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1 27| (Introduction)

1.1 7§18 0| (Revision History) — O|&= GEM HEZ29| X 27t O|C}.
HRl(Scope) — GEM BT #Hl= &4 AZ FUOAM Br=H FH|o| XS Folst= A=

M|SHStCt SEMI E5 (SECS-II) HE2 ZAEQF FH|7H| A E|= HA|X|2F 20 A E GIO|H ol 9o

TH85tH, GEM EZE2 O SECS-II HA| X[ 7t OfTH 20| M AHE E|0fOF 5t=X|, 12|11 Of

| 0fOF 8H=X| & 2| 4}C}. Figure 1 © GEM, SECS-II ¥ 7|E} E Al T QHS 74| BHA| £ ROl &L}

GEM EE2 S4 AZM SAE HREO S5
HAIX] ALIZ|2E AR 5= o FH|Q %E.*
ALI2|R7F SAELL MH|OA AIRHEICH, SAETL MES GEM
HEEO| BAIE T2 &S5HA =l

Figure 1
GEM 2| (GEM Scope)

0| EEO| MYE 7|5 E3| ¥e +F0| £M ZEES 9 A1Z YA (0] 2 S0f, SECS-I, SMS, point-to-

ol HEQ AHE2 oY

ge)
o
Q_I-
Do |

point, connection-oriented or connectionless)0f| S 2 MO 2 MAH || QLC}.
BELE+E QS @F = AL BN | K| R=C
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.

O| EZS ALEO| A El O AEO| HA|E o|0|8}X| @=L} AL XIS O] EES AFRS}7|0f QA OFF Tt
ZZHof TS A 9ot ST, FAIL 7| EF HISHAFS S of ChSE M8 ghors [T M elo| QUct

1.3 23 (Intent) — GEM% DE Bt | M= FH|of Ci$h SECS-TT o] Al 7| =2 MO|SICt. GEM EE L2
HEE R CIHRO|A R ZAK O XHE8t MA T2 1MS X|Yst7| Yo 7|51t SAHS FRSHE &H|9|
olgh gl £4l 7|59 O'Hrw EH| R3S S Ho|tCt AH| 22 YHE E£7tE|= 7|50] GEM o Ho|El
SRO|Lt 7|51t ZESHX| %= 3 GEMOf| IBHE|X| &S E7} SECS-IT 7|52 FAE 4 ULt 0|2t
T} AFSHS SECS-IIHA|X|, 7] O|#HIE, 22t 9174 oy I =, m2 M A AEH, 7} G| O|E| SH2(T|0|E 2L,
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APABILITIES
LT

FUNDAMENTAL
REQUIREMENTS

—n_

Figure 2
GEM 1’4 2 4 (GEM Components)

YH S5 YHle 58 72 YH|o| 2 0{0F 5t 7t GEM 7|52 Z2E3H7| ?ls) 124 St & &3l 0F
StCh GEM BE0| FolE 7|50| 53| e M= gHel 88 A=t 27 MedEs SFAIZ17] 26
HEERAZ] WZof, tHF=2| ClHo|A Mz=A7t ZHel 58 R0 H&&l= GEM 7|52 R ES
7Y AoZ 0| JoHA| 2, L& CIHO|A MEYNS2 ST AS3 T = XH0| 2 QI8 2= GEM 7|55

1.4 749 (Overview) — GEM BEZE2 O}2§0f M= &2 L}H ofRIC}

Section 1 —2=7W (Introduction)

@]

| He 71 0|2, B9 U GEM BES| SHE FYBCL Ol T3 BA TXO| R U B 23
222 Ay

Section 2 — " 9| (Definitions)

O] 22 ZMOM AHEE|l= 80| & Fo|otrt.

—

Section 3 — AE| B2 (State Models)

O] 22 JEf 222 2= ?I8ll o]l MMM ALEEl= #olS 2O £oF 2E Bt d M= FH|0f
HED7|0f otLto| g2l 7|s& 7t 7|2 dE R2S 20t JEf RE2 = AE FFHOM FH|2
4= 2Lt

Section 4 — 7|5 B! A|L}2| 2 (Capabilities and Scenarios)
O 22 gt x| M= ZH|of Cislf HolE 4 7[s& AM5| 2oL 2 A8kl 7[s&52 =25, 89|,

27 AN AL 2 E ZEetth

Section 5 — 0| O|E{ 8 Q| (Data Definitions)
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0] 22 SEMI E5 0= O] &= Apf(Data Item Dictionary) 3 B 2 AL (Variable Item
Dictionary)Of| Ciot & ZE #7800 & BN 512 22 0|5 ALE0[ X[ohEl SECS-IOM Q| HO|H =2
BOELH(F, 518 HAD. & ¢iWf 612 22 HO|H =TS s =2E0 AFE = U= 7HH HOlH

o T

=S LIE5ta, 0| = SECS-II O M F 2| &l Moh= B o =Lt
Section 6 — =T O|HI E (Collection Events)

of &

rlo

A A
g+=F0

rZ

fE0] B2 FAHD 12 01210 s HlO|E S 2OjECH

Section 7 — SECS H| A| X| 18| &8t (SECS Message Subset)

Ol 22 GEM &0 Ho|E 2= 7|52 7ot O 22t SECS-IIHA|X| 9| 4 =2 1 BtCt
Section 8 — GEM &==(GEM Compliance)

O) U 718 e 27N B 37O T 8 i 22 HEHE
JEE &xZ 0|8 S |
GHOM AHEE 91% #BE 0 A EMHE Folotrt

Section A — HEE|H 0| M = E (dpplication Notes)

O] 22 FIHHQ 28 FE OAIE #7EThLt.

Section 4.1 — 3T 2 F A A E (Factory Operational Script)

O 22 E8% SECS 7|50 28N 58 2 AlZA(sequence) 2tZ(context)O|A] A AHEE =

o
UK IHRE 11°d5tH, YEIH 2 SAf (action)O| +H E[= A| R A(sequence)Of| L2} 715 E|0] QUL
Section A.2 — ™H 1| D 2t A (Equipment Front Panel)

O] 22 O] ZMO|A Zlel ME 1 E B E, EA|7|(indicator) ;! A{X|2] 2l X|HE #7doi0], UH I 2
A S 295HAL.

Section A.3 — THH| L 2EO| Of| (Examples of Equipment Alarms)

Of 20 M= ChYoh FH| FJof A E L2 O S 77 TtLt.

Section A.4— E2J|O|A O|O|E| =% Q| 0| (Trace Data Collection Example)

0 BE BAE0| of3t 20| A(trace) 27|81] OIAISH FHIOIA &% 4 2= BIIH el Z20]2 (trace)
GHIO[Ef T AIX|2] | Al S TS THLt.

Section A.5 — Harel 27| (Harel Notation)

O B2 MO AFREl AEf R ES M HSt= David Harel 2| "Statechart” B 7| #H S M HStC}

Section 4.6 — AEE B3 O{Z2|# 0| M 2| O (Example Control Model Application)

o] &

rlo

ZH| o] ZAE E(control) R Bt S A E O| A5 A2 (interaction) ]| LS G A| & 7 SHLY.

Section A.7 — 2|0| E B L|E{ & 9| 0| (Examples of Limits Monitoring)
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O] M2 X|shlimit)2| AFR S H=t5| 17| |3t 4 7HX| 2|0|E 2 L|E & (limits monitoring) G| A|2F & EHFA Ol
ofZ2|#H 0| dS AFTtCt.

1.5 X BF 9 23 (Referenced Standards and Documents)

1.5.1 SEMI B = (SEMI Standards) — Ct22| SEMI HEE2 GEM EZT0| ZHE|O QO l, L2 GEM 0f A

[—= ==
SRS

O| GEM B &E2| Z=gts T dettt.

SEMI E4— SEMI Equipment Communications Standard 1 Message Transfer (SECS-I)
SEMI E5— SEMI Equipment Communications Standard 2 Message Content (SECS-II)

SEMI E23— Specification for Cassette Transfer Parallel I/O Interface
SEMI E37— High-Speed SECS Message Services (HSMS) Generic Services
SEMI E139— Specification for Recipe and Parameter Management (RaP)

1.5.2 1 2| 3 (Other Documents)

Harel, D., “Statecharts: A Visual Formalism for Complex Systems,”
231-274."

Science of Computer Programming 8 (1987) pp.

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

S| HA|SHK| Q Z| A HFO|CE

2 820 (Terminology)

2.1 9| (Definitions)

.
el

M4 318 Xtof| IHE M=t HE

H| O|HMI EL} L &S 790t XSt= A0 728HO0F STt

A

HOAM AL
ALIE|2) A|R A(sequences)S

E=
XS A SOl UL

212 7|5 (capabilities) —
Zt A (operation) SECS-II | A| X|(

AHECE 7|50l ol 2Eel 28

Jls2 Ht=H M=

PN
H

— 2% 0|

Al (communication failure) —
= T2 EZ0| et SefRIC
(04|, SEMI E4 EE = SEMI E37)2 & X 3HC}.

! Elsevier Science, P.O. Box 945, New York, NY 10159-0945, USA. http://www.elvesier.nl
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n
0
3

2.1.5 EM Ol (communication faulf) — ZHH| 7} Of| A &

= Z=ISEX| ZSHA L E A M(transaction)
EtO|M Lt & Al(conversation) EfO|H7I IR LA S L £ =

r>=
02
=2
[N
U+
0=
Ot
n

2.1.6 HEE (control) — 71 E Z(control) 8l= 242 ‘X| A|(directing)’ 2} Z+2 HeF&H S SHALSH= Z{ 0|}
2.1.7 HH| 2 (equipment model) — ZH| -2 7|5, A|Lt2|2 8 XAt53tEl Wit 2td S K| |5H7| 9/
H

7
N = ZHH| 7} =2 St= SECS-II HA|X| £ HIE S 2 A O| =Lt (Generic Equipment Model & 7).

bl

2.1.8 O|HIE (event)— O|HHlE = ZEH| 7} 2t

| 7}

2.1.9 GEM =% (GEM compliance) — "GEM Compliance’= E73 7|50| LTt GEM BEZTQ| =4+E
LtEF = 7HE GEM 7|52 2| 5l= &0]. GEM &4=(GEM Compliance)0f| LSt AtA|S HE = 88 E H=E

or

3 = Q8 AFZA0|C}.

— —

2.1.10 LEt™ ZH| B (Generic Equipment Model) — Y 8EtX ZEhH| 2 Bl(Generic Equipment Model)-2 EHH| 9|
7O oot Hx Z-2M A EILE Ol= R =2 THO HEY += A= 7|s8 =SS, EF

Fot 27 A E AFoHK| = F =Lt
2.1.11 BAE (host) — SEMI E4 9} SEMI E5 = “ZHH| 9} EAIS}= K| S(intelligent) A|AEI” O 2 M, SAE
(Host)E Y o|strt.

2.1.12 BAIX| HOl (message fault) — FH| 7t “Ze(defect) L Z 0| M2 = GZ” HAIXE =4 H=S W

L}

i

2.1.13 Y AT E (operational script) — @ W AJATE = AKX 33 292 MA X 2l A &l A(sequence) 2
= MaIoh AlLt2| 20| B Z0|C O|E S8 A|A" 27|t MR £, 7|17] A R(setup) A2[1 T2 A0
Al & A (sequence)O| C}.

