Voltagé and i i in Two i of the and more and preh properties.
Standard Systems i i ;
e TEC i ANST i 3.2 Relationship b 1 resistance index and electrostatic protection
tandare - - i i
o Parameter and index S‘?’gj:”’ Paraneter and index Standard code 3.2.1 Resistance indexes in antistatic system certification standard
Testing 100V£5%, (Z1X10E6Q) ; 1EC61340-2-3 100V£5% (Z1X10E69Q ) ANST/ESD STM1L. 11 ANSE/ESD
voltage | 10V+5% (<1X10E6Q) , 155 | IEC61340-4-1 10V£5%(<1X 10E6 Q) STMLL. 12 ANSI/ESD 4.1 [C ion] (V) the p! ion level of el i ion area shall be rmined
e [ECEf'q"’"a ﬁggﬁ 2;‘; = tahc::ordin_gt the level of sensitive devu:es o o nc'i‘itiltl)gs where 100Vdctahn‘t l‘r'leetd
for insukation H ESD TR53-01: e req cor shall be an e groun
materials:500V, Bmin. : resistance shall be higher than Rg<3.5X10E7Q. Static conductive materials shall be
Testing | First level : 23°C+2C | IEC61340-2-3 Low Humidity conditfon: | ANSI/ESD @ STMIL 11  ANSE/ESD used, such as Rg<<1X10E6Q, and human body static electricity is required to be <10V.
i 96+10h) ; 1 » 23°C (£1°C | STMIL 12 ANSI/ESD $4.1 H
1:23C+2%C i $4.17+3CS7.1). (béing | ANS Ry iy
< 96+10n) : | tabld Tor at Joast 46 § end 2 Relationshi
Third level: 23C+2T { not exceeding 72h) ;
SRR SRR et P i et i e L : [Conclusion] (V) Human body electrostatic curve illustrates that there is instant
: Hi t>3%15273 lt) (( bi 1c : 5 electrostatic peak within EPA, which will disappear transiently, and there is
: 5 in 2 el IR .
i SR Frp e s L potential harm. The standing time is quite important for operating ESDS. The
..... < oeo|es e oo not efocedingT2h)s < i+ - generar principle for electrostatic protection requires that the control electrostatic"
Read tho nusbpr in 15 ! Sl st als “veltage shall be smaller than -6dB of electrostaﬂc discharge sensitive voltage
i coronds addad i thﬁashnlri of FSNS (namelv 1/2 valtane) i
A comprehensive and effective ele protection 5. References
system shall be established on the basis of the total quality 0 e e
control. : !
Take ANSIESD $20.20 as an example. The standard clearly defings ESD system : 5.1 ANSI/ESD $20.20-2007 Electrostatic Discharge Control Scheme
i nt, EPA handling of sensitive device packaging, production
-and other Imi(s _personn ning and check, internal audit system establishmentand  : 4 5.2 ANSI/ESD S6.1-2005 Protective Grounding for Electrostatic
check, comm[ d other ts, which involve procl.lr:ail.n.ent, meterln_g, Discharge Sensitive Device
ning p! ts, | -
e : ESD.LF 5.3 ESD TR20.20-2000 ESD Technical Report of the Association
ANSI/ESD $20.20 ESD control Electrostatic Discharge Control Scheme - Manual

‘scheme

EsDcontrol  |ESDEMIR] 60 gyciygion

schone

o1 W\'\M“| [

s
SGESO ko ST ey 50
Coorimg 8 R sopotrol o

&) B L) '"::::: Sy |

\{ ﬁ 4 NFPA 70-2011 National Electric Code

61340-5-1.2007 Electrostatic Protection for Electric Devices -

responsiblties 4 !
With the development of nanofﬁeter technology in microelectronic industry, the C 'RMUITEMEN_S{P,
s requirements on EPA and antistatic system become higher and higher.

Electrostatic voltage 100V can't meet the requi and the electrc
+ fiischarge* sensitive voltage threshold of the chips is lower and lowei
proposes higher requirements on electrostatic protection.

