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3.3 e 771 (Test Method) — ZDXLEOHTTH LR T IEITHERL ~VORER BRI 5
DT, ZOSCETHEL 72 KEFERL ~WIREBRHFRERSD (15.1 25 H)

3.4 ARSI (Static Charge Control) — Y-8 ARBIEBR BEI I THE U PIE L - S ESERMER H D, Z
OO, IREEHOFEX M FFER MBI T2 7 A REEEOBUEIEIZ LY, B> T5, Z
DHARIZIE, —MKAVRHELEZ 5 /0 CWD, ZOXXEDOMEHE L, §HESICEREL-REORBEIZIE, 2o #
THEREL TWDHDERLRDFFERL -~V BEED, BRDHEKL NV ETFET2O0NEN) RITIER T 50
ERHD,

35 HE Measurements)

3.5.1  FEEICE VO FREN (30,000 VIED) DRE (Measurements of Very High Static Potentials (> 30,000 V)) —
FEH RN (30,000 V) ORI, A—2— I HEFH OB oA — % DESDF R [l % 7=
OIS, Ty Bzl TEITTOIENRERG B DR D5,

352  WEROEEBEORITEE X, MIEDYAX, MHENLSLOHERE, X ONRIEDIRO I O oBEH
WA ET X B OIFEIC IS TRRDZENH D, Mo FEECISE 3 2HE IOV T, HIE R E RSS2
WEbhE5zL,

353 BISYIEET /LB OBE (Measurements on Moving Objects or Surfaces) — BI<WIREI= 13 H7 DFF
ERANETHEEIITELWEEBEZ R FFL, $EAA 0T 2 IR T A0 ERH D, 2L, BB EE
T X RO FEDIRN BRI ) JEDMRIES D,

3.5.3.1 BEWIRORIEITIE, PR EYHFE 6 LT 408 O s B R R A O I S A A LN B
%, BHEERICOW TS E REF WA bbbz e,

3.6 ZOCEITRLFLITILTF I, HAWVIEDOF )T 2B, B Ea e R i O 1w
HAE0,

4 BBRAAVE—FBLUXE

4.1 SEMIR 57—

SEMI E10 — Specification for Definition and Measurement of Equipment Reliability, Availability, and
Maintainability (RAM)

SEMI E33 — Specification for Semiconductor Manufacturing Facility Electromagnetic Compatibility

SEMI E35 — Guide to Calculate Cost of Ownership (COO) Metrics for Semiconductor Manufacturing Equipment
SEMI E43 — Guide for Measuring Static Charge on Objects and Surfaces

SEMI E129 — Guide to Assess and Control Electrostatic Charge in a Semiconductor Manufacturing Facility

4.2 ESD Association Standards and Advisories'

ANSI ESD STMS.1 — Electrostatic Discharge Sensitivity Testing - Human Body Model (HBM) — Component
Level

ANSI ESD STMS5.2 — Electrostatic Discharge Sensitivity Testing - Machine Model (MM) — Component Level

ANSI ESD STM5.3.1 — Electrostatic Discharge Sensitivity Testing - Charged Device Model (CDM) — Component
Level

ESD ADV1.0 — Glossary of Terms
ESD TR20.20 — ESD Handbook
4.3 JEDEC Documents*

1 Electrostatic Discharge Association, 7900 Turin Road, Building 3, Suite 2, Rome, NY 13440-2069, USA. Telephone: 315.339.6937;
Fax: 315.339.6793; http://www.esda.org

2 JEDEC Solid State Technology Association (aka the Joint Electron Device Engineering Council), 2500 Wilson Boulevard, Arlington, VA
22201-3834, USA. Telephone: 703.907.7560; Fax: 703.907.7583; http://www.jedec.org
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JESD22-A114 — Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model (HBM)
JESD22-A115 — Electrostatic Discharge (ESD) Sensitivity Testing Machine Model (MM)

JESD22-C101 — Field-Induced Charged-Device Model Test Method for Electrostatic Discharge Withstand
Thresholds of Microelectronic Components

4.4 FOMD X

IEC 61000-4-2 — Electromagnetic compatibility (EMC) Part 4.2: Testing and measurement techniques —
Electrostatic discharge immunity test, Transient Immunity Standard, International Electrotechnical Commission
(IEC)°

2004/108/CE — Directive on Electromagnetic Compatibility — European Commission*
ITRS 2005 — International Technology Roadmap for Semiconductors — ITRS?

