/P semr

SEMI E87-0312
7H2|o{ &2| A+ (SPECIFICATION FOR CARRIER MANAGEMENT

(CMS))

7|&% 2 2 Global Information & Control Technical Committee Off 2|8f &0 £|H OO, st
2 2012 H 12 & 20 & Global Audits and Reviews Subcommittee 0O 2|3l & QI L},
1995 A0 =20 SHEYUD O HHE 2008 H 7 2o =T QUCt o/ STELS 2013 A

4 2 H www.semi.org 0| A| 0| & 7}SS}E}

NOTICE: This translation is a REFERENCE COPY ONLY. If differences should exist between the English
version and a translation in any other language, the English version is the official and authoritative version.

= HIME Hn8o =M, SE T HAEZ| Xto|7t 2dY 82, ST
9|

—_ — %
AL CH 2 HAMO| Ll 22| At 0| U= AL krstandards@semi.org 2 22| HFZFL|C}.

L1 o] #E2 TH WHRO HH 0] A= d2et YHOM FHZ s A +5 7120 H52

o
ZM™(coordination), 4! 3M(execution), 2tZ(completion)2t Z2 AR 0| TAE ZHHOA A AEH|QF
S5 f[et #E2E s HENE M-S

2 'H2| (Scope)
2.1 O| BES SEMIEI5.1300mm 25 ZER AHH|Qt SAE7IO| EAIS CHRL}

2.2 0] EM(Document)= LT B FH|Q| 7H2|0f M&ED OfH 2 A& & 35 7H2|0f H&0| A
SAE Of3fer dgts HTAF|E EE(Standard)O|Ct &
A s

51 S| O] EA{(Document)= CtS1F Z0| ZrH|Qt
S| tHC

of
SAE Yo XMES Folots SEIZ R ALI2|2E H Sttt

=~

P

A
L O

e AMHS 23 2t H|(vehicles)QF A AF ZH| 2E ILE ALO|2o| 72|00 H

F

o ALt HH| L HIE SN SZHHX| ] 72| of

L]

=

3
| Sy

[ ]
o)l
o
o
u
Hl
rh
In
ol

o 2C ZEQ} 720 TN

e CarrierID ?:'!%—'I' 7H E_l O‘I(Carrler) AE EIH 4%

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their
use. It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and
determine the applicability of regulatory or other limitations prior to use.
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O #F2 A0 & E T Aol BAIE 2|0|SHA| =L AFEAHE Ol #ES ARESHZ|0f 2EAf FF It
HLof 2AHE A LetS s sk, FALE 7B MotArE S0 Ciot 58 ets 78 Yol /ULt

3 H|StALE (Limitations)

3.1 O] E&(Standard)2 SEMI E15.1 € 2= EE ZE A FHES HtT N FH|of X
BE2 ArSeHE 208 K| &St LY 2
(Standard)2 44t ZH|Of A J&*.% X0 o, THE RS YHIM HE8 E = 52 H 8O0

AN
e T UCL Ol BE2 2EFH ZE ZESSAGOHA| e

-|II
T
E
i
d
>
k1
30
rir
n

k

4 X 2% gl HF (Referenced Standards and Documents)

I

4.1 SEMI E& 1} Ot X| &AM (SEMI Standards and Safety Guidelines)

SEMI E15 — Specification for Tool Load Port

SEMI E15.1 — Specification for 300 mm Tool Load Port

SEMI E30 — Generic Model for Communications and Control of Manufacturing Equipment (GEM)

SEMI E39 — Object Services Standard: Concepts, Behavior, and Services

SEMI E62 — Specification for 300 mm Front-Opening Interface Mechanical Standard (FIMS)

SEMI E84 — Specification for Enhanced Carrier Handoff Parallel I/O Interface

SEMI E90 — Specification for Substrate Tracking

SEMI E99 — The Carrier ID Reader/Writer Functional Standard: Specification of Concepts, Behavior, and Services
NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

o HAIZt QILHE, Q8 E B= MR= 71 0 2l E HTO|Ct
5 80 (Terminology)

5.1 2k 8l 2| 2 X} (Abbreviations and Acronyms)

5.1.1 AGT - Xt& 7}0|E T &(automated guided transport)

5.1.2 AGV - AtS 7}0|E 2% ErH|(automated guided vehicle)

5.1.3 AMHS — XI5 X & 28 A|ABl(automated material handling system)
5.1.4 FIMS — M ™ 7}&f QI I O| A 7| A E = (front-opening interface mechanical standard)
5.1.5 FOUP — MM 7|8} E3t & E (front opening unified pod)

5.1.6 GEM —H+X O] ZtH| & &l (generic equipment model)

5.1.7 OHT —2H¢|| = T O|AE T4 (overhead hoist transport)

5.1.8 PGV — A2t 740l E 2% EHH|(person guided vehicle)

5.1.9 PIO — ¥ & /=3 QK1 0| A(parallel input/output interface)
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5.1.10 RGT — 2| ¥ 7}0|E M™% (rail guided transport)
5.1.11 RGV — &€ 7I0|E 2% ZHH| (rail guided vehicle)
5.2 M 9| (Definitions)

52.1 A5 X E O|F A|AH (automated material handling system (AMHS)) — &% LM IHEE East 0

H} KPS Sl A|AE]

i)

522 XS (automation) — 7| A
QL= Yl +E BT

Lt A AJA”RIO] 2#F0] k50 HE. Of BFEUM Ata2 X0 A

iy

4 & (methods)E M| SSHCH.

|r

523 BT (buffer) — ‘HLb FHIOAMLE QL FHILO| H2[0{E 1F5t7| ¢gh 5Lt = 3 0]
SRR

5.2.4 42| (carrier) — 7| Et(substrates) S EBHS}7|
FEM EQt 22 71E| 0| L.

5.2.5 CarrierID — 7|2|HE AZ £ A E=11939| AlEHXK}

5.2.6 CarrierID 217|(CarrierID read) — 7| 2| O{ | A CarrierID £ | = ZH|Q| ZE M| A

5.2.7 CarrierID E{Z1 (carrier ID tag (tag, ID tag)) — Carrier]D 2 CtE JEE M| et =
ClHFO| A (device). Ef 12| F7HA] 7|12 R & ottt &7 & Ef0|2 CHE Stbb= 811 2 = U
E{ 10| C}. [SEMI E99]

528 £=Z&! O|HE (collection event) — 7 OHIEE SAEOQA ZQOICID OAX|= ZHA9
O|#l E0|C} (= 0| O] EO| TE 3,

5.2.9 £ ALl X| (docked position) — 7|t (substrates)S FESIH L A e 72| O Y X|

5.2.10 MH-JjHEA QI IOl A 7| A A BEF i E(front-opening interface mechanical standard (FIMS) port)) —

FOUP 0| 7| £| = 7| Zt(substrate)| 2 L E

5.2.11 D™=l I ZHH| (fixed buffer equipment) — 72|01 2] MZ&EE ¢|st 1M
L& HIH7L Qe A ZhH|. 7|Eh(substrates)2 TZMAS Qs Z2E ZE
Z E (load) | ALt 212 E (unload) ECt.

52.12 BAE (host) — ZHH|0f| QO{A BH I AIRXIEC

]
Ot
rir
!
0l
v
3
m
>
|>
]
ot
rlo
oA
=
>
|>
]

3 LY BT (ntermal bufler) — 421012) MRS 9/} BH| Lol Y SIxISo| Fato|n, 2C ZES
EBSHR| Y=Lt
5.2.14 LB 1 ZH| (internal buffer equipment) — | 5 HIH E At2 5= EHH|.
52.15 2E (load) — ZE ZEOf 7|2|{ & Hi{X|St= S

52.16 2E ZLE (load port) — 72|01 7} REE|HLE 92 E E|= AHH| AFo| QIE{T| 0| A Q%]

Documents
3 SEMI E87 3372 '¢ SEML1999,2M2,51ing Hub

Full document details: SEMI E87-0312 (Korean)


http://www.avadocuments.com/doc/semi-e87-0312-korean
http://www.avadocuments.com/doc/semi-e87-0312-korean

/P semr

5.2.17 K| QUAEATG} (object instantiation) — 22| ™ O| AL} =2|& Ol JjH et 2HE MEO| HE &=,

0[2{¢h 2-50| public A EXE 7|Ht2 2ot =2 0ff A0 A 2| Z(recalled)O| & 5= AAH| 57| ?/2O|Ct.

5.2.18 22}9| EH| (on-line equipment) — SAEQN| HAL D, SAEQ EM T 4= Q&= FH

5.2.19 T2 M A ZH| (process equipment) — HEEX| C|HFO| A (device)2f Z2 M| E0| A A0 AFR L= ZHH|.
AF1t M = 0|5 FH|= Bi K ElCt.

5.2.20 AMAF ZHH| (production equipment) — BFEX| CIHFO|A(device)2F ZE X E MAHY| A2 E|&= AHZ
7| E(substrate) 2| & F, ZEM| A, A|S FH|E 22t M= 0|5 ZH|= HiN

.