2007 Electrostatic Protection for

hich
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Evaluation of Satellite
C]]nargﬁmg/@ﬁscﬂnargﬁmg Effects Amd
Related Protection Techmiques

- 2

Yuan Qingyun

- Content

p* Research Progress

Development Vision

Evaluation of Satellite Charging/Discharging
I Effects And Related Protection Techniques

—+ Introduction

Satellite charging/discharging effects, defined as the buildup and
release of electrostatic charge in and on Satellite interacting with space
plasma, high-energy electrons, solar radiation and other environment
factors when it is in orbit. It is divided into surface charging effects and
internal charging effects.

Incident electron Incident ion

W, \\ sunlight

y:
reflection ey
electric
field
Backscattered Mcnnda’y .'

:lr-.lmn Sllapcnd;d electron photoelectro
cm'\d\lcmr !
..'// nmecmc
Inlem.\ldxelam‘nc / Dielectric /
charging

Ground
structurally

Evaluation of Satellite Char

ging/Discharging
Effcets And Related Protection Technigues

—+ Introduction

SEU: Single Event Upsst

Our several satellites have been repeated failures caused by
charging /discharging effects in orbit. Therefore, it's significant to carry
out research on the evaluation method of satellite charging/discharging
effects and related protection techniques for our satellites run safely in
orbit.

Evaluation of Satellite Charging/Discharging
l Effects And Related Protection Technigues

o

- Research Progress

1. Evaluation Method

MIL-STD-1541A: Electromagnetic
Compatibility Requirements for Space

Systems
NASA-HDBK-4001: Electrical Grounding
Archi e for Ul d Sp aft

NASA-HDBK-4002A: Mitigating In-Space
Charging Effects: A Guideline

NASA TP-2361: Design Guidelines for
Assessing and Controlling Spacecraft
Charging Effects

Numerical

Simulation Simulation

Evaluation of Satellite Charg arging
Effcets And Related Protection Techniques

-171

B7.indd 171 2014/10/10 18:05:04



=\ F=ERBEHIP SIRELERTS TP
ES D S 3rd Electrostatic Protection and Standardization International Conference] ﬁlﬂ:ﬁ%

Conference Proceedings

B7 I EFRMEBMNIFNSIHFEARMRINRK
Evaluation of Satellite Charging/Discharging Effects And Related Protection Techniques

- Research Progress - Research Progress

1. Evaluation Method-Space Charged Environment Simulation

System System

Electron
accelerator

Surfuce
electron potential
tester

CEETC3 USA

Leakage
current tester

Musashi University
Japan

Space Equipments Surface Charging Space Dielectic Internal Charging

Comprehensive Experimental System Experiment System

SIRENE France SEMIRAMIS France Lanzhou institute Chinese Academy of
of physics China Sciences China

Evaluation of Satellit
. Effects And Related P

- Research Progress

1. Evaluation Method-Spacecraft Electrostatic Potential Dynamic

1. Evaluation Method-Spacecraft Electrostatic Potential Dynamic
Testing System

Testing System

Micro
contoller

i
B

ﬁﬂjj

4
T
Eam
e
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‘Spacecraft Electrostatic Poential Dynamic Testing System RBPLR L DM RES

Response Bandwidth: DC~1 kHz

Sch ic of N tact Array P ial C ion Static Tester

Evaluation of Satellitc Charging/Discharging
. Effects And Related Protection Technigues

- Research Progress

2. Protection Techniques

Buttery PCB Insulation Lsaers
layer

~f—

File optic
connector

ESD test bandwidth: 1 GHz
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.~ Research Progress .~ Research Progress

2. Protection Techniques-Passive Protection 2. Protection Techniques-Passive Protection

—— ———
- =

—_—

Top view S S

_—

Welding —t——

clectrode Welding

cleatrode T s
ITO film

g “" Antireflection ITO film =t

view a ;
5 2 S % n film bushar - +

‘Wallets Iron Core-shell Nickel-plated Carbon Fiber Antistatic Conductive Magnetic - ——— ———