MIL-STD 883G — Test Method Standard — Microcircuits (Method 3015.7 — Electrostatic Discharge Sensitivity
Classification), Defense Supply Center Columbus®

HEE: BERERORWES, sIHSNIcT X TOXFEITEHNO MR AN—2ar ThD,
5 A&

50 MEaHBLOFHTF#H

5.1.1  ANSI (American National Standards Institute) — KIEFIAE 2

5.1.2  CDM (Charged Device Model) — %587 /SAAET )L

5.1.3  COO (Cost of Ownership) — AANA T F—F— v

5.1.4  EC (European Commission) — FRINZE B2

5.1.5  EMI (Electromagnetic Interference) — BTV

5.1.6  ESA (Electrostatic Attraction) — E#&E <5 |

5.1.7  ESD (Electrostatic Discharge) — &< E

5.1.8  HBM (Human Body Model) — NKET )V

5.1.9  IC (Integrated Circuit) — SEFH (A1

5.1.10  IEC (International Electrotechnical Commission) — |E|BS 5 SAE MES 3

5.1.11 ISO (International Standards Organization) — [E BEFEHEL RS

5.1.12 ITRS (International Technology Roadmap for Semiconductors) — EE -8 K H o —R <o~
5.1.13  JEDEC (Joint Electron Devices Engineering Council) — F-E K it
5.1.14 MIL-STD (U. S. Military Standard) — K RIH&

5.1.15 MM (Machine Model) — ~ >/ ET )L

5.1.16 nC (nanocoulomb) — nanocoulomb

5.1.17 RAM (Reliability, Availability, and Maintainability) — {E¥81%, A FME, 2fEtE:

3 International Electrotechnical Commission, 3 rue de Varembé, Case Postale 131, CH-1211 Geneva 20, Switzerland. Telephone:
41.22.919.02.11; Fax: 41.22.919.03.00; http://www.iec.ch

4 European Commission, Rue de la Loi, Wetstraat 200, B-1049 Brussels, Belgium. http://www.europa.eu.int
5 ITRS Global Communication Center, SEMATECH, 2706 Montopolis Drive, Austin, TX 78741, USA. http://public.itrs.net
6 Defense Supply Center Columbus, P.O. Box 3990, Columbus, OH 43216-5000, USA. http://www.dscc.dla.mil
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5.2 JEFE

521  FHYUT (carrier) — PEERELEDIFIFRMBEHETTx—N, XA, Rolr—USN-EREEE, L
FINEARFET BT DIEHEND T A ADE,

522 LA deposition rate) — FEHIBEIE (ZHEREL 70K 112 FE CE - 7= L 17 ~DOWobr -, (AL
FEEHNLRERT S 720 OB - TR 35 4K%) , 1253 (deposition velocity) EFEIZNAZELH D,

523 AT EMI: electromagnetic interference) — FE-IEEITHEE AR ESE L ATREMEZRF O BEREIE A
IV DIEAT AL (AT LL T ORGS0 #5 N O ERIE 5.

524  FHESIF(ESA : electrostatic attraction) — WM B LT 2 LU EOWIKRRICER 3277,
W2 AERANS, TPEREA~OBR OISR ECHEL-WE OB EI N5,

5.2.5  FFESHIZIALE (electrostatic compatibility) — FRESKOMEN LB TORMS,, LTI, v
VT 72 E DRV 7 2 ENAT 2 D8O 2 B A i, [SEMI E129]

52.6  FREXUEA (ESD :electrostatic discharge) — BT E > TiEF LT- B KB M OB TR 2B
ok,

3w, BAIXEENEN O R0 TR E KIEREETERD,

527  HEDFFESL VL (equipment electrostatic levels) — BFHEL T TNV DNEY A XD FEH I/ —K
WZBIE %, PR AT RE R EE L UL,

528  ESD><=L—%(ESD simulator) — BLSEIITHEE O — I CEERELLE, FEDOHESIE
B2 R 55 s,

52.9  z—}FA—F(input and exit ports) — B U T DMLERD T OIZE DIEEIZ AN DT DT BN
DGR, FI TR I ZF D IEEN B S D5 AT,

5210 I=z2oNg 12X (minienvironments) — 1590 NHIDDRUG A FRBET D7D I FAWEZRR T T-o<BiL
7o, BRI Lo TEV SN T/ NS 72 SR Tl BRE S VT2 BR B,