5221 EXM (properties) — ZHH| 0| SEHE|AHLE, ZK|Ge. 2|0, ZE )0 CHS| E7F HEE E5S
MH|A BIAIX| O ALRE| = O|Z Ztol RB.

—

rir

5.2.22 X X7|3} (re-initialization) — " At ZHH| F 0| off & on O 2 E|AHL} HH|E Y HEHSI0] 7} =Sk 8l
Ot StEQ 0Lt AZEQ0{Q] YA O| A|ZHE! [[HOI ZZ N2

ATEYOIE X 2E7| I3 28X o2 of
T8 & A ClHO|A(device)?t 22 U2 FHE HEBHE WA B0 AL O/ ‘reboot’0]2tD HE27| &
Sict

5.2.23 17| K| (read position) — 72| 0{2] E{ & &S & U= 2= ZEL LT HI Lj2| o] 2|X].

NOTE 1: 0] QI 5 ALXI7h Me#st 97| RX|(echnology)0 W2t S& Fu|ojch ChE 4 ok L2
E

2 K| (technology)/ 2EE ZLE = 2= S0H0f 7{2|0{2| S X A= 5{-85tH, & H|= StLt 0|+ 2| 817| |X|E 7ITICt.
5224 T EA AZA (single communication connection) — J2S| StLEQ| =2|H Ol MMat st JES
HAIX| EEZ AHESH= 2o StLtel S2|& 2 =g
5225 & M (slot map) — FHSIE FHESIE 7| E(substrates) 2 1 SH= 72|02 2= 2EH =
HH.
5226 =& Y 917| (slot map read) — 7§ 2| 0] L{Of| 7|E(substrate) | K|t HYX|Of CHTE £ &2 WS o= &H|
J_LEA-"A
5227 BZE WA|X| BS (standard message set) — B HA|X| FAHS M2 = HA|X].
5.2.28 7| &t (substrate) — 2|0 LHO| D™= XZE. O|l= HEQY =& =2, & E|Z(reticles)f 20| D™=
74 9 &k 9lc)
5.2.29 7|%t L E (substrate port) — &H| 7t M2 St= 7| EHS(substrates) 22 E{ 2] 72| O 2| X|.
5.2.30 ™& THR| (rransfer unit) — £ TS MH| A0 M S 7HE Z| T2 7H2[0f ==

o AAE= TS AA0M QI=E 2Isl 318 &= Z[CH 72| %=0|LCt.

e BB M& £|T =&KX MY fls 51&&|+= £|Cf 7§2|0f ~0|C}.

o CC & 5tLte| 0|5 & ZH|(vehicle) Of| A M&2 |8l 518 &[+= |0 7H2[0f =O|C}.
M& Etel= AA, BB, CC Q| X[ ZHO|CH
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5.2.31 A& 3 (undocked) — T A(docked) X[ M7t Ot 2EE ETEAMO|L} LE HI{ K M| 7H2| O AEY.

52.32 HZ2E (unload) — 2E ZEO| M F|2|0| 2 M| Hdt= SE

=,

5.2.33 M 7| QK| (write position)— 2| M O] Ef A7} MO & 4= Q= ZTE ZTEOALF LHE HIH LI M Q]
XK. O] RIX|= Z[F ALEX}7F MEHTH 17| F X(technology) O [EfEf Ct20, ZH|OHCH e = Qo L7
ZX|(technology)/2E ZLE = M7|E 5t= ¢ 72|0{2| 0|5 S S &StCt. &

= 1 ME QL BUY S5
)\A—l— ol.l_l AE OIEI'

==

6 2 X (Requirements)

6.1 7H2|0] 22| HEZ=(Carrier Management Standard (CMS))= 2= XMH|= CHE EE0AM ™ol EH
752 M3g AS Q7 oCh HEli(status) FEO| Chet T2, OHE 2|2 g, L2 | 8, FH| HEE.
05 R7 ARRIS C18 T} 22 EE(Sundurds)o] £48 M S35/0{0p8t hek,

6.2 UHtM AH| DS B F SEMI E30 (Generic Equipment Model Standard (GEM) SEMI E30)
e O|HIE 22l (Event Notification)

o MEf H|O|E %! (Status Data Collection)

o 2l B3| (Alarm Management)

FH| AFA

[ )
ox
[n
0>

Z== (Equipment Constants)

[ ]
ox

fH| 71 EE (Equipment Control)
6.3 Z4A| 7|2t B =(Object-Based Standards)
o ZHH| AMH|A HZ (Object Services Standard [SEMI E397)

7 112k (Conventions)
7.1 24| (Objects)

701 SH|7F S 4N LD SH= HDHe O[S M| Te o TS 278 OO O HHSS
SEMI E39 ZHHN| MH|A HZF(Object Services Standard (0SS))Q| 7|2 LR XHE F=Hol= AOEM
K25t AO| ==FO0|ElCt £, 0l= FO{T R B2 AN 7t AALE 747 AFHO| 7| 2L LA H L
M=0Z 380 & 3% 25, S AEQ FH|[7F A

o

3 SILIO| 2 2 E EYS YHE AT 2

St £ HHE BAISH| SIS LetE Ol wrE T O

712 0SS & E40Hs AHE 05 HHE HOABORM, SAEE Y = SF Mol Crys
SYSS T2ot7| SIoh AHC KBTI SYH ST A RS YAIZ TR} YUt

7.1.3 K| EM (Object Properties)

=]

7.13.1 EE(HQ)2 015/ ¥22 A== 18 M0 thiet §EO|Ct 0|F2 SAH2=2 £

d!
LIEtLl= OfB|o] HM{AE EXHE0|H, O g2 3id §85 ?Ie el 28X o[t

mjo
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7132 EMELE 72|00 ZH|(Carrier object)0f| CHEt A H|A GetAttr S S| |
S0{, SEMI E39 ZH K| A H|A HZ(Object Services Standard)Z O| 5t LC22| AE=0]| 7t
o HHIOIM X 7{2[0]E2| ID 2| AEE &=L}
o StLE =2 1 02 7HE FH2|of0f HAE S-S & = UCL

7.1.4 K| ENH S0 LS 72! (Rules for Object Properties)

e ROTD 4412 05S 0 M Hol&l Settir MH|AS ALE3}0] BZE 4= girt.

o 2710l £452 “UD” (User Defined)2 A|XHSHE 44 0152 ALBS10] ALSRILE 2| @I of o5
YAIZ £OICH RO 2 BEA| DR %4 0[S S OISO} BLt

7.1.5 24K &M H| 0|2 (Object Attribute Table)

7.1.5.1 24 &4 HO| &2 HZ(acess)0| 17| F-&(Read only (RO)) EE= &17|/2A 7| (Read/Write (RW)) 2
HolE ofefo HoM BT AN FolEl ANet HatE BE HHS52 2|2ESSHY| fI8l AL EIT

[y I_—|OEE

REQD @2 £40| A% 9o} QREIEX OIS FASH| 9o AHZEID, B (Form column) S5
£40| ZHS HAISH7| 9Ush A EIC

Table 1 ZH| =/ E|0| & (Object Attribute Table)

Attribute Name Definition Access Reqd Form

ObjType Object type RO Y Text = ‘Carrier’

7.2 MEfRE HHHZ (State Model Methodology)

721 AEH2ES 3 7K| 712 245 JHICk 2tztol Mefot 39l Atehe] Hol, Ateh Cojoj 1Dt Ay
Mgt oEf Tet HO|S. MEf2HO| CHO|0] 12 Harel SEfEH ®7|YE AHSICH SEMI30 EHO| O
H7|Ho| 71QE AMdstn Jon, 0] E7|Hol ZAIXNQI Mol= = H 1987.''d D. Harel 2| Science of
Computer Programming 8 “Statecharts: A Visual Formalism for Complex Systems”0f| A| A & =|C}.

Ii

7.2.2 MENREO| HQ XA (State Model Requirements)

7.2.2.1 O| E—E—O'" ;l_l-l;'éélF | I'EHEEIIO CMS = | EHJO-I_ -Q-‘T'I'Al'-é-l'olm
HEN o B, JE Het Hol 2 Y ELt H‘EE E'MIEEI?(I &*ttrtﬂ 0
O|HIEOf YLX|S|OF SHCFE T HatstA =, ZH2Ho| AFE M3

—> 171

! Elsevier Science, P.O. Box 945, New York, NY 10159-0945; http://www.elsevier.nl/homepage/browse.htt
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HE OHIE A HHE RE Y2 AN SFEXI2 2 Metof oAM= 7 23 of sttt 0| E S,
ZH7} £7H2l RE HXES JbX| 0 0 2E ZE YEf REHO| 10749 Hets LIEHHCHEH, 2 2E ZE
S JERE2 24 =2/ 2E ZE 10747 Ot F=t3] 10 7§2] O|IE A EXLS 74 OF Btot. Met Sl
=2 H WAL =2 M N E M ESte Y= 2 E OJHE 2[ZELHO| ZHEICE
7223 SEHRA2 DAE 2HHO| YH| HEHE LIEILNM, | BH| 72| 355 Y5 A2 OfLILt
DECMS JEf2 A a2 Jafot Metof st 27 At s THRAI7|= HEo W7 FH|o| T oM E0
9o 2 LIEHHCH S8 H™o|M, PHl= of SER2 LEE =2 0 & OHE SEjRo| Mats oot
CMS SEZENM 27 EE 2 ZASS 0|0 UFAZ SEj2 Hetd 5+ ALk o] B2, ZHlE
FIHHQ 25 glol 27 & Hets ottt
7224 LR FH|= 0| EEO|AMO| JEjots THE F7HA 0l 69| JEIS ZESlOF & & ATH SH 2 SEf 7t
FIE[HEtE, CMS 2 ZolEl JEf a2 ZAoHX| 20, CMS G| AO[oA Ol &l 2= et