2114 YR} (operator) —0|ZE 7|52 SUSLEE FHZ 2Y (2 SO Z2AY) s AR
SYRHE ALK 02 FH|0f FYE 2 YK B (console)S SoH HH| 9 43 X Ginteraction) S FHC.

2.1.15 T2 M A EEQ| (process unit) — T2 M| A EHQ|= ABHH O 2 &FLEO| AlSH 3 ZH(single run command),
ZEMNA T2 5SS Soff o TR 2 NE|kl= 2 E YotCt LEA ol T2 M| A EH|= 0] I (wafers),

7tM E (cassettes), O H &l (magazines), = E (boats)O| Ct.

2.1.16 T2 M A ALO|Z2 (processing cycle) — TE2MA AFO|2 2 AutX o2 oF T2 M|A CHR|0 ZEHE
BE XYEE0| N2| &= A2 A(sequence)O|C} O] = & & Ml (action) EE= A7t M2 AR EICE

0z

2.1.17 A|L}2| R (scenario) — A|LIE|R2E 7|52 £dS7| {8 AR A(sequence)2 HYE = SECS-II
HAIX|IS] 3E0IH, & O B=stA 517 fIoh 2 2 7|EF =7 A|Lt2| 0] ZeHE 5= QAT

2.1.18 SECS-I — SEMI Equipment Communications Standard 1 (SEMIE4). O] E&2 EIA RS232-C £
7|90 2 M7\ M It HAIX| M& T2 EZ0| i3 0| & E(method) S HA|SHCL.

2.1.19 SECS-II — SEMI Equipment Communications Standard 2 (SEMI E5). O] BE&& BT M X x ZH|
7 E S(contro)0f| TRE T BIAIK|ON CHEF 22t0] A A(syntax), A|THE|A(semantics) I TIAIX|]

dAES SAlettt.
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2.1.20 SMS — SECS H|A|X| AH|A(SECS Message Service). | E T 20| ZBHEl SECS-II HA|X|E HE&E
M AFE &= SECS-10f Cfigh CHRFO|Ct.

2.1.21 e 23 (state model) — 4FE & Fl(State Model)2 A|AHIO| SAHS MEHSIT| Q|5 Xot=l AEf 2
SEf Hgte| ZSO0|CE Of RE2 HEfE 2F5ts =, JEf WA Jtstt Ad/EE, THE HEf22
Hehs EB|H(trigger)ot= O|HIE, EfZIS| et T2 N A S5 Z ottt

2.1.22 A AE CIZE (system default) — A| A X7|310| OpX|Qtof| MW E XH| SEF DEO|AMO MEfS

= o=
oln), Al AT 7| 5t0] ORI 20| S B B2 TEsts 2B TBiCt

2.1.23 AAHE XT3 (system initialization) —IHR| - & (power-up), A| A Bl M Sl(activation) B, A| A B! XA H
Al ZH|I7t &5l Z2MA. 0| ZE2MAE SOl FH|l= FH| % 22| el HE S| 7tS(operate)S
ZH| ot
2.1.24 ALEXRt (user) — SE S HESHD 3 2% ZE S X ESt= AR ALE A= CHCH=2f Al (setup) &
Xt
=

o
H2l S 2 A0 YHISO| 7t & RSt F HE[H|E|(activities) T+ Of| CHe 2= M-S 7HEIL.

3 AEf B (State Models)

o
nz
rlo
rx
H-|
Rin
=
2
0
0
=2
fim}
ro
>
i}
Ha
In]
Hl
oot
Ot
=2
o
= qmn
>
m
> -
Ha
ne
o 1o
ot
k1
o
o
Ot
N

rlo N

o O om &
>
=

o o o
< o o

-]

o 4t

o
2

w NE
H
M
for
LN

o
1o

NIRRTy
O 4> 12 Ho

rI_r

Figur

[¢]

8510] HH 23¢9

omn
12
mjo
Mo
>
Lot
el
=)

D& " 2 (state model methodology)S O
g Q|

|
P EZE R0 =050, 88 22 EM= Ci5at

my!
rlo
=
N
Pal
0
B>
]

o AAEO| JHsth HEjS, AIATO RYRA Z2 BE JH5Y 3 YEO|A CHE YEIRO| MBS
| -

o O%
(8

Al 2+t B 7| | O{Of 3l 10, Harel 7|

Xl
—

=

o Z{Z}o| Feh O A|ZIt T & HEf, MehE E2|A(triggen?t A=A 7 FARUK|, TEto| ADE S
& £ Gt ™2t H| 0| = (transition table).

o O AEfTF AT O] QS [} A|AE ZES F™S= 2 MEN Q| ™ O|(definition of each state).

0

712l 249| 0= § A5 Off M CRR{TICL
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EQUIPMENT
KMMUNICATIONS PROCESSINN
CONTROL ALARMS
SPOOLING LIMITS

MONITORIN
PROCESS MATERIAL
RECIPES MOVEMEN
TRACE TERMINAL
REPORTS SERVICES/
Figure 3

e g a2 71829 o
(Example Equipment Component Overview)
e SEf ZE#O[ 0|2 Ot et &
1. &Ef 7| 7| 2 &!(State machine Model)2 §2ot 48 = 0|Ct.
2 BAENAYS NE| RUS 22 T S 05T + Ak
3. AFSRtet FH| E2 1240 B st H| SXho] YBHE 9l MYAS FHICE
4. “Legal” 2 Y (operation)2 O {E ZtH| AME{ LFO]| 2} H o| =IC}.
5. 22| OHIE SH = L7 LEf Fe

o

6. Q| 29| &2 (commands)2 ALE{ M3tap o E 4 QUL

7. H| ZEE(contro)O| THE SHOM 2HE SE 22 79 @4 M2 23E 2 ACHO: M= 2
HE EEN D2 MY B 2E; R T o AL T2 N Y HE 27

3.1 MEj ZE HFEHEZE (State Model Methodology) — O] A O|A AW =l CrASE 7|5 (capability)Q| O A
7| (functionality)S 2 X3} t7| |8l, David Hare Of| Al 7St "Statechart"H 7| S X} EHSIC}E Harel Q]
2§ LS50 LIS Ao B7| 2| &St O[3 E RIS "HHEA|" 210{OF SHCt. & Eat ChZ2| =AM
MNEEl= 2 M7HA| &= 2 7|5 (capability)2| HEZH 7|5(functionality)S 2 FLAO0|C}: Ho|E 2}

A
SEILE SHR JEHS] 22 28, of SEiOA CHE SEIZ2 7tso Hs 285ts HO0lS , JEiet Mete
40

ﬂll

[ I s O i —
B E ROIFE Harel O OJ5) HOIE 7|55 ALGSHE 121 12, 05 #20 THE A2 T& 24
240 oot SEf 23S Fo[StCh Harel ®7| 2| 29 8l O Y ELZ FEs Folot 18, HO|=,
HAE0 Ot MEHS 22 0S2[AH 0|8 =E AS O M dHEICL
HEf 222 J|2 TRl JEi(state)O| T, SEli(state)= =M DFH HHO|Of, ZAUO| S=E= 4%
SEf= SHXHOICE Ot =2 MM E=, ASX] X, Azt SaF 23 Aen, Lot £F
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A= (stimul))Of] Cieh 2HSo| YL HEf Folof ZeECH (S S0, HAIX Sx.Fy 7t =4 32, SH
HIAIX| SXFy+ 1 & Y- tCh). A= (stimuli)2 CHIY = AKX T, BH=H| FHH|O| M= =4l SECS HA[X],
w2 7[2H0| Bt= & Efo|oy, FH| TR V|0M 2 SA Y 8L A TEol HE AretE Eefettt

g Mt O7|of 2 JEi ZREO| S S =S| o] ?lof, JEit O|HME, 2|1 Mz A S
TEot=s A0l RESICL OHMEE FHO[7|EH SHO|H, Ol =4 HZOILL & O #HEH2=2E
oj2{gt Biztol Q1Y HE = Mehlimit) =0t 22 M THE, 29K HE AKX, E=

MZ2 28 SEfo| Oigh Ha), 5 JEifiste =40 Bl = OHMIER 24X LtEtLtOF BtHH, =
SEfEet XpA| 7L OMIERLD HEHE = QUK Abad CHCES=Cf O[HIE T FH|Of M He“é'i%* = A7 W20,
M-S0l Bl o Fet 0|40 ZX|E & A=X|2| R E 272 O|MEZ EFdt= A0l R5ILL Of
TOIA O E(term even)ZF &0 YH|OA LOjLt= HXA| 7ts8 F2S ARzi02tD R {22

| |

ox Hl
10
[
+
30
n

OMIES LS MDA FLISHAH “4=F OfHil E(collection event)”’2 CHE & 4 U=0|, Ol SLEHA
TSI 7hFE[= TH[OAC| O|HE L= 2HE OMIES| O5S LIEHHCE 0|50] HZ2 Zds}
EIACHH S AE 2 2|ZE k|= O|HIES O|C} O] 2|0 o[5tH FH|o| +=X O|HME 2[AEE gt ez
HH| oftH =

|EQ| 39| Tt #OICh Of ZMOIMS SEf RE2 SAETL S THX= ME Al
O,

o
FECE Kottt metM o BEO FolEl RE HE| M2 EE=2 HAGHA] s ot =3
H

32 EAM ME| BE (Communications State Model) — S AME © 2 (Communications State Model)2
SAEQL Al Al EXf = Rt #EHE FH|o| SEZ Fo|otC). § 4.1 HOo|A 4l A7 (Establish

Communications) 7|52 ™O|HE A|ZS10] =0|2 ZESICE 0] RELE E2|&(physical) HZ0|2}7]
B ZH| 2t ZAEZLO| =2 F(logical) HZA S =514
3.2.1 20 (Terminology) — &0 £ 4| AlTjj(communication failure), 32 E MM AT} (connection transaction

failure) U £ Al & Z(communication link)2 0| A LHO| A O M2l AFRTHS Q|8 HO|E|A 2 M, CFE 20| A
AN-EE Z ot 0L AR 80{Qt 233l A= ¢t =Tt

[ ]
ofm

>

>
:|I:=|
1o
Ajm

M T2 EZ Ho|= SEMI E4 (SECS-I) IE= SEMI E37 (HSMS)2 AHx

o A ERIMM Alllj(connection transaction failure)= EA A™EES AT Of 2MSIH CH20 2ol

of7| Eic
. =N

o ZSElEIQOF(timeout) M| ot LHO| A S1, F14 S EHO| £=Al0| MIfs}AHLt

o EXNHSH EUESI, F14 7t AL COMMACK® £ 0 2 2 MHSIX| b [ i sict.

? Establish Communications Acknowledge Code, defined in § 4.1. See SEMI E5 for further definition of this Data Item.
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o SE EIYOFZ 7|Zt(timeout period)2 SEHO| 04l Mot HAX(primary) HAIX[E HIHe=
Mot S A|ZHEICH (LT EFQIOF2(timeout)Q] EX T 2 B2 & 0|0f L8 SEMI E4 (SECS-I) FE= SEMI
E37 (HSMS)Z %t %x)

o E Al A A(communication link)2 "accept" 2f= @Al 10} S| S1,F13/F14 E &M M (transaction)Q| 5% QI

2tz = 0| 20{ZICt 0] BZL 22|H0|7| L =2|Ho|t.