5211  #45 (product) — HERERNZNEBIR T NARELI DB LH BRI Tc 2=,

6 EREH

6.1 PLF oI, 85, LF 20, E7-13 35 E OESDIC LA E L &V MEA L E T 501048l TE 5B 7 1%
Zate, BEF oA B, LF oL, BROUEBICRATOHERETHEROL NNV ERETHDOR
BRAFELE T,

6.2 L, LT 2L, 38 L OUEE O EREOESDRURIEL ~ VA T 570 DARE T IEL LT, o Ra—
—FRE T TR ADELHAN ) —RIZHE SV CTERFEHEZBE T HIENTED, A AR ER L L OHE
BEEAY 12.7 DFE 1R,

6.3 JE T 1l F 1R (Measurement Methods and Instrumentation) — FFERD L)L ~ILERTETHZ
LACEBH— DR ERAFELARY, BESR, Wik EOBHM, HESHEOMER B~
ETHHNE IO LRI B BT 5,

63.1  EHESICBIE L7 MR 52 IS HRO R U= D 2 b4 ARAF (Quarantee) S HL ~LATET ST &1
H#ETHA,

632 ZOHARNICREBLIZMEFIEL, Ve AEBICMELZ S EEILLT W EELITERA L v e
— P —=2GRB T DD D, ZNHIZES T, 22— P — I EBIOERL L OFIENE T2 5 E0R
ATl AN TED,

6.4 ESD 155D (Test for ESD Damage)
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6.4.1  ESDIZLDXEW (F7obbidin, LF 7L, E) ~OEHENREGEMET§ o8&, HERRTA=F
(X, B ~D, ETGGDN OO EMBINA LD EIR THL, BT A—ZOEE LIS G DRI T
T, MG~/ DoOEMBINLLBEOERBEZRE TED,

642 N —TENTT NARETANT DAY, e R OESDY 2L —# R0 HIDOT-DITE S
NDy T SIAADT AROFERZOWTIE, § 4 (Z281F7-ESD Association standards ANSI ESD STMS5.1, ANSI
ESD STM5.2 3L FANSI ESD STMS5.3.1, JEDEC JESD22-A114, JESD22-A115 X NESD22-C101 7213
MIL-STD 883 Hits A& D L,

643  TUxz—\, LTI, R —TUEI VRN YEER T N R T ANTBESDY R 2 b — X DFEL ST A
R —RiE70, ZTHSHDIEH OESDIEELEVMEIL, /S — SN T A ADE DL ITI R EL BB A HEME:
NRdD,

6.44  EUIRESDI 2L — &AL TR OBEERL -~V RESNDHE FEHTHAZ 2 —RIZdb),
ESDY 2=l —HDEME/NRT A—ZIZX T D EM BV RSIILD,

645  TURI—Y—iT, WEEEEORER PRI AW R BB L T2 ~OEHBEIC LS
B B RO T IUT R,

6.5 AR SUDIE (Measuring Static Charge) — BELEEIZBIL TIX, B0 S5 IS HEE AL 2 TR MED
HOX VT, EOMDOYNEDER 2N HZLITALNCEHE TH D,

6.5.1 %ﬁﬂi7 7—HV$‘{EVC{EUE§“ZD73\, J:D@%Ufcﬁnanocoulombs (IIC =10-9 COulOmbs) ﬁ{ﬁf(ﬁﬂﬁéhéo
BTHIE N, M8 R R EETe) F NSAREKDEICHLT, § 7, M 1 IORTI7I7T4hy 7R
SEMI E43 [ZRE#iSN TV DB E A2 L TITo,

6.5.2 ZHNHOBRIEFIEL, INOLOMEOEEBL ~L N EHENRESDEEN O L F - IZL F 2V ERE
FAF T a R T 570 fE I T& D,

6.53 HEHEEEEOIIREMIT 7T T4y T NICEE, TOREEBER I GARND, Vz—N, FYITR
DEEE I I RENW Ty 7 O W EHIgRE HE T2 ERH D, o, ZORRYOHFEL ~L
BEZDHERL, MG EZDN Y T I ANDI LRV THSD, ZNHDRIEEITITZOIC LT, KOFEM7E
WITRERORGEEF POAFTHILE,

6.54 —H—|%, ESDI 2L —ZEZ W TEDESDL ~L L L oL F 7 VI G2 5| X230 D 52
b HEEAEFL, ESDY 2L —H 2N EDOFRERL LN E RO E R G S S E TR RO DN
FENHD,