Yoot

7225 M3k fHo|lEe ztzio| A
HEEC) Me Eoj2e M

AEj(New State), ZHS(Actions)S!
‘E 2| A(trigger)’ (& 3)7 LYot

72.2.6 AE|@EO| C}
OHIES a|ZE

Im E
+>+ rot
o

1

(Transition
, 9| 7d(Comments)S

‘B

number), T4X

2t S(actions)’ (g 5)2

285k7| lof SEi Crojo] 1=t A

2FE{(Previous State),

‘O| ™ (previous) &HEff & T2

O| AND &}Q|AEfZ HOo|=l [, AHH|= Gt SfLt
EHEEHOHA'i ~ O|EI [

E 2| H(trigger), MZ22
23t

£ Zeottt:

AlZtof 2| = |5 o*EHoil ESHE MH77hR] 2 Oof T S Tt —)% 2|ZE gt Q= QUCt
Table 2 AEf M &t E{| 0| & (State Transition Table)
Num Previous state Trigger New state Actions Comments
7.3 MH|A (Services)
oM HMSste 7lS(functions)O|Lt M2E(method)S MH|AZFD SHCR AfH[A

73.1 HHL ZTAE
HAIX= & S

732 MHA O

7.32.1 CF2O| MH|A HA|X| M

Full document details: SEMI E87-0312 (Korean)

BHS 2F5= 274 HAIX|O[ ALt

Hol=

|A|X| EH (Service Message Description)

orcto
S HE

QB

e LE HAXS

stLo|C}.

2 MHI20f| ALEEl 0§ 7 21 5=(parameters) S LHEHHCF
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Table 3 A{H|A H|A|X| A HE| 0| Z (Service Message Description Table)

Service Name Type

Description

okt K=) -0 [ — gl 2ct ol A
#1 Q¥ N-Y £t R-2% U SE U+ Uk

7322 2 R HAIX| = M2 ®SKHO| ZHDOI 23 AIZE[D M SAH= ME|A MEXZEH SEHE

2% HAIXl= AMBIA RSO, =AE)0 o8 AR MSXHo|A E|OJE =

g5 27O 2 HAIX|= 58T S HAIXIE 7L (MAIX] LEo| et =82 8l8).

7.3.3 MH|A OA|X| Of 7} A== H Of (Service Message Parameter Definition)

7.33.1 Ct22 AMH|A  Of7§#H4(parameter) CIMEZ| HO|S2 MH|A0M ALEEE= 29, 89,
2|00 71 B4 2= (parameters) 2| S S ™ O|StL}:
Table 4 A{H|A O A| X| Of 7] H 4= T4 2] E{|0| & (Service Message Parameter Definition Table)

Parameter Name Form Description

#1 AY2 HO|S0M ME| 20| AH = 2} Of 7] == (parameter) 0| | K| S ElCF.

7.3.4 MH|A O A X] H Q| (Service Message Definition)

7.3.4.1 Ofefel AMH[A TAIX] 2 HIO|=2 MHE[A BIAIX|O| ALEE Of 71 # 4= (parameters) & § 2|5k,
Ol= Z HiAIX|2t FH|of tHet O BA|X|e] &IQlar SeHof Chsll 7| =SHCt Req/Ind 2F Rsp/Conf 2 2FE

E2 Of 7l i =~(parameters) & M| A|X[2] a0l HZA|ZICY.

Service Parameter Req/Ind Resp/Conf

Description

7.3.4.2 Req/Ind 2} Rsp/Conf &2 Of 7]f B 4=(parameter) £ 0| A| X| | Bt&k(direction)df| ™A

ZAIZIL O] HAIX| =

‘Request 2 2| HAIXLO| o MEECE =L XH= Of BIAIX|E ‘Indication’2t1 SHCE EBH =4 Kb

‘Response’S M&sh 4= 9O, | & & AMX}= ‘Confirmation’ O| 210 BHCF

7.3.43 CF29| A E = Req/Ind 2 Rsp/Conf HO| A LIEFLFD Of 7H B Z=(parameter) 2| HO|E AR EICT (O E

S04, 2 O} 7} H<=(parameter) 7} Z+ BHEFO| A AL | = HEEH):

M| 45 0l Of 7§ 14> (Mandotory Parameter) — R 29t 242 M S8} OFStCt
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=

_J'\_
O 7} 14 <= (parameter) gt O [Ch2} SHabEIZ QL.

30 B
oo Y

O 7 H 4= (Conditional Parameter): 25 AZt0| A HO|E 4~ UL CHE A== HO L X| (S
H = =

= o—
- 0| FOI M =R| Ot X[ = 24T 3| MM 5= A, Cf

u AFE X HO| O 7] B4 (User-Defined Parameter)

T | AFEEIX| B= 07 4= (parameter)

= |(SLOIMT ALSE) SEOIA O i) & 4:(parameten)©] 32 (29 FOIEICHE) 1 £7|0
UR[SHOF &

Of 71 £ 4=(parameter) 2t T HHE A

74 LT FO

Qr 2t o | M 9| (Alarm Requirements Definition)

-

741 Y2 QA HO| HO|E2 CMS Ol 27 E £ L TS LIEHHTE O| HOo[E2 &H| 42
2Hof| |8l Lt FICH Danger 2F Affected & S M=o CHot YaHS
HOZ=7| 3l X AR H7|5 D

E
Blolg ¥Ale Chea 2tk

Equipment Danger Affected
Configuration Alarm Text Potential Imminent Operator Equipment Material
Configuration 1 Alarm 1 X X X X
Alarm 2 X X
Configuration 2 Alarm 3 X X X
Alarm 4 X X X
8 7182 (Overview)
8.1 CMS = Ats2teE 7H2[0 P&ES X Eots HIE /o 21&= S5, HolH & MB|AF Folstrt

o =
0] EADocumentys 7H2|0j0) HEO| Lt SAE/FH S| Cht BFE QIEBO|A
BESHE 2|0l W SAE QHHO|AL o 2C TET| M0 Cfg QIE{T|0| A%
BT EFQ) FH|O| Lj % BT QIXIZt0] MBS E EBBIC

—_

X (Single Connection Requirement)

H Z&=(Standard)O| 7§
10 2 Of| okt

Full document details: SEMI E87-0312 (Korean)

9.1 EE ZE=(ZLE) WLk FH[ZH0| 7H2[0]E 2E Sl L} AZE St= STO0M AFEEILE 2E ZE=
THOl FH, 2td A ST o et U 2EE ZLEQL S EC ZE T UEH ZE XEZ AZECH
of £EE W AY + £ AN, ALKl o8 T2IU0| F +£ UTH 2E BEE YuHom
7| Bh(substrate) 7HME, B|EZ |2 O A, SMIF ZE(pods), SK FOUPs 9 22 EX3} 7j2|0] 98<
CHE7| o A =l AL
9.2 2E X E AW & (Load Port Numbering)
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I r_>d
re
=2
>
e
JIH
O
ra
Sl
m

rfr o
A%
Of
ra
|o
U
|
L]
-
>

o B

"W 2l (Carrier Slot Numbering)
93.1 2|0l X I = SO MEH =XH o= RO 5|0 =Xt IR E| ARSI
94 EC XLE 2|AA B3 (Load Port Resource Sharing)

941 EC ZEQ| DEL 2|0 & = ML AL MLt ASEE
MOH||of stCt. 2= L EJF TRANSFER READY A EfQ [f 2E ZE
7}ZIC} O M| 7IL|Z0| CI2 2EE ZEQ 2 Q= AL 1 &S (sharing)=

_Q_I-
;9
r|r
2
ra
N
)
k]
2

0z
ﬂJIII
L]

rulo i

=
EOIE1E Iﬂ'—l"oﬂ Chet ’i‘:l
=

95 2. X E M<& ME| 2 E (Load Port Transfer State Model)

951 EE L E M& AEJ R Bl(Load Port Transfer State Model)2| S -2 7H2|0{ M&0| Cljst SAE HHES
Ho|5t= A0|H, Ol FH| EE ZEO| Y=st= 7H2|0{2 T&EE 2160l Hast TH|et &2 A&dt=
SAES BYSICL |0 2 2E EEL O MEjR YOl SRHO AAHAS SABORIC,

952 EE ZE MM& AME 2 CHO|0] 12 (Load Port Transfer State Model Diagram)
9.5.2.1 Figure 1 2 2E L E ™M & AEJ 2 Bl(Load Port Transfer State Model)0j| CH3t CtO| O 124 O| C}.