1Moz MEE = JALE St HAHUS 7tX0, AL
= BEO|CE O[S0| F(queue) {0 AS M CH7|SHCtD
=222 M Ci7|E A (dequeued) DY

o A2 UM HAIX|Z} ME E|7]0] AN LA
ueue)= 0|23t M=l OA|X|E OIRZE
S0 o S X &3 ZH(storage)Of| A O =0 XA

I.
F

e T&(Send)2 "queue to send" EE= “begin the process of attempting to send" H|A|X| & X BHSHX|BE 0] Z4 0|
HEe HAX|e d3X el &= & 2|0|5t= A2 OofL|Ct.

. BAEE SAEO 2|8} SASO|N B4 AT0 T2t SEH ol 2K 2 Y EX BH|olo| S4E
HAYY = UL [MEtM ZAE = K| EX| S1,F13/F14 E A M(transaction)= A| 2 & 5= QICH

3.2.2 CommDelay EO|H (CommDelay Timer) — CommbDelay E}O|H(CommDelay timer)&= SI1,F13 &
M&stEe AR A9 7tHS ZHSH=O ABES UE EFO|0E Lbepuich o] 7tzol Zols
EstablishCommunicationsTimeout 2| Z}1} S5}, CommDelay EfO|H7t SAEQ| X MM O E HOX|X|=

4=LCt

EstablishCommunicationsTimeout 2 HE ©H X2 FEA|E|= SI,F13 S M&si8{= AR AIO|9] XA
do|gt= AMEAL L/d(user-configurable) &H| &4=O|C}. O| Zf2 CommDelay EO|HE -*-7|2f0|'EE||
NEET

CommDelay EtO|M& EFO|LUE A|ZSET| Iof ZE7|5E|Of(initialized), &tE§ WAIT DELAY 7} &
Zoo|ar x7|}bElCt.

“times out” | RS [} CommDelay EfO|H 7} Bt & k| 10 (expired), M& A= A|-0| o| b0 22 A|ZH2 0 O|LC
AFE} WAIT DELAY7|Zt S0t 93 7|7t0| EFO|H{7} BHRE|B, SIFI3 S Ma3s7| 93t 22 AlEot
WAIT CRA® AEf 20| M2 E 2| H(triggers)HC}.

3.2.3 11 (Conventions)

e S1,F13 8 F&ESIH = A= AEf WAIT CRA 29| Mal(transit)A|0f| 2t LM =ICt O] CommDelay
EfOID'IE " eXpired "= A7F[0{0f BtCt.

e CommDelay EfO|H= AfEl WAIT DELAY 2 7 Zh(transit) A|¢| Bt X 7|3} =ICt S1,F13 & M&517| |t
C2 9| A|E+= AE| WAIT CRA 2 T Sh(transit) | {2 [T S SHCE

3 CRA is the mnemonic defined for Establish Communications Request Acknowledge (S1,F14).
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3.2.4 EM ME|(Communication States) — SECS EXMO| &= 71X| £ 4tEj=, DISABLED 2} ENABLED O|LC}.
A2 H C|Z E(default) 2 Eff= TH[O| M AL XAIF 4 7S 2 Eli(user-configurable) 0 OF SHC} (O & &

S
I (jumper) A7 &£ = H| 2|2 (non-volatile) | 2 2| HH-E E).

AAE 227|317 gte | M, R PAs FH| BHE7| 7| S(functions)O| L =2t AQ|X|E &3l AHHEX| S
AE MEHS BHZAD 4= QUCH T X9 8§ B A (two-position type switch)2 A|AH! C|Z E (default) 22|
= 7tsdoE Qs AHEE &= gt

ENABLE AtEj= Of2{0f A3 =, NOT COMMUNICATING 1} COMMUNICATING, & 7tX| 819 AEHE
7bRIC}. &H|<= NOT COMMUNICATING 1f COMMUNICATING O|2t S}Q|AEfE RH|0A] K| ™o 2
gt 2 M Ao SAl HEHE 2 HXIO| A LT of St

HA

A E 3™ M(transaction) M I Q| A2, NOT COMMUNICATING 2} BA|E| O, AFR2 X7 M 74 Sh(user
configurable) ZfH| A%=9| EstablishCommunicationsTimeout = S1,F13(Establish Communications Request)S
&3] fIot Al Atole] 2tA S 2FSt=0 ALE &L

Figure 4 = E41 AEl &2 2 (Communication State Model)2| A 2| AFEl(superstates)@t SH| AEf AtO|Q] BAHE
HOIECh AR MBS 2|70t (uiggering) OME U AWE SXaction0] CfSH AHES Table
1L1LLLLIL 1 O FRECH
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1 COMMUNICATIONS A
DISABLED

2
[EnaBLED] 3
( ™\
4
} { NOT COMMUNICATING |
7

HOST-INITIATED EQUIPMENT-INITIATED A
CONNECT

7

CONNECT

t

WAIT CR
10 FROM HOST

WAIT DEL AV

\
s[ |7

5
WAIT CRA
N
15 14r 9
%MMUNICATIN(y )

Figure 4
Sl &Ejf Crojoj 17

(Communications State Diagram)

E M A 2 Bl(Communications State Model) 2| AEj= CH-2 1t 20| ol =ICt:

DISABLED

i

LS T

O| AEJOM SAE ZAEE|{Q} SECS-1I EAI2 X
X|[OfOF BiCt M&

AEIS HEIE, RE SECSI 540 A

ofi
mjo

XY SHK| L=Ct LHXI7} ENABLEDO| A DISABLEDZ
Qe CH7IS RE HAX|=

AMH|E|Of OF StH, &2l E &M M(transaction) 1} &4l (conversation)2| B & =7} ZS(action)0| = F T|0{Of
=2 =T HAIX| TS Z2EZ0|H U0 O|F(issue) 7}

Stoh* GAlof MEEE S HA|X|2l HE|&
X2 O] mEO M= Y E|X| f=Ct
DISABLED AHEfl= 7HS 3t A| A Bl C|Z E (default)O| C}.

ENABLED

=

=
M3 B W, AAH K73 Al Z2 2K MY Ao, S0 3AHoE 4HE
COMMUNICATING O|2}= &FQ|ALEf 7} AlSH EIC} SECS-I T} Z4HS LS Axo| Z2EZ2S

o
11 A A (syntax) 41 K| 2 4 AUS 1 4 2B (functioning) &= XS

u
N
S|
n
inl

<

ENABLED AMEj = 7}58F A| AE C|Z E (default) 0| C}.

4 Refer to SEMI E5, § 5, for definitions of SECS-II transaction and conversation protocols.
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S1,F13, SI,F14, 3 S9.Fx 0|2|2| OftH MA|X|E BHT SFQALEN7} AlSH £|= ZoF A

= O —
S1,F13 EE&= SI1,F14 (Establish Communications Acknowledge)2|0f SAEQ A =4l
LSl =71 Moz EAO| Madoz MAXME M7X| S1,F13 2 Adsto] sAE

= o= o

Aot J2{L} S1,F13 E&IM M(transaction)O| Atz StLte| FH|ZHO| AR EX| S
|

ENABLED/NOT COMMUNICATING

0
e =

n
4>
In g0
in]

o
v H
=
>

o
=

m

to

ofm

> mu rr

ru
-l
—~ -
Q
o
a
=
=

NOT COMMUNICATING AMEf= = 7tX| AND 38l9| AFE{Z 7XICh O[5S =H|7} NOT
COMMUNICATINGY! [joict Ald T|= HOST-INITIATED CONNECT®2} EQUIPMENT-INITIATED
CONNECT, O|F F 5t9| &Ei= st 7|7t 52 TH|Qt 2 AET7 4 HEE Al=5t= Z2 TH|Q
Bitg Hefol sk’

NOT COMMUNICATING/EQUIPMENT-INITIATED CONNECT
0| AFEf= WAIT CRA 9} WAIT DELAY, & 7}X| 8}9| AtE§Z 7}RICH NOT COMMUNICATING AHEH O

ZIQl A], EQUIPMENT-INITIATED CONNECT 7} HX AlSHg|m WAIT CRA 29| M3l0| B,

CommDelay EfO|H 7} "expired" 2 ™ &1, SI,F13 & M&5I{= S24AQ A =7t LOoj Lt

NOT COMMUNICATING/EQUIPMENT-INITIATED CONNECT/WAIT CRA
E4 A7 9 (Establish Communication Request)0| MESE|H, HHl= SAET QEZ QlAE 7K
7|ctaict

NOT COMMUNICATING/EQUIPMENT-INITIATED CONNECT/WAIT DELAY
HF S M(mansaction) AT{7H LMSHEL Commbely ELO[T{Zt X7|Sh Eo, Fel etooizt
U=E[7|E 7|CEICH

NOT COMMUNICATING/HOST-INITIATED CONNECT

0| AtEf= NOT-COMMUNICATING O| A3l (active)E [ SAEO|A A|Zt=El S1,F13 0f Cf2sl= ZH|9|

—

EXS M ST

NOT COMMUNICATING/HOST-INITIATED CON-NECT/WAIT CR FROM HOST

ZH| 7 SAEZEH S1,FI13 & 7|CH2IC}H S1,F13 0| =4l £ ™, ZtH|== COMMACK =0 2| S1,F14 o| M &S
Al shef.
ENABLED/COMMUNICATING

SM0| MEED, FHE SLFI3 0| EEE HAKE SAERSE LM &I}

[ o

COMMUNICATING & [, SAE ZEE{Q} SECS EA12 SX| |00t SICE O] MEf= EA ATf7}
MSIAHLE EXMO| E7t8 W7HR| A& A (active)=ICt & H|7F COMMUNICATING 19| AEHO| A
AEZHEE SIFI32 2AISHCHH, AHH| = HIE A COMMACK S 0 2 X310 S1,F14 2 &8l 0F ShLf.

HIZt OO HEE SIFI3 228 E1 SLF14 & = 4ISHCHEH, O S Ef(action) = F2 R 7t iC.

=13
=
k=)
N3
o

> Note that in the Harel notation, an exit from any AND substate is an exit from the parent state and thus from all other AND substates of that
parent substate.
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S410] AlTfst A2, FH|= NOT COMMUNICATING 3}9| AlEjZ S07tn SAEoto] £AI X 4HS
Al stet.

HOST-INITIATED CONNECT/WAIT CR FROM HOST OA SAEZEE SI,F13 & A% [f, ZHl&=

EQUIPMENT-INITIATED CONNECT/WAIT CRA O|A] SAEZEH S1,F14 £ 7|Ct2|= ZAO| 7hs3iLC}.

0| Azto| gzl [mff, MHQF SAEE= HZl(open) S1,F13/S1,F14 EZIM M(transaction)S 7%ICH.