6.5.5 EEEIFENCIo TR, FxV7, HEHMLIZ, FFRATELINDREREEED AN AN
HZEFIEEREFE O EELRDTHA), UL 7T DK 2 1ITREND,

6.6 BIRINE (Measuring Electric Field) — [EESIV- KE7e Xt G0k k04, ERMERR, HE5%
2T LIRESDHERMPIEAET D0 EINETHT D ETIE, ZHUSERITNLT 20, 7 —as A—2 % LT
BUZHIE TERWKI RN OWTE, 7 —rr A—XZLDRIEIZE E & TRV, FHEFNEIZLIVESDOE
AR CED RTREMED B D,

6.7 L fif 7RI Lo TF & = X741 BESD #8150 75k (Testing for ESD Damage Caused by Induced
Charge Separation)

6.7.1 MK EOER B IVESDIRE N AET DL HD, TG (Bi]: TARF L Ry — ) LT 7L (i
AP O—EH N HEL, B (F):V—RE ) RV F 20 (fil: 7a LR —R) OBIOER 5y Crafr 4y B4 755
(induce) T HZED oD, V=R R7m LN — A% B O+ 73 IR WG AT E ), S IS 72355,
ESD33EAETHILEN DD,

6.7.1.1 TrRa—Y—(F, BEIHLT7IT My 7 2L TSEMI E43 O 1A TR EI2 13V F 271 23R
L, B OB LVESDIRE DI AT AR L VAR IE T HULERH D,
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6.72 MOPELLT, WL F 2VTEBELIZROWIRD T E TRV bNDZ NG, ZOFE LY
RIZEDERN, WECL T IVICEREZFEL, ERNGFIET DIRAE TR SOV T2V 3 - 2 D<) B2
fih 3~ HLEESDAEATHZEMNHD,

6.7.2.1 TURaZ—H—I, FHFERCHESRELG 26 H L TSEMI E43 O H1ETRECL T 7% T AR,

PR SRR L QDG AICESDIRIG AR A ST D, HEMICIDBEROTFEL NNV ERELRIT IR b7,
6.73 HERABLIOVEROENOWNTIVLD, LF VDS I35 Lt L7 THESDIC L A543
FEZTIENMLNTWS,

6.7.3.1 FFERIL, LFINEIZZONRr— VB0 CODRFIZHFE T HERET D, BROEIE,
FINDITEEOWIEPN B LIZLE, LF IV ERB LIRS BEIOE# L CWAEE, ST BEmEFIz kY

HELEDIRELFIVOBOBRDZNLIZEXIC (B2, Ry MIEANVRIVTEDBIR), LF 7L
FAETHIENDD,

6.74 LT INVEART I, WOEE TIL, HEBEL-MIRICEIDEREZL T 7VICESDIEEA A SE R0
~UVICHIBR T AMLENH S, BRORERFIEIZSEMI 43 [ZEHESN TV, BIEDOLZALF 7L OERITKE
TOREZRET DO DEROEAE T2, SRR FIEIIFET D,

T4 BEER 22 BLO4DBRLELZEZROIL,

6.7.5 ESDEZLNELELRVDIZ, LFZIVINERICL> THRIET AR H D, ZD5 B DOSSIRHF5E 08
gb’c‘\%éo

1 s B 4 2SO L,

6.7.6  HHEIC, F—NEALBERDIZONT, Vo — "RENHEM D 77T HTEDESDOfERMEICD
TR NDEVIFHIDOFEHLINE 2 D Db D, fFRIE, Al TR P8 AR RLE 23V CESDICBI# L 727 — ML D 18
EEBFTZOIT, Tx— "EH O Al RERE B 2 SOITHIBR LT RS2 WA REME N B D, ZD 4381
DWTEELITHFERN LB THD,

6.8 WAL T DFRE S 5 D75 (Testing for Electrostatic Particle Attraction)
6.8.1  XIRWDOEEEMICIDFHEICI > TR DFFESL S| (ESA) BRETLHZENH D,

6.8.1.1 FERMEL, —KANTITEVES W THLINZEDEBROIEIN DM J7 N8B KNk 7 b & 2
(LI U oh F- 1L S R B LB MR E N D) 1T 4 5, $7-, F B AU L AMORLF TR A5 3 BE 1, ok -1 XLk
BT DOREBITKET D,