Composite Particles Pairs Of Composite Materials Cover glass

Grid ITO Film Protection Methods

- Research Progress

- Research Progress

2. Protection Techniques-Passive Protection 2. Protection Techniques- Active Protection

'
e
.
H
Maximum 300nm-2000nm e
High light- light H
transmittance absorption H
scope -
~_EHE
Y

Xe Plasma Potential Control Effect
SCATHA/P78-2 Satellite

. K Fower 30 Wimaximum Operating Power 50 W 60'S)
Potential Active Control Test
raphene s Voltags 2846V De
" Xenon
5 o UpTo 10 Ma
Up To 1000 Ma
Ton Energy 10-20 Ev
Extremely < Flectron Ene: v
High clectron high thermal et —
mobility 1 5000 2/( ) and chemical ‘ Working Life 15,000 Hours.
CmoAVS, stabllicy plasma sourse shield sell work status oGrTeY 10000
weight 6.3kg(including 1.8k OF Xenon)
Tuation of Satellite €
cts And Related Protee

SHIELD s 17.8cm27.9em12.7em
pation of Satellite Ch
j ‘ Effects And Related Protection Tech, j

- Research Progress

- Research Progress

2. Protection Techniques- Active Protection 2. Protection Techniques- Active Protection

Fluoroplastics. anode
Ignition
pole
cathode

The active protective technology based on the strong electric field
changing the flight direction of the charged particles .

Solar cell

Sharp-point Afier
B conductor protected
Schematic Diagram of Pulsed Plasma Source (PPS) Four Vents PPS Prototype
Substrate
Before
protected
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o+ @' @+
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P
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The Deflection of 0.15mev Electrons
Around In The Magnetic Sheath

Evaluation of Satellite €
Effeets And Related Protecs

A Design of The Magnetic Sheath
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=. Development Vision
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1. Satellite material space environmental effects evaluation system
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The New ANSI/JEDEC/ESDA JS-002 CDM Standard

453 B B RUAR AL AR 2 £

O $EHECDMEE ML
ANSI/JEDEC/ESDA JS-002 CDM #rifE QWi H 2 e AR R [ PR SRR
Q Uiz S CDMIC{4-ANSI/JEDEC/ESDA JS-002+H
Nathaniel Peachey, fi#i1: ) B A ) 5
ESDA il 555 2 2

3M, 13440-2069
+1 315-339-6793

P S S OCIATION

CDMl

CDM #iffe st A L LR, S B Z BB A
=

X RESDHFEAEHBMEASM L 5 9% .

CDMF) B [ PEAR A g 1) Hh e B IR [ 1 () — N T S
PR R,

JEDECHIESDA CMD #51 ANSI/JEDEC/ESDA JS-002

S FEMI 20— BN Py, JEDECHIESDAR A EM1H & b UER 8 SR -
{1CDM #ifE
H /A 5] I JEDECATRHE . ZFR IR 2 5 530 “EE GG AN SO R RIT R JER 0D F S A P e 9 1 =L
{ R CHIA P FE R 1 COM AL TE AR EROIL R DI A
N . b7 JEDECHK: B A iy i Fio iX
BRI AT A B (BRI 45 A B — 1 provjiiy Ll ‘ m, = Ti‘g;zi”iﬁf’“ oy
AAEE KA T ANSI/JEDEC/ESDA JS-002 3044 ; ;
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ANSI/JEDEC/ESDA JS-002 ANSI/JEDEC/ESDA JS-002

BN BHRE AN B HE 2

Q e QUKD B S i FH ERLIACIN B 11 A A2 P 0 B AT 4 E
FIIRR 6 (TC) TS B 64T 25 B 1) 4 5 5 4%
%,

TC— Bt DA A v A0 e s 00 B AR o

ERIEET T H A 205 L
25 R 2l HHJEDEC /19

CURRENT (Amperes)

B B O oma A% s & v e

3rd Annual Conference on Electrostatic Objectives

Protection and Standardization
U Provide a summary of the CDM device test.