S1,F13/S1,F14 E#l M M(transaction)?| Hd&XQl &t2 2 EXMO| Y3Hoz MAH™EQY7| 20, Ol &

E M M(transaction)®d  StLE7F @M HIHO=Z 2ZEED NOT COMMUNICATING  AFEfOf| A

COMMUNICATING S 2 FMztEl 4= QICt O] [f, CtE2 E ™ M(transaction)0| HAIMO| BtAloz EF E
t

M} 7k X| COMMUNICATING 20| M1} 2.2k S 2l(open) ALEZ QK| & 4 QlC}.
COMMUNICATINGO| AIB4E! [, KtH|7} O] MOl 2=AlSt S1,F13 0f CH3H S1.F14

SILFI4 SE-S HAIE Ol grAlo @ F 4 &|ofof ST} S1FI4 M| AIje Hrjol

- O —

&K

S

>

% Mo
oh 3%

Che ©
ElC

OH" ujn
>

—_

COMMUNICATINGS 2 M 2+0| 2 0f< [, ZHH| 0f| A} A|ZHEI S1,F13/S1,F14 7} 0] % 8| & 2l (open) ALEf2FH,
F.

SAEZHE E s oiet At doj= ZH|of og sS4 7“OHE FEC
E}O|O] EFIOHR(timeout)O| L 4E If S9,F9 7t & E|0f0F shCt " (SA Fof A

AE 2l 9 @2 I A|X|(Stream 9 Error Message)0]| CH3E M| 5 At § 4.9 % Ax)

ol
o sSol Y E 2™ M(transaction)

[AIR| Eofel Fea,

3.2.5 AEl ™= State Transitions) — Table 1 2 Figure 4 O = A|S} =l AE M2tS M HSHC}

i, S4l0] EYE WIX= OfH HAIX|=
CEAM M ma A= EA0| ENABLED =2
A

X7t DISABLED AFENOJA ENABLED AE
| ol
EAM AME] 2 (Communications State Model)Of| A

& 97| H20| £ OMEL WK

| ]
S2ete oEg vt o2 £ o

— —

[> ob oQ
[m i

o ot 2 Ho
[m

1o
mn
2 L2

f0] = COMMUNICATING ©. 2 2] A 3to] dojdujo] 1 o] A= o} AFd oz AT s A 53 495 L)
'SMS (SEMIE13 ¢} & 54 R E 3o A A3 glolv] e &A= Fax| et}
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Table 1 41 AEj M&H (Communications State Transition Table)
# Current State Trigger New State Action Comment
1 | (Entry to NES-E L System Default g, A|AE
COMMUNICATIONS)
C| £ E (default)=
DISABLED L}
ENABLED & M3 &
% Qlck
2 | DISABLED 2 AXt7t DISABLED |ENABLED gle. SECS-II £410]
0f A ENABLED £ St BLEICE
Hghetct
3 | ENABLED S OIXI7} ENABLED |DISABLED e, SECS-II £AI10]
0f| A DISABLED 2 = K| ElCH
Moottt
4 |(Entry to ENABLED) | ENABLED Atejof  |NOT =y NEN-EL-
COMMUNICATING
xel ENABLED & %I /gt
& UL 2 YRt
o8}l ENABLED 2
Hehg 4 k.
5 | (Entry to EQUIPMENT-| (NOT WAIT CRA £ Al0| x7|3}. EMNMHY A ZT}
INITIATED COMMUNICATING
CONNECT) off Tl CommDelay E}O|HE [AZHE
“expired” = AN,
SI,F13 & M5
6 | WAIT CRA o174 WAIT DELAY CommDelay E}O|0{ ]| & #t31Chai, Cf 7|
E 2l ™ M (transaction) x7|13t Mg 2 E | 5| (dequeued)
Ay CH 71 (queued) HAIX| = &g &
HAIX| 2| =M 2 2Z(spool)
CH 7|8 Al (dequeue). | I Off B X| &I CF.
EtO|H7t Bt=2E|7| &
7|CrEICt
7 | WAIT DELAY CommDelay Efo|{ | WAIT CRA S1,F13 2. S1,F14 2 7|Cta.
otz SAEZHEH
S1,F13 2 =4l
8 | WATT DELAY SLF13 0] B A|x| |WAITCRA HAIRI T7). 8 | S48 B¥te
2= 2 S. CommDelay 7|3|E LIELHCE
EfO|H E “expired’ =
AH.SLFI3 ™S
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# Current State Trigger New State Action Comment
9 | WAIT CRA COMMACK= 0 ©I COMMUNICATING ol EAO| A EIC}
ol el SLF14 &
24,
10| (Entry to HOST- (NOT WAIT CR FROM ole. S A E (Host) 2 E Ef
INITIATED COMMUNICATING |HOST o
CONNECT) oz0o| FQ S1,F13 & 7|C}2ICt
14 [ COMMUNICATING EA AT (EA NOT Mastpe MSHSICHH Of 7|
COMMUNICATING
2o EY EREZ CH 7 |(queued) 8l{ X (dequeued)
X 0|0|| Cisl SEMI E4 HAIX[ ] THZ| A X| & A F(spool)
Z 2 SEMIE37 & S|l K| (dequeue). H| I Of| HY X|StC}.
ax)
15 ggsq CR FROM 2 AE S1FI3 COMMUNICATING | cOMMACK =0 9| EANO| MK El
SI,F14 £ 5.
33 SAEQ HH|ZHO| @A +FS

AEE ME| B2 (Control State Model) — CONTROL AEj R E2
MO|BICt ESH 2XIE CHE 59| SAE 71E E(control)dt A% AFE(interact)Sl= HHHS HA|SHC
COMMUNICATINS AMEf DEI0| HAIX|E mStsle SAEQF EH[O| LSt 7| (abilit)S CH2
CONTROL S82 4415l BAIX|0f Chef £SHR|= E|2| Hektesponsibilit) S CHELH

CONTROL ZRE 2

ZAE E(control)Q| M| 7}X| 7| &
SAEE
)

(REMOTE), 7tse x| "MK HHE HEE(contro) = RUACL S+ H'E(LOCAL)E
SAEO FHO ot 2= 22 S RﬁMI'ﬂJ SAETHZH 20| o ek O|X|A EX|of cit
7tX| M|BHS EC} 7R W2 8| #I(OFF-LINE)O A=, RHH| = S AE 71 E E(control)*S {23} X| of 2
Hotel HEOS 5 8stot.”

HAE E(control) 2 I S4 REH(FAHEOASM)2 HHHLZ 4% X} E(interact)SHX| 2D, oF 2 H 9|
HEfL} SZf(action)0] HFYH 2 HLio| 20| HIE & = GQICt 2Lt AtY, 4 HEf7F NOT
COMMUNICATING ¢ [f, CfEZ2| HA|X| EHIA M(transaction)O| 7| 5% O|X| @Ch(functional). H|A|X|Z}

|

H&E 5 8l W, 4 ES(control) 7|5 A 7[E

CONTROL 3}2| Al

OFF-LINE
OFF-LINE AE{7I AMSHE [, ZH|o| 2F2 22Xt & (console)f| A SFXIG| o8 = E=ICt ZH| 7}t
OFF-LINE & [, {A|X| &2 7HSSHA| T 2= AtSst FH S 2ot Al (messaging) 2| AHE2 & 25|
M|oHEICr OFF-LINE & Ej 7} A &|= S, & H|= ON-LINE HE[ S &d3l(activate)ot= S AE Q7YO|LL
s 28 S Pl ArEE HAIX|Of CHOHA 2H S EFOHEY.
# The host may establish communications. This does not affect equipment operation and for that reason is not termed a control operation.
? The host may determine the equipment identification via the S1F13/F14 transaction.
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OFF-LINE %, XtH|= SI,FI3 £ SI,F170| OfH SAEQ| @E Z(primary) HA|X|0f Sx,FO 2 2EtstS
S1F13 1t S1,F17 & N2|std 0|0 CH2BICH SAEL SIFI7 2 AF23I0] AtH| 2 ON-LINE AHEH
Heh2 2X$ct. HOST OFF-LINE “EH7F Mgl f, TelE= O 2¥S $Estn YAl SEHS

122
M&BICH (Of 2 o Transition 11 HO| B=x

OFF-LINE AEf7} AMehr|= SOf AtH|= SIF13, ' S9, FX, ' 2|1 S1,F1 0|Qe| L2 Z(primary)
HA|X| 2 M&EK| 2SHCHATTEMPT ON-LINE 89| AMEff AH=X). ZHH| 7} SAEZEESIF14 = S1,F2
0|2l CtE S E MAIX[E =Al5t B2, O] H|A|X| = ALK EICE.

A|AEI0| OFF-LINEQ! [ 01c:1 | | | = AZ(spool)0i| Y E|X| ZHCE NOT COMMUNICATINGS| S41
AMEJf(Communications State)7} A I, AZ 2l(spooling)= A =IC} O|= OFF-LINE = Q0| = 2HAliEh 4=
AX|2E, O] ErEHOAN AFE 01|§ Heolstn HH|7F HAIX| &S A=K %7| H20], " ofE st

O A K| &= 22 (spool)Of| & H | X| =Lt

OFF-LINE =: EQUIPMENT OFF-LINE, ATTEMPT ON-LINE %, HOST OFF-LINE.C| M|7}X| 8}Q| AE|S

ZHEICt

OFF-LINE/EQUIPMENT OFF-LINE

O] AEf7} MHr|= ZOF A|AEIS OFF-LINE MEfE SX|5tMH, ON-LINE S 2 M2 A| Tt 2 FX}O|

XIAlS 7| CHEIC

OFF-LINE/ATTEMPT ON-LINE

ATTEMPT ON-LINE &E{7} 2dL[= S¢, FH|= ON-LINE JE 2 T2S A[=5t= 2B A2 X[A|0f

SHECH O] HEfe| 2det A, YH|= 2 AE0| SLFI &S A| =0ttt

O MEf7} MSHE O, A|AEH S ON-LINE 22 OFF-LINE M2 dt2i= 2HXIC| ZZEf(actuation)Of|

SEOH| HElte AS 72I3H0F SHEt.

OFF-LINE/HOST OFF-LINE

HOST OFF-LINE MEjO|ME, 2FAH= ZHZ ON-LINE @2 HM&Isi2{1 A|LSIX|OH SAET} 0|2

S O|&tX| Y=L} O] AEj20| Q|2 ZH|Z ON-LINE O A{ OFF-LINE 2 M$tsl3= SAEQ| @& 0L}

ON-LINE © 29| A|=7} Mufi3h7| 20|} (=T} AFSHL transition E|O|ES AtX). 0| MEf7} Alig|=

S0 HH|E= ON-LINE(S1,F17)2 2 HMeslais SAEQ @80 2Y¥H oz SE |0k 8l0, HOST OFF-

LINE &Ef7F Al e|X| RS Ol F2 AR EICH

ON-LINE

ON-LINE ¢Ej7} HlL|= S, SECS-II HA[X|7f m2he| 0 T 0f e} s o UCH SAENAM A E
= {02 2 PAt F&(console)of| M T+ ZHs ot 24 1F FALSHOF BHLY.

T U&= 7| S(capabilities)

' Sending of S1,F13 is based upon the COMMUNICATIONS state model.

1S9, Fx messages may be issued only in response to the messages to which the equipment will normally respond while OFF-LINE (i.e., SI,F13
and S1,F17).