6.8.1.2 HIFHSIIZAFFERLMTYH, BRE, Mk VA X007, FrlZ ki 7 B0 EITEH L, =
5D 3 DD/NTA=HIZOWTERAED, Kbt FEEEbns,

6.8.2  HEAOHEII—MRITHEBNGTTITIZLN TED, FFEROHNALIL, V/iem (V/inch) THD,

6.8.2.1 JHIE O DIFAENE TR ML L HE[REROEEOL L ZFERL TR T 50O TEMR M
TEIFEEL W, Z3UE§ 7 DK 3 TREIND, SEMI E43 121, FFiE R B G2 FHIE I & B R 5T 2085
RBROFHAEAT LRSI T,

6.8.3  FHESRUCIDMBIF-ILE RITER, BRI AKX, b - B EA IO IMEAFET D, LnL, K kIS
BT DML T B, SEE )T NOMRLTIREEE, BRI T-ILE DN & TWOVDEE B IRFR DR SITIKTFE 35,
6.8.3.1 FI-EHNERELILBDO L7225 E UL DILAE IS OBELIRL DILE I FH 575, ZhbHIERFEX
HIREARE | = oo CULAE 3 D0k 72803, 2EHE & P OOk - B L i tH P K> T b T75,

6.8.3.2 FHEERUZL DML ILAE 2R EZ DM DU AT BE L 7ok TR & R E DL, ok UL & DBl
RPHIPRFFEROLEVMEZRE 272D DORELD, (FEE 1 O § A1-2.5 OF TRSHILED, #ERO
A RMEE R T 572D DI Th D,

6.8.3.3 L — W —LILERIER T, FPFHOWERL A XEZDOWREE, BIOR OB HRFHAREL TEETD
Nl
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FE6: PR OB ICHETIHEROVFEMEICET2BIFEHRIT, BhEFR 1 0 §RI2 ICHRHESL TV,

6.8.4 § 7 LSEMI E43 ORIEFHEEFEHL T, ZOLEOEREN-F, B, LF 2L, EEEREHOE %
RETED,

6.9 HEEFESD (Equipment ESD)

6.9.1 HEBEESDAIa=7 4%, BFELCL T IV OBEIZXTHAI2=T 4L IDIENR0E N L UL THEL S
TV, 12,7 OF 1 IR TERFBMOFIBREZME AL TR F 7V 2R IE, EEICH T 51597
IRi#EETD,

6.9.2 IEBEESDIZHTAAI2=T 11, —&IZ, IEC 61000-4-2, FRH #EHLO 2004/108/CE , 3L ISEMI E33
DITARTA L %G e ZEDIEBFEAE TR > TN D,

6.9.3  HIEIR, 2O CFEEHINAESDY 2L — &2 H L TEITSND,
H7:  ESDIZEH# 4% EMI RIEO S50 5% %213, SEMI E129 O BERE#H 3 (1250 HSh T D,

7 EE

7.1 ESD/ZJ57815 (ESD Damage) — 5 OESDIRE L \WMEZ R E T 22 E ITH W DAV EITK
T 5, IBIMERILS 4 2BOZL, 8, LF 7L, HHNEF YT BICRELZEMENET L2007 7
FTF 4o T HERITIEEK 1127R0, SEMI E43 TESIZEEMICHAT 2,

Isolated
Inner Cup Electrometer

WL'{ \

Shielding - l

Outer Cup

Ground

Faraday
Cup

B 1
273 T4hy TICkBERBIE
Faraday Cup Charge Measurement

711 MEEEWIE, FBEKOMBIECRIRICHEETHIENTED, 7777 ANy I EDMER, Bz
IV BT, IR R 2R, SR I ERE R 2 AL CCORMDPEFAET 20 E 9024
Wr4 2,

7.12  BEHEEOT-ODESDY Il —XRBRET 7T T 4y T W BRI EEOBR A 2 1R,

DEVICE
UNDER

TEST

ESD
SIMULATOR

HBM, MM, CDM WAFER OR RETICLE CARRIERS

—_ WAFERS, RETICLES, OR ICs
WAFER ~ FARADAY
RETICLE bl cup
Ic
e R | O]
VOLTS \ W
L L —a

100 NANOCOULOMB LESS THAN 100 NANOCOULOMB
DISCHARGE IMMUNITY ALLOWABLE CHARGE LEVEL

ESD #5548k (ESD Damage Testing)
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7.2 HENE I SN AEHZRE, F#EE IR (Electrostatic field meter) &L TEIHIL TS, ZOHUHK
AR ELEH SR LS ST D AT 350, SEMI B43 [ZFE# ST,