953 EE ZEH

ot

~Ef H 9| (Load Port Transfer State Definitions)

9.5.3.1 LOAD PORT TRANSFER — IN SERVICE 2} OUT OF SERVICE AFEHO]| CHSt AFQ| AFEY.

9.5.32 OUT OF SERVICE — 2E ZEZto| M&0| H|ZMSIEIC ME2 Q3 0| 2E ZEQ| X|&£H 0l
AFE 2 2|8l IN SERVICE 22| Msl0| @ 7L EICH

9.5.3.3 IN SERVICE — 2E L EZt0| M£0| 243} =Lt OUT OF SERVICE 29| Mzt M&8 Qs 25
ZEO| AMES H|ZE3tAZIC

9.5.3.4 TRANSFER READY — IN SERVICE Q| 6}2| AEjO|0{, 2EE ZEL 7i2|0] M&S 0|2 2= QILC}.
FE0|Lt A5 2 MEE = A2, 2EEL(AL AEE EH UCH O] el F 7HX[Q] 617 HEHE
ESSIH, Ol 22 ZE M| 72|02 820 W2t AHR EICHREADY TO LOAD 2 READY TO UNLOAD).
9.5.3.5 READY TO LOAD — TRANSFER READY 9| &}9| A'E{O|C}. TRANSFER READY 2 Mgt I,
7H2[017F BAIEl 2E ZEO| EIfSHA| =L, Ol= S3(Active) 52| HENO|Ct O] HEHOIAM 2ZE
ZE = F FH2|OfLt HXY FH| LH(O], L& H1E1)01| BiX =l 2|0 E 22T 5= AT}

9.5.3.6 READY TO UNLOAD — TRANSFER READY 9| &}| AtEfO|C}. TRANSFER READY & F=tE [
C

7H2|0{7F HA= EEEEOH -,-_-XHcg_H:f,_ 0|= SS(Active) 8+ AMEJO|C}. O] AMEJOA RE ZEL=
ZCEENM WEE C2E TH|2 2[0S J2E 3 £ QICH MH|7} 2E ZEES ALRSH ), 1 AEj=
TRANSFER BLOCKED &2 ,j II:}
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9.5.3.7 TRANSFER BLOCKED — 7}|2|0] F< AFEj= READY TO LOAD L} READY TO UNLOAD 7} OfL|C}.
ZC ZE A ZE0| Y F0|7| 20, 0] Ij+= 0| ZRE ZENA £ 0] ZE ZEZ ME0| 7Hs5HA|
Q4L

( LOAD PORT TRANSFER)
o—1—>®
( OUT OF SERVICE )
| t
2 3
\ 4 ]
f._4_>@ IN SERVICE )
o—5—(C)
READY TO READY TO
LOAD UNLOAD
TRANSFER READY
6 8 10
v | |
C TRANSFER BLOCKED )
\_ Y,
\_ y,

Figure 1
BEC ZE ME MEj 22 CH0|0{ 13 (Load Port Transfer State Model Diagram)

954 2EE T E FM& AEf M=t H|O|& (Load Port Transfer State Transition Table)

Table 5 2 ZE X% AE| M2t 9| (Load Port Transfer State Transition Definition)

Num | Previous State Trigger New State | Actions Comments
1 (no state) A|AE KA X OUT OF 0| MBhe SIXH A2 AFENTE A|AE
o XA o] AEHO] 7| ehsich
IN SERVICE O|HIE E|ZEV} 7}53lEE @F L=
(History)
HOIH:
PortID
PortTransferState
Documents
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Num | Previous State Trigger New State | Actions Comments
2 |OUTOF SAE EE SURIIIN INSERVICE 2E ZEJIHS0 ARE £ Uk
SERVICE
SERVICE gt 718l 2= OlMIE 2| ZEJ} 7h58t 28 @ PElE
I E 0 L5l ChangeServiceStatus 0| 0| E4:
MH|AE HEotLt PortID
PortTransferState
3 |INSERVICE |5 AE = &I} 7} OUT OF (S)gl;fv(l)gE EEZEJI NS 2 QAIEC HE
SERVICE 7}& 7I% 22 Het 2 712|0f TS S flof 2=
Z E 0 L3l ChangeServiceStatus LEO| AR S A|ESHCH 20|
MHE|AE X &otr} Ex e
O| O|HIE B|LEJ} I} SSIEE
Q7 &|= H|O|E
PortID
PortTransferState
4 |INSERVICE | gervice : S AE = XHQX}T} E%QEE{FER 0| IN SERVICE Z 9| C|Z E (default)
IN SERVICE g2 717l 2E or QEO0|Ct 2| L= BEE ZETJ}
I E 0 C 3l ChangeServiceStatus | TRANSFER |0 MSS e = U2 I
MH|AZ Mgsict. BLOCKED TRANSFER BLOCKED AHEH 7} &I C}.
System Reset: 0| F 20| & H| "X 4CHH, TRANSFER
MZE7|310] o|8ff =Hd3}=ICt. READY o Ef7} EILC}.
O|HE E|ZEV} 7I5StERE Q7=
olOlE:
PortID
PortTransferState
5 TRANSFER e S [ READY TO
Service: DA E EE&= AKX TRANSFER READY AEfZ QI Iy,
READY —|t:i|'|' LOAD OH (M= =1 H
INSERVICE gt 7tX 22 | | 7H2| 017} EXH BT, oF2| SEl=
I E 0 L5l ChangeServiceStatus | READY TO READY TO UNLOAD 7t &|H, & X|
M| A8 B g3ict UNLOAD QITHE READY TO LOAD 7} EIC}.
System Reset: Of 4 2h2 EH| AEfZF READY TO LOAD & A2,
M Z=7|2tof ofsl 2 StE Ct. O|HE Z|ZET} ISR Q7 k=
Failed Transfer: 40| EVI=F
ATy, o Fghe PortID
RSH10 0f O|3) 2 A S EICH AFEJ| 7} READY TO LOAD 2}, O|HI E
2|ZET7ISStEE Q&= HIOlH:
PortID
Carrier]D
PortTransferState
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Num | Previous State Trigger New State | Actions Comments

6 READY TO . A TRANSFER : . o
Manual: 2H|7l =5 2E CarrierOut M{H| A7} CH7|38t0 QS ML

LOAD SH|7t =3 BLOCKED qH|A7F O 7|5k St

& AZOf CHol =2|H XtH| 2 & ZEJ} 81X TRANSFER
XA E QIX|BtLt. O BLOCKED HEfOf| ASM, FH= 2=
E 2| A(trigger)= AFEAL7F 27 I E 7} TRANSFER BLOCKED AEfE
g = A2, 0= Table 8 0 FX|5HA Bhet.
ZotE|0f AL 0| O|HIE B|ZET} 7t538l =2
Automated: PIO 2E 50| 27L& Ho|H:
A|ZtE| 10 PIO “READY” A3 7} PortID
£HA S| C} (SEMI E 84 AHE), PortTransferState
Internal Buffer: CarrierOut
MH|AZIO| 2EE ZEQ|
AlEpEICE

7 |READY TO . N TRANSFER :
Manual: 2H|7} =5 HZ2E CarrierOut M H| A Z} O 7| AEfO| 1

UNLOAD SH[7t =3 A BLOCKED qH| A7t OH 7| &EfO] 2
HEo| AlZOf CHel =2|H AtH| 2 £ L E J} X TRANSFER
XA E QIX|SICT. BLOCKED AMEf S [, MH|= 2E
0| E2|H(trigger)= AFE Xt} I E 7} TRANSFER BLOCKED A EfE
MEE 4= Qom, 1 0f= Table FXISHA BHCt.
8 0f Z#tE|of ek ol O]l 2| BT} IS TS
Automated: PIO EE M & 0| 27E|= HolH:
A|ZtE| 11 PIO “READY” A& 7t PortID
R PortTransferState
M SHEICEH (SEMI E 84 ZEX).
Internal Buffer: Carrierln
MH|AJF 2E ZEOf
ARSI,
By CarrierReCreate Service:
CarrierReCreate A{H| A HEZ 0|
DA ELF A HXIOf 2fsf
et Eict
Documents
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Num | Previous State Trigger New State | Actions Comments

5| pranSiER | Manual: j2]0f L2 E Fgo| | READYTO FH2lof7t 915 JHHIL B2l L
IR E|0| EE ZETJHH|QX|D M= ™& X (resource)df| 2|8 2=
2E W& 9o FH L EEQ) 222 4 9tk
A M= 74 72| Of 7t EXYSHK| OHIE B|ZEJ} ISR 2 Q7L |=
BES LIEF D 2 A X7 E[JI=E
HE0| 2A2EAZE PortID
g Moz LIEILH, 0] O] PortTransferState
£ A710| HEE 0 EAEICt

Automated: PIO ¢ 2 E M &0|
PIO “COMPT” A1 % 9} S|
Z Z=ICt (SEMI E84 £t X).
Internal Buffer: 72| 0{7} 2E
ZEOM WE HEHz HEsH=
NS BRI, 0| 2E

E 2|8}f 0| CarrierOut

M|~ C7|8} K| et

9 TRANSFER . o3 READY TO TEQ i

Manual: 7| 2| 0] LJOj| =&HE EE ZEQO |07} 2EE ZEOA

BLOCKED § fi2[of Lio Ml 2ol 74201 7¢ Ol M
7| & (substrates)Of| CHSF QFINME AZE E 5= Lt
ZEMNEO| tEE| ALt O|HIE 2| ZEV} 7IS3IEE Q5=
o oo D 6o .

ancelCarrierAtPo A PortlD

gl 0, 7 2[0|7t EE ZEQ| CarrierID
EC/AZE QK| = dizlEIC} PortTransferState

Automated: 7l 2| 0{0f &3t

7| Et(substrates) ]| C{ St

T2 NH0| 2tZ ALY,
CancelCarrier/CancelCarrier-
AtPort A{H| AT} A1,
2|07t EE/AZE X2
Bkl

Internal Buffer: 72| 0{ 7} Lj &
HIOM ZE ZEZ 0|55

b= e},
10 TRANSFER  |xj0| AlTHSH T FHE| O 7 RANSFER Mzl #5 0 2|3l 2™ £|-= TRANSFER
BLOCKED |=° | Aoy, 7§20 7} READY Mat#50f ool 2™ ElE=
RER|AL AR E 5| X| Y=L READY 9| &}2| AtER:
O|HIE E|ZEJ} IISSIEE 27 &&=
Ey=F
PortID
PortTransferState
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10 7H2|0] ZHX| (Carrier Object)