ANSI/JEDEC/ESDA JS-002 CDM Standard O Discuss its relevance to the robustness in assembly

processes.

Nathaniel Peachey, PhD Q Describe the important issues in the new joint CDM
ESDA Standards Business Unit Manager document ANSI/JEDEC/ESDA JS-002.

ESD ASSOCIATION A

7900 Turin Road, Building 3 l
Rome, NY 13440-2069 USA
Ph: +1315-339-6937 Fax: +1 315-339-6793 ASSOCIATION

email: info@esda.org Website: www.esda.org

The CDM Test The CDM Test

50 2 SEML-RIGID
COAXIAL CABLE

: CDM failures are typically overvoltage that damages
Hsumig ’ gate or capacitor oxides.

POWER SUPPLY

o | l — These types of ESD failures are more common in the

factory than HBM.

CDM robustness is seen as a reliable predictor of
device robustness in the factory.
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The JEDEC and ESDA CMD Standards ANSI/JEDEC/ESDA JS-002

For quite some time JEDEC and ESDA have each Guiding Principles of the New Standard:
had their own CDM Standard.

Most companies chose to use the JEDEC Standard. It
is considered to be easier to pass.

“The key combining principle employed in this joint document
is the use of current instead of voltage to define test

) conditions. While CDM voltages will still be reported, the
Several years ago an effort was started to combine underlying tester verification method uses discharge currents
the two different Standards into one. from the JEDEC calibration modules. This is the critical

The new ANSI/JEDEC/ESDA JS-002 document has feature that allows the combination of the two former methods
been released this year. into one while maintaining connection to the vast maijority of
legacy CDM threshold data.”

ANSI/JEDEC/ESDA JS-002 ANSI/JEDEC/ESDA JS-002

Summary of Changes Summary of Changes

U Hardware (test head) changes result in waveform Qualification is now done using current
adjustments measurements rather than voltage.

Test Condition (TC) is used instead of voltage for
qualification and classification of devices.

TC generally corresponds to the voltage
measurement in the previous Standard.

There has been an significant attempt to ensure
that the test results using the new standard will be
very close to the voltage results from JEDEC

CURRENT (Amperes)
B B S A e & @
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Tests Comparison between TLP and HBM/MM/CDM ESD Sensitivity

TLP X5 & B s e SRR
HBM. MM. CDMllixt b 43 #r

A
b SIC(HIH)RHE A TR A 7 g LR
EFEspEMCA T R E XA TR TR

A
EPA Js Huang ¥ A4

Jshuang@ESDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai |-

$20. 20 IE A 7 B HKHE
il i LB 77 SR P2 R
(ANSI ESD $20.20-2014)
HBM: 100V
CDM: 200V

W% HBM/MM/CDMIil
EST883A (0~=+20kV)
EST883 ESD Tester
HBM: 0~ +20kV

MM: 0~+2000V

CDM: 0 ~+2000V

A
@ﬂ!ugi‘,ﬁ Js Huang # A%k

TROSTATIC DISCHARGEISIMUEATOR
8D chinn. com

,5
- R
A
El
R
HY
¢
x
il

r’éﬁ&% —\m

BE

Jshuang@ESDEMC.com
Jshuang@ESD-china.com

R
RER)
bil
bl

EABE ARV R |35 FRERE UM

RERFSH

Mk RFE LR (RBEFIEHR

BEIESO IR R A RO HE,
EFFIFRITEESDIR A S DB

i filh 4 BB [E Vsnakbak, EEER SR

Shang)hai Lig EMC

Ooc.14, 2014

o =ZTLP
o (BRI 77k

ESDEMC  DymamicIV & Leakage Current
= ESEZ1 -

TLPHH AR A2 k=
VB A B HEET S :
$e 4 b RO A E SR ‘
i, ETESOBHE :
ESDig it A A it TR e M EeDEMe sl

Jshuang@ESDEMCc.com
Jshuang@ESD-china.com

Ooc.14, 2014

A Js Huang A% )
sl GRS Shanghai |-t}

TLP A5 &% F i R BUR EEHBM. MM,
CDMU”JﬁXTH:

&IUINA s Huang #A 4

Jshuang@EsDEMC.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai |- #§

H B M (Human Body Model)

ANSI/ESDA/JEDEC JS-001-2014 or STM5.1

EsD ES621 TLP a7SE R E it RSt

ES621 Series Dynamic IV-Curve Test System

A

EHINA s Huang 3 A%

Jshuang@ESDEMC. Ooc.14, 2014 = jJ
shuang DEMC.com oc.
Jshuang@ESD-china.com Shanghai i EMC

VF-TLP

ANSI/ESD SP5.5.2
© BB '

« LR IR ARIE100ps
(CDM<400ps)

. J:ﬂﬂﬂ‘]“fﬁﬁt%&i/“ﬂdx
Bk S8 BE R 5E 1ns%]2000ns

o Bkl R K
+0.1V steps

A

EIIINA s Huang A%

sim.

Jshuang@ESDEMCc.com
Jshuang@ESD-china.com

CDM

ANSI/ESD S5.3.1

Ooc.14, 2014

Shang)hai Lig
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Tests Comparison between TLP and HBM/MM/CDM ESD Sensitivity

TLP-HMM (Human Metal Model )

ANSI/ESD SP5. 6-2009

HMM E RS
%8V IEC HREVEFEN
30A UEMEERSR, 16A(30ns), 8A (60nA)
#—I _EFHAF1E]700~1000ps
50 Q ZHF 100 Q WE

A RESOM /it 5 HTRRR I

LS| ES613 ESD Simulator
default, matches thi 'ES613 ESD TRTLE

ideal IEC Waveform . (IEC61000-4-2 & IS0 10605)
rising and falling curl ¢ ?ﬁ A“’Ig:’igzﬂ;:;i&

ESD
AR EICIZTIRE

-02- AT AHIE
ESD TR14.0-02-13 /i it

| | System Level or AR MO IR

s ! E3 ATHRRCUSETEFHA M
IEC61000-4-2 (2008) warcKh

2
)

)
@~ 4 g Jshuang@EsDEMc.com Ooc.14, 2014 =
@ﬂ!n.uﬁ Js Huang Ak Jshuang@ESD-china.com Shanghai g EMC

TLP - CDE (mugr)

EsD

## E$E—& ™ ACE

BB MGLEE [ detieron mode
FREFRRE

discharge mode
Contact
sequence
discharge mode

Rif:
« BB S5
* PHY ESD BriFiliX5

< FRLETE X / B2 ER4RESDAE

TS o 33333333
* 4R ZRGEESDE B : S
W&

A ES6ITTAN Cable DIearae Event (GO Evarustion Sysiem

.oLJ
@ s Jshuang@EsSDEMC.com Ooc.14, 2014
gﬂ!ﬂ,uﬁ Js Huang LYNS Jshuang@ESD-china.com Shanghai g EMC

TLP I-V 5HBM/MM/CDMX Lt

L = ANSI ESD $20.20-2014:
“w HBM: 100V
\ CDM: 200V

N Time )

A —
= J
i g g Jshuang@EsDEMC.com Ooc.14, 2014
@i& Js Huang LY Jshuang@ESD-china.com Shanghai g

Tests Comparison between TLP
and HBM/MM/CDM ESD Sensitivity

Dr. Js Huang

Beijiing HIH S&T, ESD Engineer

A EsbD App. & Support Engineer
B ovrs mmmmmeen e

ESD Sensitivity(HBM/MM/CD

Applications:
ESD sensitivity is the most
important data for establish
ESD S20.20-2014 program
HBM: 100V
CDM: 200V
MM: 35V (isolated conductord

TATIC DISCHARGEISIMUCATOR

EST883 ESD Tester « Disadvantages of ESD Sensitivity tests
— Fewer data for ESD current and voltage

HBM: 0~ +20kV applied to DUT

5 — Fewer data for ESD protection design

:0~+
SR R — DUT voltage and current is not recording
CDM: 0~+2000V - 2‘0 snapback voltage, current leakage

ata

= LJ|
@ Jshuang@EsDEMc.com Ooc.14, 2014 =
ﬁﬂ!u.ué Dr.Js Huang Jshuang@ESD-china.com Shanghai, China

What is TLP

- TLP-Transmission Line Pulse, or S(Uare-wave pulse

What's Advantages TLP
|-V system
*Dynamic |-V test of DUT

*Vsnapback voltage,
+lcurrent leakage data

*Most important tools for

ESD design and analysis
4567891011 121314151617181920 21 2 23 24
Vel M1 ESDEMC !