"2 The equipment may send S1,F1 or S1,F13, but since Stream 1 messages are not eligible for spooling, they will not enter the spool either.
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1

=
el

b

prl
il

Ol Al K| 0 =k

[o
T =

9

3

=

ON-LINE ¢Ej7} & lk|l= SC SX,FO BA[X|2] AHE2 ERX| RS OfL{2} At
2
o

AtE0| 5
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e SAEE= Y, O|HE 2|2 Y, EO0[A(Trace) HIO|H 2|ZE S Eet A& H0[H 2[ZE 7SS
Tde 5= A0{0F 5, A A[Ztof O|2{ot R = 2|ZES 4ottt

o SAEL ArEf(status) G|O|Ef, RtH| At O|HIE 2| E, T2 A|A 3 A|D|(Process Recipe) C|2E{ 2| 9
orate mksh H|O|M HOIEIS R3] & 4 YLk,
o ZHH|= GEM Of| A & O| =l Tt 7| A{H|A(Terminal Services)E =84St 4= QL)
LOCAL AE7} AlSHE|= 3 S AEL Q0| S20|M AN O E MBI K| U2 CI2 7|55S 28 &
QILCt.
NOTE 1: O|2{3t 2t A EX EHH|0| PSIC|X| U2, Q0 ADE 7|52 TA|E 2 QIC}

ON-LINE/REMOTE

7 HEE(contro)2] GEM 7|58(§ 4.4 EZx) X|5l= AHH|0A|, REMOTE AEN7} A=, A
ZENA AO|Z &2 Z2AEE KtsztE HAoz 4l QHOOIAE S FH 230 Zast
AEE BE FMI(access)O| 7t53SICH REMOTE 7 Al El [ AH|= B E

DAE J715E MTSHR| e, 2 AET HdAlA|F|= HEE(contro)2| == SFOMCH CHE 5= QUCH
ot A20|=, 2EX7t Ao 2 AEE(controlled) | = ZEMAT AL = SO AT EH(interact) &
27t Jedl, o] 4=F A, 28X MY A= A V| dgEat HHECEH O

o =
MEjs M2 CHE 482 +88 4+ U

— o

ofz) Ct2 Bl X3t HM U HAE XS] Ash, S Hl SF(non-emergency) BXHAA FH| 7}
SURIE TBSHES THT & UCH 0|2(B HBH LFATH SAEQY ZE o] B 7| S(functions) S
SUSHES THIE MY & WA P HSSCL T O3t FtE| 2l Crgg metetc (22iL oo
FEHEIX| & Q)

o TH| Y5 BB@T2H A BE)

o I ZM|A 2| A|I|(Process Recipe) L2 2 E A&

o I M|A 2| A|L|(Process Recipe) M EH

o I A|A 2| A|I|(Process Recipe) A|Zt

o ITZAMA 2| A|L|(Process Recipe) L A| & X|(pause)/ X 74
o 2 X} 7l Y(assist)

NEERERIE

£ command-by-command 7|F O &)
NOTE 2: £7 FH|0| 7| X| @f= [0 A& 7|52 O|2{ot WEM FA| & 5= ATt

A
T M
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REMOTE A% E{0AE LOCAL 4Ef7t M¥E 0 YK 4y + Y= 7550 Bz
MBHEIOIAI S OHEICE FH| YHE Tag 39 9lo) 220 THEX ¥ YK 715 7Y NS
FHE & Uk ZAEOM 08 ChefAl =

ERSKCI N

A=
%= 9= 29X}t 7|S(functions)Of|

-
ox

9 (configurability)O|

AEE 7|s(control function) SAEQ 2 2FXI7H0 O M & 8L 0{0f St} MO E, 2IX}t=
CONTROLYENE HAY 5= U= 5t H[ FX|(Emergency Stop)E ZHae = U= 58, ZEMES
S = A= SEH(0E =5, STOP, ABORT, EE= PAUSE)S 7HMOF SOt H| & FX|E M <Ista o] 2ot
BEIJ|52 M0 Mt Y 4= ot
DAE ATZEQIO = REXOA 2HE 7|0 HetSteF HA E 0 of SO
Table 2 CONTROL AEl FZt&E (CONTROL State Transition Table)
# Current State Trigger New State Action Comments
1 [ (Undefined) CONTROL AEf2°| |CONTROL (4 |gS. |ZH|= ON-LINE O|L} OFF-LINE @ 2
T (A28 x27|8h.  [Z=A 2 5t ClZE(defaul)yE A7 & 5= ULt
e " Ex).
2 |(Undefined) OFF-LINE AEf29|  |OFF-LINE (4 |gS. FH|= OFF-LINE ©| 39| AMEHO]| %]
x|l =AY 2 59 C| 2 E(defaul)T| =5 M7 & 4 UC}
AER)
3 |EQUIPMENT | o ofx}7} ON-LINE AL T 9lS. |ATTEMPT ON-LINE O| 443} =
OFF-LINE ON-LINE
22X E 2 E3tot. [jotCt S1, F1 0| M&E S | 2|TtCt.
4 |ATTEMPT S1,FO0. Mo 2 ol 0|= EA| AlTIH(*2 Atx) SEF
ON-LINE —_|-|-00'|| |' |' HA' T ||_ oL = H( (=] ) od
SEX= MEE E} 2l O} 2 (timeout), EE= S1,F0 Of =4l
SFE. I§22 %= QICH EQUIPMENT OFF-
LINE 2 HOST OFF-LINE © 2
My,
3 SEITEI“I&ET Mu7t sAaEzSE [ON-LINE gle. | SAEO|H| transition 7 Of A{ ON-
Ol & == S1,F12 LINE © 20| M3tg zlct,
HA[X|E s=4IHCE
6 |ON-LINE 29x7t OFF-LINE | EQUIPMENT OFF-| oio = |“Equipment OFF-LINE” O| &l E 7}
LINE auip
2AQX| E 2 St destoH™ &Hx). O I E S B2 OFF-
LINE 2 & AHH| EC}
7 |(Undefined) ON-LINE A E{ 29| ON-LINE 9l2.  |“Control State LOCAL” Z-2 “Control
ol (REMOTE/LOCAL Y "
2 E —
AR Aox| MF o 2 State REMOTE” O|tHl E 7} EfAUSIC}
RAL 59| ALEY). AN 2/d2tEl ON-LINE 52| & Ef &
THE O|MET} 2|ZE EICL

B715 ol ok &G A 4 o] Al (password S key §)-2 ©] A1l A APl A gk
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# Current State Trigger New State Action Comments
LOCAL gxpt ooy [REMOTE 91S.  |“Control State REMOTE” O| &I E 7}

AQ|X|E REMOTE 2 Exal g
gsict

9 |REMOTE X MO I g LOCAL e “Control State LOCAL” O| &I E 7}
A9|X|Z LOCAL 2 2 otet.
gt

10 | ON-LINE xH|7} sAEz&EE |Host OFF-LINE 9l2. |“Equipment OFF-LINE” O| &l E 7}
“Set OFF-LINE” sty SiC},
HAIXIE S letCt
(S1,F15).

11 |HOST OFF-LINE| x¢| 7t ON-LINE 4tefj 2 | ON-LINE 2lg. | ZAEO0|Z transition 7 0f A ON-
Metstg{e 2 AEQ| LINE © 2 9| M&tS 2t2|C}.
RES SAUBCt
(S1,F17).

12 | HOST OFF-LINE 2 QIX}7} OFF-LINE Eilﬁg)ment OFF- =y “Equipment OFF-LINE” O| &l E 7}
29X & ArSettt. e

#1 Fz 1, 20M A2 T2 ot M™0|C} 0|= A2 AtE EQUIPMENT OFF-LINE, ATTEMPT ON-LINE, HOST OFF-LINE &2
ON-LINE A2 Mes}0] Z1Q/gH4 QUct.

# SMAMIjE EY Z2EZ 20| YCLEZEZO Wt HetXls S4 AMOjo] Hols TZEZ HEE (0|E £0f, SEMIE4 &=

SEMI E37)2 &=

#3 SAETL [0 A A|ZHSH 2E H2l(open) E HI M M(transaction)2 2t £|0{ OF $HCH. O| = O|HIE HIA|X|E ©&8H7| o =AE0

NS SEES MSt7 Lt O E HA|X|0f F0]0] Sx,FO HIA|X|E H&Est0] (F E#™ M(transaction) &) =3 & 2~ QUL

3.4 MH| =2 MY AEN(Equipment Processing States) — °2|E =l 7| &(function)E 0| A0 ZH|9|
A

SH2 TA=h E|0oF StCE O] Z2AMY B ZRE2 FH Z2MA, 2% 8
o ol2{et o= S FTO| AS AO|C}

> —

al
ALt
HlE 4 Z2 M AEf oo Cfsf =% O|HIES W85t oiff == Md AEf X O|Fe ZE N4
AFEf O] B = Z}(ProcessState, PreviousProcessState)S 114 8l OF St}
T2 M A AE} CHO|O{ 1@l (Processing State Diagram)O| A g dte=, X7|3F AEj INIT 7F MK ZZ M4
AEfZ} OFHE S9|8l0F StCt O|= IDLE ZZM|A AEf7F ZHH| A|AH X7|3510| &g & QAUAHE|ASS
LIEFLH 7| @8 EAIEICH CHS WO X| 0| A CHO|O{ IO A E = HiQF 20| FH| T2 M| A AEf U Ef M2t

(numbered)Of St XS A4 BO| FHEICY.
3.4.1 MH| Z 2 M| A AEfO| M (Description of Equipment Processing States)

IDLE
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O EHO M FH|= X|Al(instructions)& 7| CF2ICH.

PROCESSING ACTIVE
O] SEi=

PROCESS

Ol dEil= T2 ML =270 4

SETUP
O] HEf&
EXSIEE &

=F2E|n
READY
O EfOIM FHH= Z=AM2
& 2 (command)S 7| C}2IC}H

EXECUTING

Of &EfOME

SEMI E30-0611 © SEMI 1992, 2011
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T2 M| A 2| Al | (Process Recipe)

ZEMA HHo 2R 2E R =
St=4) 2/Z = (input/output) L E 7} HASH AEY

O 71 4 == (parameter) = O] | eh(limit) Lo SHL=A) Z= 2F2| 2 (setup)O| HZE|ACHH, O] SEJ7

Lt SEf 22| H2to| T ECt.

T2 M0 LA S|

2O YT E (context)7t EXOt= 2= SH JE{C| 2 M O|Ct.

=H| 8 2= LIEt = otel SEiS2l 2 olCt.

Sof X2 Bulo| g

40| HFEDOIE o
of =0 2=Lf ¥E gt 22

U0l (A Z

Mgo| it EH[7} SO0, A EE SAERHE START

Aotn 90| Y glo| XISK o & 4

=

AHH| 7} © 2 (command)S 7|C}2IC}.