73 31CH, ZOREIKHT ARBOWBERL TS, 1ZLAL OB, ZOHEERF DL
EREDOOTAELELROT S EHINT 5, BEERFEED L I OBEERF AR RELDY

FWERMEZ R,
7.4 i R RHIERFHIIDIE DDV AT DIENTE D, NSV EE U T2, #E
KEBERIEL TV,

741  EUREAEO T TR, FFEXELEFHIEEDD DO BRI E G E L L EM R, HER
BEFOT0—713, INEDFRAETHIERHELLEREOIITELSZENTE, ISWFEDIZIDER %)
PrdoZemnTtas,

- . Electrostatic
Electric Field Lines Fieldmeter

I1999| (volts/cm)
2.54 cm
(1inch)

Charged Charged 4
Surface Surface

B3
B ERAITE (Electrostatic Field Measurement)

8 REIEEE
8.1 N (Personnel) — F-BARELE 7 o R Lo T, EMIGHRAIREZEVETIENH D,
8.1.1 EHIEETORGOOFVCHWIRICIE SR ISNDHESARCESDE ST, AMRICHL CHEMRE &IE

FAREED DD,
8.1.2  AIAMERIRFENE D H DI AL B TIL, AN—22F AT DESDHERAERS IE LT T b
fcil/ \o

8.1.3  ESDEAIL, @EIIABITH L TUIMETHID, AL S ST ZEnHD, 20
ST I, R PTENEE & D & 25 FEIR PN SO fE R 72 3,5 24 FH L QOB REIR NS WD N E BRI REIZ D2 &

HD,
8.14 ESDHEZRIZIDEMIT, vy E XM OB E O TRIAGERBMED RN E72D, NZfEhz &IFE 3
AREME DN D,

8.1.5  ZIBHD NRIZRfERRZE /NI T 21213, FEE P THEH S TS EFEE AT A 5 152088 2. 5 18 N il 18
FEEE AT H0ERDHZEDN DD,

8.2 HE DL E (Measurement Safety) — BEZERENO WEIE /) OFEBECFEN DY 30,000 VEEZ HZE
DL IFFE-MOBERNHHFEIRAN T EMIE L EITT 5L, 2—F—IXER LT U ssewn, JlED
LT HEOMDE EEHEIC OV TIE, SEMIE43 2R+ 52L,

9 HEREH

91  TFRE, EITShRBRICOVWTORIREH ThD, 22— —LEEIEF IO OHERFHICE &
LICEELaiT huid ey,

9.2 BERK (0CTET) OWRIEIX, N7 77T 447 1 TnanocoulombmeterZ{# F L CEITIRT T
SYAAN
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9.3 EEE S (volts/cm or volts/inch T ¥7) F/2EFREBIL (volt THRT) OHIENL, FNENEHEENFE
TIEEEEIEH 2L CEITSNRT TR B0,

94 a—P—LIEERGEE L, RBREITEHENTONE S B LR TUTIRBRWN, A EIZIENL-»C, EE s
X AT REEEOREELZ B L THhE,

9.5 AR T E, REOEMRMEO T TEENBOMBER T L, HIF, RSNy =— T
RBR BT = — N TORBRIT, SO TRRLMERETRT DR DD,

9.6 HIENL, EE THONIHEBEO LUIEB T = —2N, LTI, Nolr—U T SR, F235 v 7 O
5% 10 @&t%ﬁﬂf/mmﬁzbit FHUEZeniany, 2, &K 10 OGR4 7L C, EETHbns
— OOV T NNEE AL TR b0,

9.6.1 FEXMEIL, KRBT KU THTORITIUE RS0, FERNEL, &R 7 ol
BAEFTCITH7, EEDO A IR =TI s, Hll ;Exj‘%ﬁw SWGE ORI EEIZOVTI,
SEMI E43 #5452 L,

9.6.2 ARV VOEEEM &, FER, BIEREMEIR, EEAR MBI OFFER EILELR
TEAEIX, 912.7 £ 1 OHESHEZ - S/ T UL 7ebren, 70, @(EIJM‘E X, BEOFMED 2 (552720
DET B, PIEEOEEREL RET DL,