6&% Dr.Js Huang Jshuang@EsSDEMc.com Ooc.14, 2014
2a.con

Jshuang@ESD-china.com Shanghai, China
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Tests Comparison between TLP and HBM/MM/CDM ESD Sensitivity

Test Comparison between TLP and
HBM/MM/CDM ESD Sensitivity

Jshuang@EsDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai, China

TLP sim.

ANSI/ESD STM5.5.1

H B M (Human Body Model)

ANSI/ESDA/JEDEC JS-001-2014 or STM5.1

ES621 TLP I-V test system

Esd

ES621| Series Dynamic IV-Curve Test System

EMC

Jshuang@EsDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014

A Dr.Js Huan
&L UNA 9 Shanghai, China

VF-TLP

ANSI/ESD SP5.5.2

CDM

sim.

Simulate the CDM high
speed ESD event

100ps rise time &
Programmable Rise- Time
Module

X4 (CDM)

X7 (HMM/ IEC)

Pulse Width Adjustable
Range

1ns~2000ns

Pulse Voltage Control
+0.1V steps

A

€&/ IINA Dr.Js Huang

Jshuang@EsDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai, China

TLP-HMM (Human Metal Model )

ANSI/ESD SP5. 6-2009

HMM Specifications
Standard Models
® Up to 8kV IEC model current injection for low Ohm devices
® 30A first peak, 16 Aat 30ns, 8A at 60ns

o First peak rise-time 700 to 1000 ps
o Option of 50 Ohm or 100 Ohm test setups|

5 RESOT I/ 5 HTIRR I T

ey ES613 ESD Simulator
default, matches thi 'ES613 ESD 170

ideal IEC Wavef 2 (IEC61000-4-2 & 1S010605)
ettt @ - - ARTHEG R
ESD

rising and falling cur] i
-

) ZDIRE
AW E B
- GEBEGREYRE

FTHEERCHSEFI L F AR
BT RE AT B AR

ESD TR14.0-02-
System Level or

JshuaMLege’c&ﬁz

Jshuang@ESD-china.com

A3
ﬁﬂlgné Dr.Js Huang

Ooc.14, 2014
Shanghai, China

TLP-CDE (Cable Discharge Event )

First World

, TLP-CDE (Cable Discharge Event Simulator)
Commercial CDE = -

T

Simulate the Ethernet
cable discharge to any
Ethernet based network
system or device.

Single line
discharge mode
differential pair
discharge mode
Contact

sequence

discharge mode

All- through traffic [}
tests modes

*Applications:

« Ethernet Cable
Discharge Event (CDE)
and analysis
« PHY EgD protection
test and analysis
 Network switch / router
ESD robustness test
and analysis

* Automatic Test

Equipment (ATE) for
5krnet system ESD

gﬂlusué Dr.Js Huang

ES631 LAN Cable Discharge Event (COE) Evaluation System

Jshuang@EsDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai, China

Comparison between TLP and
tv

ANSI ESD §20.20-2014:

MM "TLP]
- B HBM: 100V
LR st CDM: 200V

Time (ns)

A

&/ UNA Dr.Js Huang

SD
MC

Jshuang@EsDEMc.com
Jshuang@ESD-china.com

Ooc.14, 2014
Shanghai, China
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EOS/ESD Conduction Failure Causing Control