10.1 7H2|0{0f| TS HE = AN 2 QOFEICEO|= SEMI E39, K| MH|A BZEO| H2 &l MH|AE AHESHY
DAETLSILE EEE T 0|y o| £t 7H2|0f0)| Chot FH|QF EE netst= & otCt. 7H2|0{ = Table 6 =
7§2| 0 = d ™ 9|(Carrier Attribute Definition)| A ™ o| =l EM(&M)E 7HEICT

10.2 4K Q1A E A DL (Object Instantiation)

10.2.1 7§20 Z4x|= FHIOM 7H2|0{e] AT EQI0f HHO|CE FHQ 2tF50| M 2 AE 7L Bind Lt

CancelCarrierNotification A{H|AE AT L} &H|7F M3 HOZ CarrierlD & & % I o] ZHx||= ZtH|o|

OIS} QAAEAZIEICE F)2|0 K= SXY CarrierlD & A= X7t QUCtH 17| ME CarrierID Of 25|

OIAEAGIEICE J 2|0 ZHX|= NOT ASSOCIATED it E 4t9| ProceedWithCarrier L} CancelCarrier A{H| A 0Of

ofgf ok AAEHASDHE 4 QUL (Ol HTf CarrierlD 87| O|HIEE 2|O|SHC}). CarrierID 817]0f 2|5H

OIAEHESIE [ ContentMap &£/ Hl Z|AE0 2|AE)7} =ICL FH2|0] ZHN| 7} CarrierID 2470 2|38}
E

(o]

|

QIAE ASLE [ SlotMap £/42 “UNDEFINED”Z @HEl B E &80 2 L HEl 2|AE0]Of L}

1022 SAE0| BHOIM £ 0, SAET} ST 24|, ST AEf I CH2 S0l chah FulolA 2ol 4+
QUTHE ZH QIABASIEICE QI AHASHY ), D2feh 20]0] Tffgh S E O] ‘unknown object 2HE 24 7}
BEE UOE ZHFECH(T 04 Q1A HASE R QeCh,

10.2.3 2|0 2K QIAE ASE Q OF (Summary of carrier object instantiation):

1. Bind, Carrier Notification EE = CarrierReCreate (with PropertiesList) A{H| A

2. S{X| 27| &L CarrierlD 2 7}X|= 72| 0] ZHH| 7} Q= CarrierID 2! 7|.

3. 72| F NOT ASSOCIATED I E A0 ProceedWithCarrier L} CancelCarrierService.
10.2.4 2|0 K| A HX} (Carrie Object Identifier (ObjID))

10.2.4.1 24K AlHXo| 82 AAH- LHO| M K0 CHSt HZE 5{&Sh= AO|Ct K| AlHX= 2K 7t
QIAEAGHE [ WEEa K ol 4=PH(ifecycle)O| E'E WIIA| HAEX| g X[£E|0{OF SOt 24X
AR = A Q| =T F7| S TH| 0| A F LS OF S+, CarrierID = 7§20 Z4X| A/ HX}O|C}. ZHH|+= Bind
MH| AR QIAEASDIE| 7| MO Carrier]D ] 194 -S =HQI8|OF SHC}.

10.2.5 FW2|0f ZH| SWA|| (Carrier Object Destruction)

10251 QUHEMO = 720 K= FH2|0{7F RH|O|A JZCE 0 23 =7|7} Z2EICH O[H ™Mo Z,
FW2|7F 2E&|7| M| CancelBind L} CancelCarrierNotification A{H| A7}
7|8t2 & ZH|7t Bind MH| 20 o8l 7H2[0f QAAHADIE MEE HAS HifE I 7H2(0f Kl =T

=
717t = EC.
10.2.5.2 7H2|0 A s A| 2 2F (Summary of carrier object destruction):
1. 7H2|0i7t Fblo|A 2 EiTh

2. CancelBind L} CancelCarrierNotification A|H| AZ} 4= A =
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3. CarrierlD ZZ0| 7|8HS S AH|= 7120 Z4H| 7} “Bind” A H| A(RH| =
o|0] QIAEHAZE 0|20 = ATty d2| 1

4. ZAE b= ZHAXLI} CarrierReCreate A H|

A5 wrasiCt

10.3 7H2|0 & ™ O| (Carrier Attribute Definitions)

10.3.1 CkZ2| H|O|f

a8 £42 TENC

ek nj

—_

10.3.2 REQD & (REQD Column)

ofm
_.|:|.O|

103.2.1 Ct2O| HO|20M ZE &MHEL
G| O| E=ICE (O], ZH| 7} waferID 2| H (reader)E 7+X| 11

7H2|0] K|t A
ACHH,

>

10.3.3 ACCESS € (4CCESS Column)

10.3.3.1
MH|AS

7£0] RO(Y)
StLtOf

10.3.4 712|0f &9 Ol E

7| Hg)Z EA|=ICtD &
HEE 1] SAE 23 X3 E o

oT =

Xl A Ol

2 = AL

{|O| & (Carrier Attribute Definition Table)

Table 6 7 2|0 &/d & 9| (Carrier Attribute Definition)

AN

CancelBind £ =7|3}3ICHZE

= 7H2|0] Ao CHet ofHut 2[ZEQ| ZE|5t7] ?[otK =AEQ; FH|O| Cieh

X|2te, £M0| CHst 27| Z+2 Bind EE+= ProceedWithCarrier

Attribute Name Definition Access | Reqd Form
Capacity Halofzt 2ee £ de Ay | RO | Y oro| e
7| Zt(substrate) 3=,
CarrierIDStatus carrierlD Z4Z 0| & AMEj. RO Y |Enumerated:
ID NOT READ, [ID] WAITING FOR HOST,
ID VERIFICATION OK, ID VERIFICATION
FAILED.
CarrierAccessingStatus EHH| O ©|3F F)2|0fo] B M2 RO Y |Enumerated:
AFE . . NOT ACCESSED, IN ACCESS, CARRIER
SEfl. CarrierAccessingStatus COMPLETE, CARRIER STOPPED.
SENZ ROl HXY SFf AHEH.
Documents
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Attribute Name Definition Access | Reqd Form

ContentMap 2212300 ststs RO Y |n3px:oaM2AEL, ‘00| 99
Z E(lot)?} 7| ZH(substrates) “Capacity’gf0t S50, 24 1= =
AHEXIEO| =AM E|AE LotID @} SubstrateID 2 1A =IC}.

TXEAE
LotID
SubstrateID
SAEN o8| M &&= LotID 7 9 S [jf
Lot ID ©| Z+& null O|C}. g 0|
7| Bt (substrate)S 7}X| 10 QK| UL}
S AETJ} 7| E(substrate) Al HALS QF 4=
%S M, LotID 2 Substrate ID 7}
null O|C}.

LocationID & QK| Al RO Y Text 1-80 X}.

ObjType MK . RO | Y A Text 1-40 & “Carrier"t Y.

ObjID ZHH| Al X}, RO | Y |Text 1-80 & CarrierID 9 S .

SlotMap SAEO O MEE D RO 'Y |y 0l &M 2|AE, 10| Capacity | Ztat
YEHo=2 SF WO| YBiH St 20| BlAEL 2 32 Ohe YAHE
7K & 1,2,3..n0f 2 Cf:

SEHSH= S 2 AEfO] 2= A UNDEFINED, EMPTY, NOT EMPTY,
CORRECTLY OCCUPIED
o | £
E|2E, 1 Th= FHIof of5k DOUBLESLOTTED, CROSS SLOTTED:
AT (S5 BkSLA| D O{ &l 7| Th(substrates) S
AR ols (o] M3 E NOT
EMPTY).

SlotMapStatus &2 o8 HA=0f| CfSH S AME]. RO Y | Enumerated:

SLOT MAP NOT READ, [SLOT] WAITING
FOR HOST, SLOT MAP VERIFICATION
OK, SLOT MAP VERIFICATION FAILED.

SubstrateCount S 7H 2oLy o RO Y | Capacity EC} B AL} 2t2 47} oft
7| Zt(substrates)2| 4. .

Usage H2lojLhel M= 2. (o, RO Y T zrb|of o8 % o| &l Text.

TEST, DUMMY, PRODUCT,

FILLER, §)
#2 NOT EMPTY = 7|T(substrate)2| ZX{TH ZHX| S 4= QU1 7| Th(substrate) SR 2| F&tot @IX|= LRI = gl= TH[E LIEILY|
flolf =R EICEL MX2 GO{X|HLL O|ZE L2 oKX= A1 20| -5 X E 24X == A= ZH|of| Cisl NOT EMPTY = X-8%¢

< GiC.