9.7 P RAEE R T, BERATE IR R T OB (] T+ — ATy TR, U T O AL
P AHL L, EEEE) ICEREL, SCEEL T e b,

9.8 2 REEE RLEE 1, TR COMYRBEREESRM (B R, B, ]S, EA
ELL AT IE 5720,

7E 8: § 12 | Za— W — LEEE RUE R M ORI ORBR ST 2T ARTA L Z L TD,

10 ZEDEE

101 FEHEINAERER FIEICKY, EEOUMOT-D OB IR T AU EE TS, BTG HRIT
§4E=BHROL,

L) ICAEELTX

A

11 RIE&L1B#AE

1.1 EfESNAERER T IEICED, BIECIERE(L - O 73R IR T4 CEA BB 5, B INE®RI
§4%5SMOL,

12 FIE

121 = Ra—P—L, 8LV TFINAOBIRIZEE SN 127 ©F 1 ITHREHIN O DFE AIRERErER
LYV E I E R ORI R HEICE> TH IV, MWL, MBE 1283528,

122 EEERLEFE T, WA, LTIV, HOWTEEOREITHEEE 52 HIZE O EREITFRERBAEL
TRNFOEEE R G EAT), HEREF T, AOEENRLIBLOY 127 £ 1 ITRTLFIARRICESL, 7F
AR ERL LV EITIFAEHER VORISR AT T 2o 2GR 32720, § 9 BRUKRDY] 12.4-12.5 T
AT IEE WA ENTES,

123 HNFZFORDVIZ, = R2—H —{2XoT, "L F 7B LW ESESCFRE R O
MLV EREETHIELTED,

12.3.1  EREIEOREFIEITS 4 1S #E L7 CEICER L T)D,

1232 Tx—/N, LF )L, ZOMOD G H ~OESDIREOE U7 E LI, § 4 OXCEICFIRI IR
HEORTHEDLIIZHINGES TES, (FEE§AL1-2.1 225 §A1-2.4 |3, ESDEEZ KR TA-DICHRAIND
HERL UL ERIRT A7 OB MG A G A TN D,

E9: BEMEEHR R1-1 1%, ESD 52 R 272 DI RSN FFERL -~V ERINT 5720 OB HE & A TVD,
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1233 TURz—¥—iF, BEORLESE, LFI7LOYV T T L EL TR OB D/ S—T 4 7L ~L,
ULBREREEE, RN AL F 2 V0BG ~ LA TUE LRI TR B0, B ES A1-2.5 120, fhi+

DB ST AW E R B R L ~ L BRI T A1 D OISR S EN TS,

£ 10:  BHEEHS RI1-2 121, Mok O ERWN 5 | 2 R 2 E /R 5 B R L ~UL 2 BHR T 5720 O HMN G T D,
124 ESD/ZJ5#51% (ESD Damage)

12.4.1 ESDHEEDOLXVMERIEIE, 77— (C) HiAL, F1EL0#EEE DL\ )nanocoulomb (nC = 107 C) D HLAL

T1T9,

1242 7777 4y EFEEFERLCRE, 8RS )T, EEHDOFHEML IV ERET D, TNE

NofLBIE, ERLIVNBLLIWTFIETTZ 77T 4y 7 DEZARELR2IT IR bW, ZhEFEI T

DO OHELETRETH I OW T, HIEEEORE TO T EE S RO L,

1243 &, U7, MEORIERR, B OGS TR - OF B EORICEEO L AN T

??5: o

1244 JEE, 85, ST 0RO E TOBE OMNBEE R % ITITHZE, BIRSNZFER L ~ULc

HEPLL CWNDZEAFEAFT AT, — AL 5 ORI ETHS THD, §S13 2528,

1245 WEIL, HEEPEF22BET—F BT 2 BELE) O CLEELE, #fL7- 2 BREITITHZL,

BRI B (N — R =7 BLOY 7 =T BB E LN L,

12.5 SR (Electrostatic Field)

12.5.1 #HEHROBIEMET, Viem)>V/inch TREND,

1252 #HEROBIEL, D7 EHESDIZBUEZ M H @ 30.5 ecm (12 in) LI T2 O~ To#
I DWW TEITLRT TR0, JIE T HERmIE, B, LF20, SxU7, aihvh, EBERENE
Fho,

1253 JIEE, T XTOMBIZOWTH 5§ DORRDIGFT CEITLZ2T TG0, BIESFTI, HIEEE
LHESFT O OBREEDOR) 3 fZHEN TR HIEZR D720, 254 mm (1 in) DEZATHRIETHIFEAE DOFEE
REHZOWTIE, BETEEEEIT 76.2 mm (3 in) £72%, JEIZET 52 DMOER, BLOFHEBI L2 HT5
OB E HAIZ DWW TILSEMI E43 22 B2 L,