EOS/ESDf: 55| kK KK

ESDE# AHBRE R, EREPANFTA B&HH., S
AR GIB3007 4.1 a) JBHH “ EPAWFTE &R Sk, x| ESDETF: ﬁi 7

BHER, Bk
BB Pigakg. ANRNEH . Q/QJA119 53098 | g8E, HffAEE

Iﬂlﬁ&ﬂk”
LT BB B SR R B, R I SR B AR FE BT,
LR FAERW R ERALE, Mtk BT RN TRAEE IR, *t
EEIME TR BE AT .
XL M EOS SR BTN (EMD MK -
* BT, BRI EBEIERS (FE/ R R/ IR R 5)
e &ﬁ%ﬁ, B RIBEG RN

EOSE{ SR 4

2013556, EEEMRMNL, AF-ETERTFRERERRARL S,
RIFESUBK B BRHE3GABIE R4S, =R RA K (1307 #ATH
TS
BEBEELL: KRR TTIBRN, KBS —% Pk oK Rk, BRI

BN, SHRE™ERS.
BEST : W ARSI T K& SR

= RMAMRBINT KWERES;

* BN SINT KIS 55

* MBS T EOS.

Source: i t=Fi
BBERIF - RABBRBI T, SRERASRIA 85T, S%bRkE
B L 18 EH SR 80 2 B SR P — N B3 L AR A e e I P
22 YAl L RN 3, 5N FIEOS S35 FL B SR A 2 5 S b
HBR R — B

L BT HE(EOS) &S BHE364BHL B SR 31 R A o

Fg‘—
i
§

EOSKMKA L faE

REMER: EOSEBMIRETRETHE X TESDEAKIN 7], EE L KIKNT
wrbds) , HESH RERERZIR
wROCEESK HBEN

SHAM: SESDRY—#, thaREMENSHE

PR B B,

EOS damage Source: SEM Labs

Rtk R SO EIFE 2, SR EaRE, HR
R, 2R PRIRR K

EOS Damage of CaPa citor
Source: Assurance Technology

JEE: EOST] LUK i 88 AL IR MU AR AR BL A R T, 07T DA R 2 Y K RUAR R PR
EERAIE . WL AR SR

SHEOSHIRHE 5374
* ER. UR. BE

* TH: REER. BE%. FRT
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MESDA STM13.1-2000 20mV 10 mA
MIL-STD-2000 2mvV RMS(H %1H)
IPC-TM-650 Sec.2.5.33.2 2V Peak(Iifi)
IPC-TM-650 Sec.2.5.33.2 1pA RMS
IPC-A-610-E 0.5V/03V Peak
AT B REAA R v
MR 2V RMS(H %ff)
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Question

ESD protection in order to eliminate the accumulation of static

= - 5 ) o . i O
s I h f the EPA of all th P2
: . G electricity, the requirements of the of all the equipment £S5 preasion
grounding. the

Such as the standard GJB3007 4.1 A) put forward "all metal .
establishment of

E OSIES D d t' conductor, instrument EPA Equipment, anti-static equipment, t
co n u c Ion personnel should be grounded". Q/QJA119 5.3.1 "The use of ORETRER SR

. . alternating current tools: Using AC electrostatic prevention in the syster;, to th
fal I u re caus I n co ntrol work area.Tools should be grounded". atccodr 'zg o the
g ~ When all the equipment grounding, grounding wire constitutes Sl ?_r h
loop, because the ground conductor or the earth impedance, operation, \;v Y
Zhangming 1 Any two points on the ground potential difference exists at any UL

Y point, interference of ground go through the ground loop, on
Interference all devices connected to the ground.

The noise forming EOS cause electromagnetic interference (EMI) occurs:
* electrical over stress, direct burning equipment or latent failure
(complete failure in the user's use)

* equipment failure, caused by error or malfunction
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EOS accident case

In 2013 June, a Shanghai aerospace enterprise, the production of a satellite
electronic products in the debugging process, found that the high-frequency
amplification circuit HE364B without amplification characteristics, product

failure, send factory (13) reliability analysis.
Fault location: failure detection circuit open cap, find the first grade

microwave amplifier tube failure, and with high magnification
Microscope observation, the chip surface badly burnt.
Fault analysis: preliminary judgement is

introduced by large signal input

* input into the large DC signal;

*input into the large AC signal;

*input into EOS.