10.3.5 72| =80 TSt &l (Rules for Carrier Attributes)
o ZH|I7F TAEQ Qo XM3=E MOl =M, Capacity, ContentMap, SlotMap, Substrate ==2f

A8 #(Usage)2 B ZBHCE. LocationID 9 212 TH2 S £ 452 Ht|of o8} 4H=|n SA|EC
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o HX|O| &4, Capacity, ContentMap, SlotMap, Substrate =2} A} (Usage)2 SlotMap O| X|&ZE|7|
MO|L} H|-Z2<! ] Bind, CarrierNotification, EE = ProceedWithCarrier A{H| A2} SHA| K| -2 = C}.

e SlotMap ZAZ0| ZH| 7|8t [f, SlotMap &2 CarrierlD & ZZ5}7| I8l Bind, CarrierNotification Lt
ProceedWithCarrier £ | & 3tC}. SlotMap 50| SAE 7|8 [} O] = Ml & | X| &+=C
e 2|0 §d2 7i2[0{7} Bind MH[AQS| LR=Z ZASHY| FO| HSEl CancelBind AH|AZ}

FMUEALE 2|0 7F M 2 W7HX| 7 K| =] Of OFSHLY.

« 7i2lof £8

rlo

EEF ProceedWithCarrier AJH|20f| Of3| XS |0, O] M S &l 7H2|0f £&2 A7t Of
.I

MHE| 20 2f3 Q1A AL E|=X| Ote[=X| 2| Of £0j| t2t EEtEICt
o R 2| &2 |0 ofs ZLSHA HO|EFCH
10.3.6 7§ 2|0 | X|(Carrier Location)
10.3.6.1 LocationID 0 J8} E7|%l 2|0} 9IK|= B2 Wt S KB 2|02 XXt ALREIC
7H2|of fIX[= 7420 E 18Y = U= SE[HQ F20|H, 2d U= CHdet OHE SE5S 7H= TH e
M7 LSS LtEHL = Z 0| OfL|2}, EhX| 7H2[0 7t E A & F&2 LIEFHCE

10.3.7 702|0 Y| X|Q| 0| (Carrier Location Examples)

10.3.7.1 7H2[0] #{X|= 7H2|H{ & StLte| 7 El /X[ B2 X2 2 0[Sot7| ?I8 LHFEH2 2 ArE &=
Z1 2| IH(grippers), 74H0|O0f(conveyors), A2[H|O|E{F# T OfL|2} 2= ZE Q|X[, 7|EH(Substrate) ZE 2|X],
W2 HIH 9[X| S Zeotrt.

10.4 7i2|0] K| W|O| Y (Carrier Location Naming)

10.4.1 72| /XK= 183t 0|52 EE=Ct. 72| 0 2X|0f| Cist M E = CarrierObject 0f LocationIlD £
29|87 L} &H|0|| CarrierLocation-Matrix £ Q 18}0 ¥-S ULt LocationID 9| HIAE WAL QX|E

|=3lCL O E W™, 2E ZEQ| 2Z2E/AZE 2[X[0| CHFt LocationlD & ‘LPn’0| £, ‘2 2ZEE ZLE
HSQF ZLHEE ZTE UHE99.1 9 B X|™H &S Ed| Z™EICH. FIMS ZE Q| X|0f Ci$t LocationID
& Al2 ‘FIMSn’0| 0, H{ T 9| X|0f C & LocationID & A!l-2 ‘BUFn’0|C}.

10.5 2E L E | 2| | X| (Load Port Carrier Locations)

10.5.1 FOUPs & CLtE 7| 9f3f 1 QtEl 17 B TH|Of TS, 2= ZE E(Load Port)= & 7HX|2| CHE 74 2| Of
X E 74ZICt. StLt= 42|01 & TESH D T st= 2 LEtL 2, CHE Stbb= FH2|0 & 2ot Jfge
T A= YK E LIEHH L

10.6 | X|=S7t2| 72| O] (Carriers Between Locations)

10.6.1 72|01 7F 3+ 2Ol A T

S Rz [EE W, /X £82 7120 TEO0| 2tRE| 1 FH2|0f7F M2 2
W2l X[ (FHA| /X))o S

M7ER| RE ?IXIe 5Lt fIXI0 5 ATIC

10.6.2 AF2H (Usage)
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10.6.2.1 8% (Usage)0]| i3t Of7H == 42| O 7} S0 Q= 7| Th(substrate)2| S 2 LIEIHHCE R E L0

CHeH 242 ZH[OA X783 gfolct 25 WE I FHl= =2|&Ql otE|M(partition)s HEEEMN

H2loE #e|stct ol [Eol ZHl= H2(0)7t nFEO Ues =2|FQl IFE[M(partition)0| OfH
HOIXE Z2d517| flsl 8= Of7H # 2= (Usage parameter)S A SHCE.

10.6.3 SubstrateCount

10.6.3.1 Bind A{H| AL} ProceedWithCarrier M{H|A & @ A E = 2H|0f| SubstrateCount Off 7} 1 5= (parameter) &
15t 4= QICtH 2Lt ZH|= 217 €38 W SZo| Ao k2t O] O 7 Bl 4=(parameter) S | O| ESI L,
L= N =4

= T
Eot 7| T (substrate)S 7H2[O{0f F7Hotn M|AHst= SHS0 2450 Dj7iH+S YHO|ESCE 2H

pl

—

o 1

n

—_ 1 = =
ZHH| 7} QIA B ASHSLT| M Of| SubstrateCount O] Z2 ¥ X| Z3HCHH, 1 ZHH| = SubstrateCount 2| - null Zf 7!
7H2|of K| E QA HADIBICE

10.6.4 ContentMap O Lt 2 E ™ & (Lot information for ContentMap)

10641 Lot 2 8fLt £2 1 0|49| 7| B(aubstraie)} 22 F 8| 1FOE SEMIES0 0] B2ISI2L Y00,
Ol ZHH| 90| FESE|0f ULk Lot ID & 0] 1E 2| Al Xo|n, ZHH| 7} 7| B(substrate)0f| 23+ Lot ID
HEE won 3| 0| YEE SX|sHofsiCt.

>
nE g

10.6.5 2|0 ™2 AMEl (Carrier Accessing Status)

10.6.5.1 CarrierAccessingStatus = ZH|E 7tX|12 Q&= Fi2|07t O|sE %=
2toISH7| 2| =@ AE0]| o|5 AL EICE 7H2|0{7F LH & H I FH| LHoj| RUCHH
MH|AE ZAStE ZAEO| oI5 A E L

UA=A gl= Ao 47 E

, O] 2 Ef|(status)= CarrierOut

10.7 7H2|0] MEN R (Carrier State Model)

10.7.1 7|2| 0 AE} 2 H(Carrier State Model)2| 2X-2 FH2|0{ 0] Cist SAE #™ S HO|E0f ULt ZH|=
242t0] FHa|ofof Thef HHHO|D SRRSOl A2 UL K|AhCY.
10.7.2 2|0 MEf 2 B CtO|O{ 1= (Carrier State Model Diagram)
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/P semr

CARRIER

CARRIER ID STATUS * CARRIER SLOT MAP STATUS " CARRIER ACCESSING STATUS

. . 17
. 12 .
SLOT MAP NOT|
. . NOT
. READ . ACCESSED
. N . _

14 L . 18
: v

IN
ACCESS

13 WAITING FOR
. HOST

19 20

SLOT MAP
VERIFICATION
FAIL

SLOT MAP
* | VERIFICATION
OK

CARRIER CARRIER
COMPLETE STOPPED

Figure 2
7H2|0f AEj 2% C}O| O] 13 (Carrier State Model Diagram)

10.7.3 72|00 AME} Q| (Carrier State Definitions)

10.7.3.1 CARRIER — CARRIER MEHh M| 7FX| ANDed(orthogonal) AtEj 2 7}ZICt CARRIER ID STATUS,
CARRIER SLOT MAP STATUS 3!, CARRIER ACCESSING STATUS.

10.7.3.2 CARRIER ACCESSING STATUS — O|'= CARRIER O] S} Q| AFE{O| Al S M AEfS LIEILYOY,
NOT ACCESSED, IN ACCESS, CARRIER COMPLETE %!, CARRIER STOPPED U| 7}X| 8}9| AtE§E J}RICH.
x7| C|Z E(default) Y3 3}9| AE}= ‘NOT ACCESSED’O|C}.

10.7.3.2.1 NOT ACCESSED — O|= CARRIER ACCESSING STATUS O| &}9| AtE{0|Dq, 7§ 2|0f0f &tH|Q|
H0| AIRE|X] iQtS m MM EICt FH2|of7t MESE =~ UCt

LS =

10.7.3.2.2 IN ACCESS — O|.= CARRIER ACCESSING STATUS ©| 3}2| ALEJO|D, 7)2|0f0f &tH|o| 20|
A ZE|OL O] A2 2| X| UUSM HME[D, 7{2|0l= & 2 = giCh

10.7.3.2.3 CARRIER COMPLETE — O|'= CARRIER ACCESSING STATUS O] 8}9| ALE{O| O, 7] 2| 0f0f| CH St
FH[O| 0| RS I HAL|OY, 7H2| 0 7t TS E|OfOf BHCE. 0| 20| £|F 4 Elf(final state)O| Ct.

Documents
SEMI E87-0312 © SEMI 1999, 2012 20 Document Sharing Hub

Full document details: SEMI E87-0312 (Korean)


http://www.avadocuments.com/doc/semi-e87-0312-korean
http://www.avadocuments.com/doc/semi-e87-0312-korean

/P semr

10.7.3.2.4 CARRIER STOPPED — O|'= CARRIER ACCESSING STATUS ©| 2| AtE{O|T, 7H2]ofoj| CHst
ZH|o| 20| HIEYHLE SLEYUS I A1, 7H2|0{7F TS E|O{OF $HC}. O[Z40] £|F &} Efi(final
state) O| C}.