HO|=0i| He|xl0of 2D, O] HO| =20 M EE Het2 =& O ER 7+FEIC}
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PAUSE 10

EXECUTING

N

PROCESS

— /

PROCESSING ACTIVE
\ J

Figure 6
Z2 MY SEl Ctojoj 1y
(Processing State Diagram)

Table 3 = 2 M| A AE M &t E|0| 2 (Processing State Transition Table)

# Current State Trigger New State Action Comments
1 |INIT RHH| X 7|3} 2 &, IDLE as. als
2 |IDLE Mg 2(8H 7 U (commit)O| SETUP s, e
74
3 |SETUP 2E ¥ (sewp) 20| 5 D |READY O] Z&(activity)2 | #S.
ZH|7} START B2 4l Zhloj| et
ZH| 7t 2. E= i
4 |READY AHH|7} SAE E= 2 AR} EXECUTING 0] EE (activity)2 |2
2% (console)E £ B START ZHH|Of ket
YHES e E gl
5 |EXECUTING =2 M A X (task)0| 2R = IDLE ole ole
6 |[|PROCESSING AH|J} SAE [E QOIX} 24 IDLE oo oo
ACTIVE o | }- —_ — T O |-|_E HA O HA O
(console)2 £ E STOP HH S
I8t
7 |PROCESSING | xpyy} sAE e 291t 2 |IDLE 0| = (activity)2 |8l
ACTIVE |7} 23X 2E |E ( V)= | Bl=
(console)2 £ E{ ABORT HHE 2HH|of| k2t
POV ':E*EH‘_' Cf.
Documents
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# Current State Trigger New State Action Comments
8 |PROCESS XH|7} b 22 Arglo 2 PAUSE 0| &5 (activity)2 | 0|2{3t L3 9)
QI8 PAUSE & Z27g¢ Yoo et =Xel 82,
EC IS EcPN I =LY
Aury o
QT EICH
9 |PROCESS BE7tsAE £ 2YAt R |PAUSE O] && (activity)2 | Q15
(console)2 £ E{ PAUSE B3 H &S XHH| of a2t
Falgh ECEI
10 |PAUSE RH|7} SAE EL QR 2 Prgvtioz.ls PROCESS 0] EH= (activity)2 | =
substate
(console) 2 5 E{ PAUSE &= XHH| Of| o2t
Falgh IS

4 XH| 7|5 9 AlLt2| 2 (Equipment Capabilities and Scenarios)

I-J

Of 22 GEM of a9t 7|52 MF AMgds st 0|5 AME0 Ot AUZ|E mEStr)
7|5 (capabilities)2 HH=H| M= HH|OM A= % H(operation)O| T, O|2{ 5t 2 @2 SECS-II HA|X| S
o|23t EA QIHI{O|AE Eol| A|ZEICH AILIE| 2= 7|58 ' ot= Al & A(sequence) 2 A A =l SECS-II
oiAlX|e] 2F0|ct Fetkd 7|0F7| ol 7Bt YEZF AlLt[20] Z2E 4 AR 24 7| S0l CHol, =X,
2HEE Fl, KMt 2, 27 Ate S A|L2| 2 SO[ AFS A Al 78 E Tt

—

3

Cr=2l 7150l =2l et
o S A7 (Establish Communications)

.
o
r=

E 2t&l(Event Notification)

°
oln
ko)

O|Hl E 2| E /4 (Dynamic Event Report Configuration)
e 7t | 0| B #=%!(Variable Data Collection)

e E|0|A [|O|E{ #=%!(Trace Data Collection)

e C|0|E 2 L|H 2l(Limits Monitoring)

o AMEH O] O| E| 2=%!(Status Data Collection)

rfo

22l Al B (On-line Identification)
o 22l B3| (Alarm Management)

2
A

°
o
v

E E(Remote Control)

[ )
ox

FH| Af£=(Equipment Constants)

o L Z N A A £HE|(Process Recipe Management)
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e X & O|-Z(Material Movement)

[ ]
[0a!

FH| CH2E 7| A H| A (Equipment Terminal Services)

to

= 0| A| X|(Error Messages)
e = E(Clock)

o A E2(Spooling)

e 71E E(control)

4.1 EMN MH (Establish Communications) — S 4 A (Establish Communication) 7| &2 A|AH X£7|3} 20
MOl EAMV|s MH dhAlS AASHALEE 42| H| & Al(non-communication) 7| Zt0| B MM CH=

A8 27|52 Ol X|= Sl 28 Ss et

_g_ Al IL|-E
[ —_
SE0j| mel, S4 TtE 7| ofif ot 4 & O|Lt

C

—

2 nx

4.1.1 B (Purpose) — EAM HA™ QH/EA

| o
- od
Communications Acknowledge transaction)& O| 2}

O] S5 EH H(ransaction)@ THE SHO 2 AT 4 Y AHEX LT 4 Y002 ¢fT S0

CHSH S1, F1/F2 O] AF2-2 ChA Ofj oy ShCt.

E M AE 2 2 (Communications State Model)0]| L2} AFE E| = S1,F13/F14 E &l A M(transaction) 2, S 4
7

& =
|20l QIX|E|B, HH|7} SAENA =22 IAEJ FH|O| SESt= HHS wESoh of
g

1 -
E 2™ M(transaction)] HE3XQl AFRE= SAEQL ZEH|ZIO| F7|3 ZHS(activities)?] ER s

o
EAISHE 2O 0]20] & 4 9t
4.1.2 9| (Definitions)

COMMACK — SX A7 SEl(Establish Communications Acknowledge) HjA|X|0f| LtEt-E SE AE. O]
HOlH =2 MK Ho|= SEMIES £ &X.

EstablishCommunicationsTimeout — =41 M7 Q M (Establish Communications Request)g A E5I= AL
ALOl] ZtAE XR7|gSteH A8 El= TH| &2 0| g2 742 = tHR|E XL} O B O O|H
et=o| A Fg2l= SEMIES & & Z.

4.1.3 2 (Description) — &4 HZA T otZ0| LISt CHE $+F0| 0|5 ZX[SHA| RSHCHH Ol=
HMWEHQ 2HE Kottt 2 AEQ| #HEHU A, sS40 &2 B2 AQ0| ULt O FL0=, ZH[0|A
SAE HEE(host-controlled) A™O| MPAEAHME ZQE & £ Q1 CIE AL20= EH|7F H EX(®o
communication) 7|7t S0 AlHA(sequence)©| XIS3 TRHAS ASE +E YO0 HE|S HARAS

| A =
= QUL 20| Oist SAHQ Z2EZ0| Fol= FH|o HX JEjo W2 ZAEE F7|3t

EAl
o I_
Sfofottt= AS S AE0A L&)

Chs = & ot 7tX| =d0|ete: 2HE E| QUCHEH FH= S

A

' Satisfaction of either of these conditions will result in a transition to the COMMUNICATING substrate. See § 3.2 for further detail.
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e E M 9% (Communications Request)0| SAE R MEL| D, EA M & E(Establish Communications
Acknowledge)O| Accept o] S & T EQF &4 E A M(transaction) EfQlOFZ(timeout) 7|7t L{O|
g 7L,

e EAM 9QH(Communications Request)0] SAEZEEH £AMERD, EAM MY E(Establish
Communications Acknowledge) 2| A1 0| Accept 2| SEf T EQ} VY HE5HO 2 MEE|RULCH

MH|7t SAERZ EAM M Q% (Establish Communications Request)S &g [ff, R H|o| S1X| AEfOf| T2t
DAEE 37|39 Sj0fotitE WS S AE0|A YE{EL

FHI7L SAS HHS D A Zots B2, 9 MR S0 |owez*esa Wi Ful= B4 9

L E
| _— OL- =20
8 M (Establish Communications Request)S F7|XOE FESICE A|E AFO|Q] ZtAL2 AFEXITE L4 (user-
configurable)® 4= Y EE |00 HZA E = H M(connection transaction) & I} 7} 7E,FI|E|E Al A|ZHE| O OF

SO} (§ 3.2 & X).

sils 238958 MEs §0| 22 9z o|x2ty| Bhhe, ZAEZL HH|QF &7|%t 2 (activities)S
sdsfor & TRV ALt S MEHOA 2|2 o= etRoM A8ElE =218 o{Z2|70]H 2
A

0| +#+(logical application issue)OI Ct.
4.1.4 ZQ XA (Requirements)

o

I-|:||

rir

E M ME[ 2 F(Communication State Model)S K| I3} OF SFCF(§ 3.2 &HX).

o

=] [0f] &= =l EstablishCommunicationsTimeout 2H| At=E 7438} Of SHLC}.

rir
—Ho

4.1.5 AN|L}2| L (Scenarios)

4.15.1 SAEZF EM B™HE A E(Host Attempts to Establish Communications)

COMMENT HOST EQUIPMENT COMMENT

Communications state is Enabled
(any substate)
Establish Communications S1,F13-->

Request
<--S1,F14 Reply COMMACK = Accept and
Communications state =
COMMUNICATING
Documents
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4152 FH|7t EA MHEE A5t SAETJ S5 (Equipment Attempts to Establish Communications and
Host Acknowledges)

COMMENT HOST EQUIPMENT COMMENT

Communications State = NOT COMMUNICATING
[LOOP]
[LOOP] --SEND
<--S1,F13 Establish Communications Request
Establish Communications S1,Fl4-->
Acknowledge [IF] S1,F14 rcvd w/o timeouts
[THEN] exit loop--SEND
[ELSE] Delay for interval in
Establish Commuications-
Timeout
[ENDIF]

[END LOOP] --SEND

[IF] COMMACK = Accept

[THEN] Communications state=
Communicating
exit loop--

[ELSE] Reset timer for delay,
and delay for interval
specified in
EstablishCommunications—
Timeout

[ENDIF]

[END LOOP]

4153 BN A™E st SA| AT (Simultaneous Attempts to Establish Communications) — Q1B 2|
(interleaving) S X|&St= TH|=, BAE E&= FH|7F 1 Efgug_'fia QXS 2As7| Mo EAl A
2 H(Establish Communications Request) 2 FM&T = QUCL & F StLt7F &4 AH  QF(Establish

5t &40 *e”gE|7| M=o, 2¥E F7t N B =Xl=
4 gct.

Communications Request)Q| M&a& o2 £=ABl

S| o, 2 AEQL YH|O| J2 HHE

ZH| 7} SILF14 & M& ol7| Mo = AEZEH S1,F14 & 44! (Equipment Receives S1,F14 From Host Before
Sending S1,F14):

COMMENT HOST EQUIPMENT COMMENT

Communications State = NOT COMMUNICATING

<--31,F13 Establish Communications Request
Establish Communications S1,F13-->
Request
Reply COMMACK = Accept S1,Fl4--> S1,Fl14 received from Host and

Communications established” and

Communications state =

COMMUNICATING
<--S1,F14 Reply COMMACK = Accept'®

'S Communications are established at the successful completion of the S1,F13/14 transaction where COMMACK is set to zero.

16 Communications are established on the successful transmission of S1,F14, even if there is an open S1,F13.
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2|7t S1,F14 & =4I517| HM0O| T AE 2 S1,F14 £ ™% (Equipment Sends S1,F14 To Host Before Receiving

S1,F14):
COMMENT HOST EQUIPMENT COMMENT
Communications State = NOT COMMUNICATING
<--351,F13 Establish Communications Request
Establish Communications S1,F13-->
Request
<--S1,F14 Reply COMMACK = Accept'’
Communications established” and
Communications state =
COMMUNICATING
Reply COMMACK = Accept S1,Fl14--> S1,F14 received from Host

42 HO|E #=Z& (Data Collection) —SAE= O|HIE 2|ZE| Eg0|A(Trace) O|O|E Z|ZEl, limit
monitoring % MEE A o Jleh w4 HolEo] HalqueySOl HolE 4Ame 8 H|
2hE (activity)g D LIE & %= UL}

42.1 O|HIE {|O|E £=%& (Event Data Collection) — O|
270 & ZAEN MEEE HolH ®A S 4
o ¥ (method) @ TR BICL O 7|kl HO|Ef +7 H 2

ot FHE ELHESHL FH S7[2E RAlot:s O 7&

Z
o
IS
m
s

%

o
Ofm
o
>
ol
>
N
N
Xy
Io
I3
10

e Ho o
ot re
rot

mjo

o
E
in)
N
o
32
o
o
[>
Im
1o
1o

n
e
o
rE
im

B 82 F 7K =2/ 222 LtECh O|HE
bele o

O|E{ 2| =& A(dynamic configuration).

e
o
r'I o

of

;

i

2.