1254 #5, LFIL, U7, MEEIORIEN, @5 OGS ChRi b E XL T VO Bie g
DHIZIEEDOH AL TITHZE,

12.5.5 HIEIL, B, VF 2L, FrUT7 0T OLEE COME OMBLE R T- %I THOZ L, BIRSNT-HE
KUV ZHEPLL QAT LR FERET D203, — NI LGNS E 5 BORIE T+ Th b,

12.5.6  JIER, HENEFERBIET—F B20E 2 FLE) O TLELE, HEL7- 2 BREITITHZE,
BRI P EAS A A L7 8,

12.6  SEMI E129 #)7 (SEMI E129 Recommendations)

12.6.1 SEMI E129, § 12.5 ®F 113, #EKIER S DMEE LT 5720 O KEFEL ~ L OHES 2 5
ATND,

1262 ZNHDOL~JUE, BEREH, fidh, MK, 8L, LF 2L, 307, kB L OVE M B L, deE ik
THOTXRTCOEZICHAEIND, ZNHDOL UL THOMEE IZh S5,

12.63 ZOXEE, SEMI E129 TOHESTEEL ~ L —3 L, FEEEE Ao —R~v 7 (ITRS) 3~ vEs
TLTCWBEERFINOZIIZRMTDZENEELY,

12.7 2 1 TIEFFPATEREEE O ERL ~LOHELHEZ 26T, ITRS 2006 O EE /25l /—RIZxf L TORL
TWANR, ZIBIEET 2= ORI AR T 25D Th D, BB mEICE R L 7ZRENSDOR#E DT,
FERRLE R IR 1 IORULIEZL UL —HE R HRETHAH),
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12.7.1  EEROHE S IEOMEFHIZEEL TUIELOWEEITHORIT UL T, Znb0 ka2 EICEARN
\CRIETHZLITRDDOT, FFR R ERL L ERINT OB, 22—V =g 7 o A CoEE O 4
HIZHOWTEBLI-WEE Z THREETIT R,

E11: {ﬁJ%_ L, FEEOAY — T 7 FEIZIE 180 nm OHEFIR THLBEL, 90 nm O~FEFIRET/IELTHERATESL
1295, FEETE, 90 nm OfF L L?@*éﬂéﬁﬁﬁfﬁ XL TR E SNDRETH D,

=1 EEOHRE HEHEEL AL (Recommended Equipment Electrostatic Levels)

4 Dx =L T2 10 pF N r—2 7Ny X AR
—p IESIE ST Viem Viinch
nC nC

2000 10.0 2.5-10 200 500
180 nm

2002 10.0 2.0 150 375
130 nm

2004 10.0 1.0 100 250
90 nm

2006 6.0 0.6 80 200
70 nm

2007 5.0 0.5 70 175
65 nm

2009 3.0 0.3 55 140
50 nm

2010 2.5 0.25 50 125
45 nm

2013 1.25 0.125 35 88
32 nm

2015 0.8 0.08 28 70
25 nm

2018 04 0.04 20 50
18 nm

1272 £ 1 OL~YUL T, HEEN Y S8R 457 LARTHRE L WD, Bl i 2 923
iﬁfxéw\/v%ﬁm#é;&bw%ifoei]%/\b%éo

E 120 BIZE, HIYLeREEO T e 2AEE, BAHEHT (MR) 7 A A7 G A B~ R, {HRRICEDKIBZRB R’ DD
I ETHD,

128 F LICUARERRSNIZL VU, EIESRIE O AT E) O B (R BE R F CO RS B L TR E
SNTWS, ZNHDL LD TESBLIZHOWTIIfHEE 1 IcR#Hsh s,

129 BREDHEBZMRCBFE DS —D T S AZOWTUE, OV ~L i) CTihd AT REME R D,
13 §t%

13.1 5 [EEGOHEMEO N IHELEL ~ VA2 2 TR DR,

132 FOREMHHEIZL ~L D 2 S5 2 TIRHR0,

14 BRE\E

141 7 —ZOFEITIT, OGRS TVRITHITRBA0,
o TUFCORLER 5 & el B AE & DR

o IEEDOBKREKIMIIBLUBRE O

o FHHPEE BRI ORMIER
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