Source: i+ AT

The fault verification: a method to simulate the failure, the signal at the
input end respectively, and the actual failure circuit matching the failure
mode, which uses a poor grounding, input electric iron zero with tens of
volts of repeatedly touched circuit, the introduction of EOS guide circuit to
circuit failure mode and the actual failure consistent.

Conclusion: electrical voltage (EOS) is a leading cause of HE364B
circuit failure.

=

EOS failure types and hazard

Sudden failure: a lot of interference signal energy of EOS
release (with respect to ESD long time, repeated impact of
interference), directly lead to immediate operation equipment
failure; cause direct loss of latch up effect

Parameters: as with ESD damage, also can make the
parameters of the equipment performance index change of
drift, degradation.

The hidden failure: the most serious problem is, the crisis has
been damaged, but not detected, complete failure in the
follow-up use.

EOS damage
Source: SEM Labs

Hazard: the EOS of equipment system
composed of simple components, can
also cause damage to the large scale
integrated circuit of high precision. Can
affect the capacitor and transistor.

EOS Damage of CaPa citor
Source: Assurance Technology

-
i
i
H

The cause and situation of EOS

Understorm, Storms, Nuclear bursts

* tools: electric iron, tin suctioner,

* equipment: automatic fetching device, 2 !
hand tools, smoking device;

high low temperature test box,
BPCB surface mount machine;

* the servo motor;
* switch power supply;
* Energy saving light

e, It -
Setting: the experienced PBC assembly, the debugging process equipment of electrical
stress .

welding board. level debugging. system debugging

The production site EOS value

Site operation EOS (moment) zero voltage test

Project Operation Vp—p RMS Remarks
Open (1) 121 V 43.0 Vv
2 45 v 15.9 V
Hair dryer Open (2) 5 5.9
Close (2) 42V 14.8 V Different po
grade
Open 15V 5.3V
lon Fan Function 3.5V .23V
Close 29.8 V 10.53 V
Open 110.8 V 39.16 V
High low
temperature Function 6.37 W 2.25 V
test box
(CIP710F)
Close 9.68 3.42V

Safety index EOS contact

Sensitive device (welding) EOS safety voltage tolerance

Standard / Organization Voltage Electricity Remarks
MESDA STM13. 1-2000 20 mV 10 mA
MIL-STD-2000 2mV RMS)
IPC-TM-650 Sec. 2. 5. 33. 2 2V Peak
IPC-TM-650 Sec. 2. 5.33.2 TuA RMS
IPC-A-610-E 0.5 V/0.3 V Peak
GB5017_4 ((Coc_!e for design of electronic 9y
information system room)
Fi R BT 2V Peak

The domestic research in this area has just started, has not yet been
established sensitive device (welding), the standard EOS safety
voltage.

The path to the EOS transmission

EOS causes EMI to transfer to the path sensitive
devices

B10.indd 183
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Methods of inhibiting EOS
Electronic control system for EOS plant

~

Product introduction (omitted)

Zhangming 1360 196 2133  QQ 17 1117 3909

Power: the use of occasions, the actual situation
according to current, voltage protection
equipment ratings and leakage current values
specified using power line, different filter.

Shielding: isolation transformer to achieve electrical isolation between the circuit
and the circuit, super isolation transformer can be inhibited from low frequency

to high frequency of all common mode interference can reach more than 140dB,
all the difference on the harmonic outside the die interference inhibition.
Grounding: can also be used as a measure
of the effect of preventing interference

52 - current, grounding caution isolation, can
make the ground self impedance and its

L m{ 44 sensitive body transfer impedance to the

minimum.

Small system using common ground connection, if the system is connected to
the mixing, measuring instruments, equipment (product test), a ground loop
(common ground impedance), changing impedance, various interference
pickup formation resistivity flow, mutual interference of sensitive equipment.

- 184 -
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