10.7.3.3 CARRIER ID STATUS — O|= CARRIER 9| 2| AFEjO| T AliXjof Rt 7H2|0{0] & ALEj2
L}EFLH DY, ID NOT READ, WAITING FOR HOST, ID VERIFICATION FAILED, ID VERIFICATION OK O] L|
7tX| StRIMENE ZHTIC 7| 5t9l &Ei= 7H2|0{0f 2He) FH|7F 7HX| 2 e =HHel HEo| 7|8E
S RJUCE carrierID 7} Bind L} CancelCarrierNotification A{H| A0 Q|8l XS E M 7H2|0 ZA|= ID NOT
READ o} ME|Z OIAEABIEICE CarrierID 7t CarrierID 2| (reader)0f 2|8l XZE Of ZH2|0{=
WAITING FOR HOST 3o}¢ ME|Z QIAEHASGIEICE FH2|0{7} ProceedWithCarrier A{H|AO| 9|dY
OIAEASIE [ J2|0{= ID VERIFICATION OK 3}AMEfZ2 QIAEHASGIEICH XEZHMOZ J|2|07}
CancelCarrier AMH|AO| 9|8l QAAEHAGDIECIH Fi2|0{= ID VERIFICATION FAILED ol|AEIZ
OIAEAGIE|C

10.7.3.3.1 ID NOT READ —O|+= CARRIER ID STATUS 3}9| AFEfO| 04, O] ALEj= ZtH| 7} CarrierlD £ 212
= 12 mojct MY =lct.

10.7.3.3.2 ID VERIFICATION FAILED — CARRIER ID STATUS o| &}9| AEJO|M,. O|= CarrierID 7}

CancelCarrier MH| 220 2 AES 0| HE S HUiS M 2 EC} 0| 0| X[F El(final state)O| Tt

10.7.3.3.3 ID VERIFICATION OK — CARRIER ID STATUS ©| 3}2|AFE{O|T CarrierID 7} *AIE|X|-EIM|-
ASHEICE CarrierID 217|7F AFEE 4= §l11 BypassReadlD H=7} TRUE & AHE[OQY7] I|E0 ID =
bypassing ID 217]L1, ZHH]LE 5220 o8 HBH0l 2458 S6) 5910 ZHEICH 0]20] AFAeholct

co=Td oo

10.7.3.3.4 WAITING FOR HOST — CARRIER ID STATUS 38}9| AEf 0|04, &tH| 7} Carrier]D 2 M2

MR o= 92 7| ZH0|Lt Ee SAET} CamierlD £ OFX AS3K| %2 7|2+ S0t AT

Jot
rlo

O
0

10.7.3.4 CARRIER SLOT MAP STATUS — CARRIER O] S}Q{AEf2 22 Mo| 23+ 7{2|ojo| SXY AEj=
LIEFHCE O|&= SLOT MAP NOT READ, WAITING FOR HOST, SLOT MAP VERIFICATION FAILED, SLOT
MAP VERIFICATION OK, U] 7}X| 8+Q| AFEZ ZbRICH A7 C)Z E(default) Q)2 5} AMEf= SLOT MAP
NOT READ O|C}.

10.7.3.4.1 SLOT MAP NOT READ — CARRIER SLOT MAP STATUS 3}9| AEJO|O, C|Z E (default)
AFEJO|CE. O|= 7H2|O{(Carrier)7t HH|0| S22 ZEE [ 7|THE E(Substrate Port)O| Al ZfH| 7}
H(SlotMap)= §EH2 2 215 W7HK| - &L

uy e
by T

10.7.3.4.2 SLOT MAP VERIFICATION FAIL —CARRIER SLOT MAP STATUS 9| &} 9| AtE{ 0|4, &tH| 7} &
W(Slot Map)S AN SAET HAES AHfet i HHECH 0|Z40] X[ FtEfo|Ct.

bl

10.7.3.43 SLOT MAP VERIFICATION OK — CARRIER SLOT MAP STATUS O| &} | AtE{O| T, &2 P (Slot
Map)O| 3 | XtOpX} Mg EICt. 0| Z40| x| ZAEHO|Ct.
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/P semr

10.7.3.4.4 WAITING FOR HOST — CARRIER SLOT MAP STATUS S| AEfO|0H, HH|7} SAEZEH
%212 7|che o Ay e

10.7.4 72|00 ME| M3t H|O| & (Carrier State Transition Table)

10.7.4.1 Table 7 2 E2|H(trigger)2t QIAH

Table 7 72| 0 ArE} M =t T O] (Carrier State Transition Definition)

2otE i 2o K Ol &kl S

%S LIEFEHLY.

# | Previous State Trigger New State Actions Comment
1 |(no state) 7h2|0f7t QIaE AstEict | CARRIER e sie Mt 9ol 2L EE
Ol E 7} GiCt.
2 |(no state) Normal: Bind Z2 IDNOTREAD | oo O|#fIE 2| X ET} 7tSot=E
CancelCarrierNotification QFE= 0o H:
MH| AT =41 EICE CarrierID
CarrierIDStatus
3 | (no state) Normal: ZHH|0f] 31X} gggING FOR |oio O| O|HIE B|ZET} 7H538t =2
Z XY S}X| Y= CarrierlD 7} 27E&|= HojH:
EEREEXICEI CarrierID
. PortID
Abnormal: CarrierID 7} CarrierIDStatus
GEH2 2 AKX X| Tt QutR oz 0 M2 Bind
ZH| 7|8 45 Aoy MH| A7} EEME|R] S
YRA=2E I AT
43X D 87| =0
LOf et
L= olYA™Lez, Bind
MHAZF HEHMOZIDE
&1 ZH| 7|8 30
dEHOIX 23S B8R0 = 0
Fgho| Yassit.
4 | (no state) ID 97| Al = ID HEGES O| O|HIE B|ZEJ} IS E
. VERIFICATION .
UnknownCarrierID OK ProceedWithCarr | o 2g|= §o|H:
O| &l E(ID Read fail or ier A{H| 20 CarrierID
UnknownC.'arrierI.D Events): o8|l Ml 2E|= CarrierIDStatus
ProceedWithCarrier ) = N .
B AT} 2 AEI T CarrierID 2 O| M=l Bind AH| A7}
== FAEX] 2 FR02
OIAEABEIC | gragsict,
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# | Previous State Trigger New State Actions Comment
5 |(mostate)  |ypoly| Mmj e 1D HEES O| O|HIE 2| ZEJ} TH5EtES
Unkn CarrierID VERIFICATION C |Carri
nknownCarrier FAILL ancelCarrier Q7= Ho|H:
O| &l E(ID Read fail or M| A0 2|38 CarrierID
UnknownCarrierID Events): HEE = CarrierIDStatus
ier AM{H| A7 .
CancelCarrier A{H| A7} CarrierID 2 0| HSH2 Bind MH| A7}
SMlET
= N A E|X] 2 202t
QIABASHEIT) | BHAl ST}
6 |IDNOT Normal: CarrierID 7} ID A O| O|HIE B|XEJ} JISSIEE
READ N VERIFICATION
YEHLZ 5K 1L OK 27E|= HO|H:
Fu7t 4EHoR PortlD
CarrierD & S SHC}. Cage
CarrierIDStatus
Abnormal: 7} 2|0 7}
CarrierNotification A|H| A S
E5|M CIAEASIE| T
FW2|of /X of et FH|=
CarrierID Read Fail O|EHl E
LE = UnknownCarrierID
O|HIEE ™M&DIC)
Aog=AEE
ProceedWithCarrier
MH|AE Saiisict.
ProceedWithCarrier
MH|A= S2(H 2|0 E
Al 7| 2|8l Carrier]D
047§ £ 4=(parameter) 2
OfL| 2} PortID OH 7}
B =~ (parameter) £ X| &3} OF
st
7 |ID NOT CarrierlD 7} MoXMo 2 WAITING FOR | o1o O| O|HIE B|EEJ} =8l 2
RE Al FdSE2 HOST o= | O|HIE B|ZEV} 7tSOHEE
OIS|X| Qt=C}. Q7%= HIOo[H:
PortID
CarrierID
CarrierIDStatus
8 | WAITING ProceedWithCarrier ID ol 0| OJHIE B|ZEV} 753l 2
FOR HOST MHE| A7} 2 AIElC} VERIFICATION
- o OK 27&|= HolH:
PortID
CarrierID
CarrierIDStatus
Documents
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# | Previous State Trigger New State Actions Comment
9 | WAITING CancelCarrier A H| A7} 1D gl=. O| O|HE B|ZEJ} 7t E
FOR HOST VERIFICATION
Al ElC FAIL Q7&|= HOo|H:
PortID
Carrier]D
Carrier[DStatus
10 |ID NOT BypassReadID 2= WAITING FOR  |ProceedWith- 0| OJHIE B|EEV} 753l 2
READ HOST Carrier £
FALSE 2 M™EIC} 12|12 = Q&= Ho|E:
2
7H2I0f = ID 97| 7} AH| A ZICHECE PortID
FO|X| @7{Lt MK 5| X| Camer®
- N CarrierIDStatus
HUAS W s EC
11 [ID NOT A ID o o Lo
BypassReadID =7 gs. O| O|HIE B|ZET} 7} 53822
READ P sl VERIFICATION | *° ol | h7tset
TRUE 2 M8 |1, OK 27 E[= HlO[E:
7420 7} ID 2| (reader) 7t PortID
KH|A Z0|X| Y7Lt y
CarrierIDStatus
HR|Z[X] GAS
SAlgC
12 |(ostate) - shzj0p7t elaBastect | SLOTMAPNOT gig O] MBhof| RTE|E OMELE
ALk
13 SLOT MAP 22 04 Slot Map)O0 ol 7 SLOT MAP HOo 0| O|HIE 2 ZTEJ}7 =3 EE
NOT READ = w0 ( p)O| 13| 1 VERIFICATION BA DT | O|HIE 2| ET} JtEStE R
ZH|of 23 45X = OK Q7 &|= H|O|H:
A==} PortID (if valid)
CarrierID
LocationID
CarrierAccessingStatus
SlotMapStatus
Documents
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# | Previous State Trigger New State Actions Comment
14 | SLOT MAP | Normal host based WAITING FOR SlotMap 10 |0| O|HIE B|ZEJ} 7}S3IEE
NOTREAD | yerification: 28 B (Slot HOST B
== NEe 2 |2TEsHolE:
4D ols
Map)0] &HS 2 35| S RASSICH | PortlD (if valid)
PH7t 2 AE A5 S CarrierID
7|cralct, LocationID
Equipment based verification ¥S{10tMap (if valid)
fail: &2 M(Slot Map)O cason
=% &l 28 SlotMapStatus
EEREEXERTT
= 7|8t 30|
Amjstet.
Slot map read fail: &%
B(Slot Map)0| 2f&{X|X|
orr}.
Abnormal substrate position
within the carrier: &
B (Slot Map) 27| 7}
HIY X 2 S El
XIS LIEHHLC.
15 | WAITING —\proceedWithCarrier A{H| 4 7} | SLOT MAP XAlt2 Cj2 |0| O|HIE B|ZEJ} IH53lEE
FOR HOST VERIFICATION
Al ElC OK 2| E Q7 &= HOo|H:
XIS StC}. PortID (if valid)
Carrier]D
LocationID
SlotMapStatus
16 |WAITING  |cancelCarrier A{H| A7} SLOT MAP EE 0| OHIE B|ZEV} 7HS3IE R
FOR HOST VERIFICATION
A EICH FAIL AZ E(Unload) | 27E&|= H|O|H:
st Z=H|Z giCt. |PortID (if valid)
Carrier]D
LocationID
CarrierAccessingStatus
SlotMapStatus
17 | (no state) FHE|0 ZH K 7 NOT oHo o| Mzt QI8 QAL
HE2lof 2K 7} ACCESSED s | Hets 28t 7 El=
QA HASHEID Ol E = GiCt.
18 INOT EHH| 7} 72 mMasty| |INACCESS 9o O| O|HIE B|ZEJ} 7Ms8lE&
el |3 |7t 742 ol off 2 517] e | OJHIE 2 b 7S5t
A|EtShLY, Q7 &= HIOo|E:
CarrierID
CarrierAccessingStatus
19 |IN ACCESS EHH| 7} 2 CARRIER Ho O| O|HIE g|ZEEJ} Jt=dlE 2
|7t 72| o1 of COMPLETE e | OJHIE B|ZET} 7HS3t= T
<PEEEREE Q7ElE HofE:
Z=FsiC} CarrierID
CarrierAccessingStatus
Documents
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# | Previous State Trigger New State Actions Comment