—

.1 O|HE L& (Event Notification) — O] 22 HH| =% O[HIET} &rdel [ SAEQ Y2|= Y

C}.

Tz
rE
mjo

nx
o0&
%

42.1.1.1 X (Purpose) — 0| 7| =& ZEtH| 28 (operation) & EHTI A|HO|A SAEZ HO|HE #HEES
St stCt. O H|-&7| 2|3 El(asynchronous reporting)S S| SAE = O HE [ 20f ZH|E Z 2l(poll)
1Q 7} Q1A E|QUCH AH|O| OHIE = SAEQ| HEX ZE(activity)2 E2|H & 4= QOO ESH ZHH|
DEof 2 E OfHE 2 lof Chet § E (knowledge)E 7HA| L S AE = FHH| LEIE ERl(track)d
Y[l A2 AR HEfRL A0 A7| =0, 0] 7|52 S TLE= O{EA FH|7t HE5t=

—

[

——

A 30 ox oot N

Ef
Ct.
x| 2k

YH|I7t 22 E SEO| 0{EA CHNSH=X|E Olsi e 5= ULE
4.2.1.1.2 89| (Definitions)

42.1.1.2.1 =% O|HI E (Collection Event) — SAEH 5%t A2 7tFE|= ZH|Q| O|HIE L= 2t

O|HIEQS| O &3}

42.1.122 =% O|HI E ID (Collection Event ID (CEID)) — =%l O|HIEQ| 11 Q AIHX} 0| H|O|H &&E9|
MA oo CHslf SEMIE5 £ #H=x.
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Xt

42.1.1.2.3 O|HIE (Event) — RHH|0f| ZX| 7t 8t

=Q3t A}

74 HEAH

o - =2 O
421124 B|EE (Report) — EHH|O|A] AFRO| Ho|g| 7L}, S2,F33/F34 = £ SAE0| o8 Mol
M=o Fgt
42113 M MH (Detailed Description) — HH| 32 M= AN Hol=l % OHIE (Fehss
T 35loF ottt £ =8 O|ME = 24210| 7|51t B 2| et 27| CtEA &[0, =7 O|HI EQ|
Ofl= Ctaat 2
e SAEQ 9X HEH(command)2 2 A|XtE| ZHZEo| Xt 0| 2t 2
o MEHE| T2 A B! X2 X 2| XY (activities)
o ZH|O|N ZX|E 2FA}F E A (action)
o MEf TEt
o EH|o| 2 Z7O| MY U S4X| (Clearing)
o AYOZ VIFE[X| Y= 02 =U
Wi 47 OMES S22 §6S MUE.
=3 O|HIEQ| Z|ZE 2 JSHX| Y= HA|X|E ATH|SH| fIsH A A7t O| I EDICH H| ot o = QACH
=& O[HIE(CEID)7} 23t & 3%, Ed =& OHES LA TAER OME 2|ZE OjA|X| 7t
MEECH HEE 2020 OHIE HAIX|EE2 B OO E ZEdts St 52 1 0|42l OoHME
2|ZEO|Ct § 4212 =0| 7|58 £l O|HIE 2|ZEQ =% Gt=(dynamic customization)O| 7}5&S
HojF=1 QUCL O|HIES| &l Al O|HIE 2[ZE HA[X|0f ZgtE O|O[E gf2 WX ofDt SHC}. O =
O|HIE 2 A|Of O|HHIE 2| ZE T} M/ £|0f{of 2 o|O|BHC}
XH|= F3t SAEJL EX OME 2EZEZHE [HO|EE QXS 2 UZE  S6FISFI6
E 3l M M(transaction) S 1+ & SFC}.
42.1.1.4 EQ =M (Requirements)
1. ZH 3= YMe gH|of "ol ZE =3 OMEQR; ZtZto| OMEIL LA = od"S
= A 2t5t 0] 175 OF otCt.
2. 2H| 32 gGNl= 2l 28 & 5= U= Chbet =3 o[ EDtCt 242t o] 11 Rot CEIDs £ 117 6l Of SHCt
3. %H 35 gXe= 24 oI ESl 228 S &3t & v daste WS 7dsiof ot O] 2
DAE QIHH0|A(§4.2.1.2 HX) = ZH| 9| YX} EE(console)S Sl O|F 0] & 4= UA0{Of BHCE.
4. Zt O|HIEOf CHol HH| S5 M= CFE & SHLE -k
o ST O|HIED 2AHE OO|EE Ztdt= O EQ HAE 2[EZE(S)2| 7| 2(default) T, £
o ZH[O] 2FX E&(console) B2 ZAE CQIHHO|AE S sy O|HIEQ 2EE HOHE
AL e FUAEE St 7|5 (§42.12 D)
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42.1.1.5 AL}2| L (Scenarios)

ZHH| 0] =& O|HI E 24l (Collection Event Occurs on the Equipment):

COMMENT HOST EQUIPMENT

[IF] Event Report i
<--S6,F5 [THEN] send Multi-b
Multi-block grant S6,F6-->
[ENDIF]

COMMENT

s Multi-block
lock inquire

<--S6,F11 Equipment sends Event Report

Host acknowledges Event Report S6,Fl2-->

SAEJOHIE B|ZEE 2 (Host Requests Event Report):

COMMENT HOST EQUIPMENT

Host requests an event report S6,F15-->

COMMENTS

<--S6,F16 Equipment sends event report.

4212 X O|HIE B|XE A (Dynamic Event Report Configuration) — O] B2 SAEJ} T MO F FHH|

OMIE 2| EE HHtenp)S 2 4 USS 37|52 HYHTH

4.2.12.1 X (Purpose) — 0| 7|52| o= L7 M= 2E0M= 2+ &= HOIH 2/ZE0 FHFO|
TIE ks Aot O|F S8 =AEE TR0 Wef GO S5 S5t gaAlZ & Utk 0 &
=0, YH|2| §50| Motkl= d2, =M S Ttz 23 SH= H0IH S &S 7t AlZ+ UL
4.2.1.2.2 9| (Definitions)

4.2.1.2.2.1 EventsEnabled — ¥X|| 2o} =l £Z! O|HIE(CEIDs)2| 222 FAMSIE B4 O|H &=, 0]

B4 HIO|H 259 M| ‘Y2|= SEMIES & H=

42.1222 B|ZE ID (Report ID(RPTID)) — E% 2|ZEO| 7.9 Al&HX}. 0] G|O|F &2
SEMI ES £ %=

HH Zgelof thah

421223 2 B|O|E (Variable Data(V)) — AEN(SV), TIO|E| (DVVAL), = Al4 (ECV) S Zatsl=

HIO|H &=. 0| BIO|H &=2f ™| F2lof tis SEMIES & H=.

42.12.2.4 B2 H|0|E ID (Variable Data ID (VID)) — 7} T|O|E| &+20o| 1S AlEHX}.

VID’s 9| &t

DVVAL’s (DVNAME’s)0j| C{3t @ = SVID’s, ECID’s, 9 ID’s ©| Z=3}0|C}t. 0| [|O|E| 29| FH| & oo

CHsl SEMI ES £ %=,

42.12.3 M5 A (Detailed Description) — Z4H|+&= SECS-II QIE{L|O|A S Edf Ct20t &

T8 7|-5(event report configuration functionality)2 X| & S+C}:
o SAE |/ 9t 2| E E(custom reports) 2| ALK

o SAE AZ(linking)/ EX £ O|H E0f| C{sH & O|=l 2| ZE | ®Z 3| (unlinking)
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29X 24 (console)S E3l)S 2T CHA|

HHl=£= Y = TS 2(collective basis) SAE Q| X|A|0f 2} =% O|HIEQ| Z|ZLE S &3} L=
HigtMdotst o= QUCH MEf 2H(SV)2 2dotE =8 O|HIES| EEZ FMg = JUO{OFSICE(§ 5.2 B~ T
£ E(Variable Item List), EventsEnabled B 4= £t =X).

O[#IE 2|ZE HA[X[(S6,F1O| HF
=

=
1, UM oZ ot o|MIEO| 2+

0o
al
2

A | o3l $G=|7|= oot ArEAE 2|2
ZEZ O|HEO AHZY == AO{OF SHLCH.

O|HIE 2| E MA|X|Of 2|:2E & HO|E = &E gi(Status Values, SV’s), ZHH| &t== ZH(Equipment Constant
Values, ECV’s), EE= 0| 0| B Zf(Data Values, DVVAL’s)2 2 FL/JEIC} H|O|H 42 S 55t10 E7 O|HIE 9t
8 JEOM M=t 2|0, CHE AlZHM = 2lEt =X &S F2IsHOF S0 H|O[E 2t0| 2[Z O
7tsotn et H A= 0|8 EAISetCt

42124 HQ T (Requirements)

. w HZEQHE ZH0M ALY + Y= BE #i4o| HlO[E 2 FHEO} 810, EMoE
2, 4 9 T SE|ASY, ECV, DVVAL), Tl &4l BE, Zto| 7hseh Helel oS ol
o|n|ef AFRO Cht MBS 0| mBHEICE

o YH M=M= THOM HOH +=Toi| A8 =+ U= Ch¥e Ha HOoHM)Of gl n&ot

U=
VIDs 2 7#M8}|0F SiCL 0|2 S0, O{tH SV = ECV = DVVAL 9| VID 9 £Y3st VID 2 7}X|X|

Full document details: SEMI E30-0611 (Korean)
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of (Varlable Item Llst) §52 &5 ’é x=.
o TH| 2|ZE FOl, 2|ZE L} Oftl E(report-to-event)2| HZ Sl O|HE 2|2 EO| 2 op/H| 2 g3l SEf=
H| 2| & M (nonvolatile) X % -& 7 H(storage) O] & & |0 Of $tC}.
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42.1.2.5 ALIE| 2 (Scenario)

=2 O|HIE 2| El M (Collection Event Reporting Set-up):
COMMENT HOST EQUIPMENT COMMENT
[IF] Define Report is Multi-block

[THEN] send Multi-block inquire S2,F39-->
<-- S2,F40 Multi-block grant.

[ENDIF]
Send report definitions S2,F33--> DATAIDs, RPTIDs, and VIDs
received.
<-- S2,F34 DRACK' = 0 the reports are OK

[IF] Link Event/Report is Multi-block
[THEN] send Multi-block inquire S2,F39-->
<-- S2,F40 Multi-block grant.

[ENDIF]
Link reports to events S2,F35--> CEIDs and the corresponding
RPTIDs are received.
<-- S52,F36 LRACK = 0 the event linkages
are acceptable.
Enable specific collection S2,F37--> Enable/ disable codes (CEEDs)
events and the respective event

reporting CEIDs received.