20 |IN ACCESS | xty|7t 702 CARRIER olo O| O|HIE B|ZEJ} JI=sIE 2
|7t 712 of of STOPPED s | OHIE 2| ET} 7HSOtER
HEdHez §22 27&|= HolH:
= ZoliC}. CarrierID

CarrierAccessingStatus

21 | CARRIER Normal: 7} 2| 0{ 7} (no state)

ro ox

[> ™ T
ot rm Q@

[>

I
-

N
-
2

O| OHIE E|ZEJ} 7} 552
27 &= HolH:
CarrierID

TH|2HE Q2 C g,

-l
u
8
un
1o

Abnormal by service:
CancelBind

LE = CancelCarrierNotificatio
n MH|AZFF2|0j9] 2E0|
oHN SAIEILE

e
=

Abnormal by equipment:
gH| 7|E 4SS 20zt
ZtH| 7} CancelBind

MH| 29| RHH| =7[2tE

Saeict.

#1 72| 0f MEf 2 (Carrier State Mode)Ofl S0{ 2 (2|0 K| QAT AT} StLEO| =7 O|HIE 2|ZERIO| 2FEICL O] OJHIE
BZEL F2|0f ME{REO| TS RE I ALEN(CARRIER ID STATUS 8}Q|AMENQL 7§2|0f CARRIER SLOT MAP STATUS
SHMENE s Ao Y HEfE ZEsiCt.

A

10.7.5 =& ™ 27| M|E Atg (Slot Map Read Details)
10.7.5.1 &% B(Slot Map)2 | 2|H 2R E ME2| HE0 A 2= Mot ZH|0AM A5 FICE

10.7.6 712|0] 27| M1l (Carrier Read Failure) — 7| 2|0 217| A1} CarrierlD 2| (reader)?} AH|A S
M sk, 72|02 ID E S == 8iCt L 2|Z EtCt. Ol" CHEA QO MEfECH=E LA|H 2 AOjo|Ct

= 21 T

10.7.7 H}O|I{jA Q17| ID (Bypass Read ID) — MH|A 27}, O] AX|, b= Q51 217 2P & Aldls £~
gl M CarierlD $17|= &7bsSICh Ol= 02| 3 EH HEHE =
CarrierID 2|C{(reader) O|80| £7}5}7{Lt MX|E0f QUK UAHL ZE
CarrierID ©| H}O|I A(bypass)E AZSSH7| I8l At2 L= BypassReadlD AFEX
BypassReadID = H}O|Ilj A (bypass) CarrierID 2| (reader)S A SIX| =Lt 0| A2 2|0 244 = ID NOT
READ AEf2 QIAEAZS g0, 72|07} $=AIE|QYS [, BypassReadID 7} FALSE (C|EE Z) EL=
TRUE 0f| [}2} WAITING FOR HOST 22 ID VERIFICATION OK 2 AME| @B F 20| 2HA3CH TRUE ¥
[ X}= & © 2 Bind Of| A 2= Al E|= CarrierID 2 AFR ST} 21 X| LCHH, 712] 0] WAITING FOR HOST 2
Mztstn S AE7} ProceedWithCarrier S5 MSH7|E 7|CHRICH A E|[= ID &= ProceedWithCarrier &

tsl= ID O| Lt

E .
7} ASSOCIATED ¢ I
PN HAE TS

=T =

=
11 M B E (Access Mode)

11.1 M2 2 MEJRE (Adccess Mode StateModel)
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11.1.1 2 2 E ME| D E (Access Mode State Model)2 M= ZEQ| M3t0f| &
SAEHDEOFL|Z} RHH|O| M2 DO SAE KL KOS} 2t 2C L E(Load Port)= 8 M2 1

/P semr

AHEf B2 F (Acess Mode State Model)S 7 X|H, MANUAL 1f AUTO & 7tX| 2 2 E MENE JIRICE O|l=

11.3.3 0] o|g|0f QIC}.

11.12 22 ZTEE Q3 M2

H
Z E(Load Port)& |3t 2EE X
2L Y HE Y

A A|(Carrier Transfer Boundaries)Oﬂ o|s} X| pS|

Table 8 72| & 4

ot

A A (Carrier Transfer Boundaries)

EL} ZHQIXIO| OsiA HER MEHE £
':'”(Load Port Reservation State Model)O| RESERVED AfE| QI
4 DY HAE ME ZNSI=7HS

UALE A 2E

Table 8, 7H2|0] &

= AT

Transfer Type | Transfer Method Starting Boundary Ending Boundary
LOAD MANUAL 0| A|ZF Z 7|(starting boundary)= O| 2t= AA = ALEXI0]| 2fsf HA|EICE
ALEXLOf 2f5H HA| It AIZ ZA O 2= Z0f| Cish e Tl o A7t
ChoH 2eizl o7} TEE|X|DH IS0 2 | mEXIR CH2 O R KBHEIX|
MotE| XK= G=Ch 72| & HXIShs | Reh AT 23 7ts A2 Lo
presence A, EE XE 2 gEl FC 2= I2|E ZH K| presence U
ZLEQ| AQIX| L= ZH| 242 53t placement A, 2E X E E EFJ| EE =,
ateintel 3l 22 2= EEO| A9 U B8 EE
MH|& AKX E St 2 Y At2| EH
2
AUTO PIO A& ‘READY’ 7t 2 E2 9|3} PIO 7} M& 22 A5 ‘COMPT' 2
AIBHE|C} (SEMI E84 &), T SOt (SEMI E84 ZH ).
UNLOAD | MANUAL Of AIZF B AR RH0] ol8) YA EITt |Of 2t ZA1 & AR Xto] of8) YA| Elt
AIZF ZAof THa el of 7t 2tz ZAof THal e off 7t
ZotE| X|2HH2|0f E O Ol e HXISHA] | Z & X2 AP 27 7t Al
Q= presence ! placement MM, 2 E CI2 0| = G O|A 72| 0 ZX|E BIX|
IE Z g2l = AHl 24, MH|A Q= presence B! placement MM, EE
HAIX| E= 2E ZES| AQK|E ST |ZE & H7|, RE ZEQ| A9JX|, TH|
ZYXto| B YHo 2 KT X|= =& E= MH|A AR E St
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