<-- S2,F38 ERACK = 0 OK, will generate the
specified reports when the
appropriate collection events
happen

4.2.2 7tH O|O|E| £=&! (Variable Data Collection)

4.2.2.1 =X (Purpose) —O| 7|52 SAETF FH| HIO[H H0f Lol =2/ = A2H, 7|3t X S|t

SO 783t
4.2.2.2 49| (Definitions)

4222.1 2|ZE ID (Report IDRPTID)) — EX 2|ZEQ| 1.9 AR} 0| |O|E 20| M| Holof CHsl
SEMI ES £ %=

42222 B2 HO|E| (Variable Data(V)) — AE, SZH Ql(discrete), L= At G|O|E{E ZBlsl= HA
HO|E & 5. O] G|O|Ef B2 o] MA| Ho|of Cis| SEMIES & &=

223 N5 MM (Detailed Description) — SAE = RPTID & X|HSI0 [0l H-E EEst= 2|ZEE
g0 28d = AUk 2ZEE= O[T ZolE A2 (HE =0, 2| 2| E(Define Report) S2,F33
E 8™ M(transaction) S AFE[§ 4.2.1 X)) 7PHE|H, 2|ZE0 ZES=E DE AMEf BH4(SV’s) 3 EHH|
H(ECVs)Q| ¢h2 HIfojorgt ottt S MOl HO|E fH(DVVALs)2 £ =4 O[HIES] & Al
DV

o
Quie BRWLCL SEYOjLE AZEQO] T T2 MO QI
(o]
HA

>

VAL S EH|7} BAlS %

4224 HQ X1 (Requirements)

' Define Report Acknowledge Code, 2] A A dlo]E] &E-2 SEMIES £ &%
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o ZIH OO &=(V's) X #tH 5F thel= T H| M =Y M 7 778l oF ot
4.2.2.5 AL}2| L (Scenario)

SAEJE|EZEE QB (Host Requests Report):
COMMENT HOST EQUIPMENT COMMENT

Host requests data variables

contained in report RPTID S6,F19-->
<--S6,F20 Equipment responds with a list of
variable data for the given
RPTID.
423 EB|O|A O|O|E| =% (Trace Data Collection)
4231 22X  (Purpose) — EB|0|A(Trace) H|O|H £=ZE FI7|™MSZ HOIHE MEZ 3

=
Ol & = (method) & TS} AlZH 7| (time-base)2| H|O|E &2 EH E(trends)Lt EtY A= E= A&

C

HOIH2 ZLIH 0N BtEE|= O] E2|# 0| Eif H(tracking) e [ 78 StC}.

4.2.3.2 ™ 9| (Definitions)

4232.1 H|O|E| A= 7|7HDSPER) (Data Sample Period(DSPER)) — AZ7to| A|7t X|¥. 0] C|O|E{ &2 0]

N Moo CHs SEMIES £ %F=x.

42322 2|2 E & AO|=(REPGSZ) (Reporting Group Size(REPGSZ)) —@ A E 0| M& =l EB||0|A (Trace)

|z ofLio] EetEl MES| £Xt 0 Olo|E) &Sl FH| K olo] Cfsh SEMIES & HE.

42323 AE| B2 (SY) (Status Variable(SV)) — E#|O|A(Trace) 2| ZEO| Z&HEl AL} GO|E 2. Of

OlOlE &=of ™| ‘H2|of CHS SEMIES & &=,

42.32.4 AE| B2 ID(SVID) (Status Variable ID(SVID)) — AMEH #1220 1.9 Al#ix}. 0| T|O|E| &=20| FA|

Ho|0| CH38l SEMIE5 & &Hx.

42.32.5 FH| AMZTOTSMP) (Total Samples(TOTSMP)) — FX| E&|0| A(trace) 7|7t = AR El M=ol 4

O HjO|&f gh=2| TH| F2loi| Cish SEMIES & & .

4232.6 EFO|A QA ID(TRID (Trace Request ID(TRID)) — E 2] 0| A(trace) 4 M O|Qf Bt =l AlH X}, O

HOlH =2 TA| Z2lof Cish SEMIES & & =.

4233 NE M8 (Detailed Description) — FH|&= SAE (S2,F23)2| X|A|LHE E2{|0|A(trace) 2|EXEE

TUBIC} E3|0] A(trace) 2| E E(S6,F1)0A, SAE S E|0|A 2| X E(trace report, TRID)| 0|2, H|0|Ef
%

MEYot= AlZE ZHA(DSPER), AHEE M E2| T 45(TOTSMP), E2{| 0| A(trace) 2| ZE & ¥ E +(REPGSZ)
A, 2|ZEQL g H&E HOIHS| 2[AE(SVIDs)E X[ttt HH MEQ =AE 2=ZE &

AFO| =(TOTSMP/REPGSZ)E LI+ M SAE 2 &L= E7 0] A(trace) 2| ZE O] 47} EIC}

YHle ZAETL X8 ZH4(interva)OFCE X7 HIO|H(SV’s)E METSt, XEE 228 1AE
AFO|=(REPGSZ)©| AMMO| Ho|=l Ea0|A(trace) EZ|EEEZ BA {
E 70| A(trace) 2| ZE 7} MEEl 2 ER|| 0| A(trace) 2| LE HO|= XHSZX O = ZHH|0f| Al AFK| =ICF
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/»semr

SAEE Ef0|A(trace) 8 HOo|2 ZUSH TRID £ MA|SIY TIHFQl SXfQ| EB|| 0| A(trace) 7| S
2HS L) AIRIE 4 QU1 0| 0| H 2| E20]| Atrace)7t ZRE| T ME S E 30| A(trace) S AlEHSE 4=
QICh 3k SAE L $jg TRID Of T3} AH|7} TOTSMP = 0 2 K| AI8}0] 2@3}7| FHojl &H[of =20~

2 EZEE ZF5t= XA E T 4= O, 0| EF| 0| A(trace) 2| ZE HO|= AtX| =ICH
XtMI St Ol Al&= Application Note A.4 & Atz
4.2.3.4 HQ Z(Requirements)

o YHIE F71HY MEYM SLAEZR ERO[XA(trace) 2|EZEQ| HES E2|H(triggering)dt= 27

HAUZ(HE S0, 5 = (clock))S 7HX| 12 L 0{OF BHC}.
o YHl= SA0| Z|& 4 2| E0|X(trace)?t YO JUEF B{Of St SA|0| OFF Eg0|~
(traces)Of| M S LSHSVID 7t =8 &l == UL}

| 2 (trace) O|O|E] =TSP ZE SVID’s £ HH|0A AHE7tS 2 RU0OFStC). B

et £He 20
R SV & 0[0f Chg o lztm & 4 9ick

][

Eg|o
N
=
NOTE 4: SEMI E5 = Z|AE YAQ=E SV’s % T3y Ol ANEZE HM 2[AE0|7| WfEO, E&O|A HO|H
Z=%&!(Trace Data Collection) 7| 522 K| L= SVl &2 HXHQl X7} 20, O|]= SEMI E5 B=2| 2X|O|C}.
Ol 2IAE HAIS 0|88 SV's O ALBE $9I0H et

4.2.3.5 A|L}2|(Scenario)

SAEJIEYOlA E|ZEE X7|3}8HHost Initiates Trace Report):
COMMENT HOST EQUIPMENT COMMENT

Trace Data initialization

requested S2,F23-->
<--S2,F24 Acknowledge, trace initiated
[DO] TOTSMP REPGSZ times
[DO] REPGSZ many times: collect
SVIDq, ...SVIDy data, delay
time by DSPER.
[END_DO]
<--56,F1 Send SVqp,...SV,
Acknowledge receipt S6,F2-->
[END DO]
Optional:
Request trace termination prior to
completion (TOTSMP = 0) S2,F23-->
<--S52,F24 Acknowledge premature termination

4.2.4 Limits Monitoring— O| 7| 52 MEHE ZH| =0 DL EHZI0| 2tH LD M 7HX| T2 WS J+FICE

o 2L{E{E E(zones) S X SH(limit)Off 2tet HEFES M AL

o 2L[E{E E(zones) 7H0f| M E4E FH]

re

Tt el = A0 228 S ST

o MEE ST HH| Bao| i) B HTHlimin S40| YS FYY S YE2 SAEH HL
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4.2.4.1 X (Purpose) — Limit Monitoring 7| &2 SAE7} ZH| ™
S 7| M2 E(asynchronous method)E ZAHH| MEE R LIHE Sl 5
SE 22 51| 23 ZHIE XISH 22 E8(polling) 5HX| B0FE
PUIEIY 9IS HAY 4 AT A X (operation) A HEHEIAE A

I SAHY Z2NA ZEES HEE S UA Lt

1 - —

-
i)
to
Ho
4n
2
=|I_|=
ro
2
e
i)
-l
o
g
mjo

4.2.4.2 ™ 9|(Definitions)

42.42.1 LimitVariable — (B LIE{& H2Q|0| Cj3t) & T O|(zone transition) =% O|HIET} MMHE [ EH

XHH| Bi4=0| VID 2 Z 85t DVVAL.
42.42.2 EventLimit — LimitVariable I} T X}8}= | SH(limit) = LIMITID £ L &8 DVVAL.

4.2.42.3 TransitionType — DVVAL 2 C}Z 1t Z0| & T O|(zone transition) (2 L|E & H |0 Ciho| ks

OB} 0= SHRO|A &5 E(zone)2 2 TO|, 1 = YR 0| A SHF E(zone)2 2 HO|.

42424 Limit— O|= B4 D L|E| 2 “barrier”2 MYt H2 H|Sk(limit) £A10| ZSHS BEH817| 9
MO A AFRE|QICt £A2 VID, TH|(Units), UPPERDB, LOWERDB, LIMITMAX 2 LIMITMIN & Z¥&tC},
% 0|0| o|0| 2 0|+ UPPERDB 9} LOWERDB ©| =%}0|2} & 2= QIC}.

42425 LIMITID, — ZL|E = ZH| "0 0 X 3hlimit)e| ZlE+ = EXN XSt (UPPERDB 2
LOWERDB & HO|E)o| AIMXIE UM, LIMITIDs = LLEEH 7tsst X SHlimit) Q| £=(X|2 7)0
LMo ST O ATIC

42426 DLIE & =(Monitoring Zone) — SAE Q| Bt (interest) H=0f CHSH 758t 4f2 HL| Q|
Zgto|ct the HoH(limit) 2 F E(zone) 22 |7} LiF|H, Ot H|$H(limit)2 0f2f 72| Y= |7t
LE[ A =T

42.42.7 & ™O|(Zone Transition) — oF BL|E{Z E(zone)Y Al CtE EO 20| B 49| 0|F. O] MO|&=
=3 O[HIEO|X 3T CEID & ZtZIC}

4.2.42.8 O EH E (Deadband) — X 2t(limit) 2K L} = QX2 2= E(zone) TO|E HX|S}7| 2o 7+HE
& E(zone)2| 2 H{ #(F, "chattering").

42.42.9 UPPERDB— R|3k(limit)| | = 41 = (deadband)©| 9|2 Z = R o|ste B H|Sklimit) £4.1% 0|
72 Edot VIDO| CHsl tHY HSHLIMITID)2 2 & & EICt. [MH2tA, UPPERDBI} LOWERDBE of Ao 2
M gtlimit) S Q| SHC

42.42.10 LOWERDB — W|Sklimit) G| S84 E(deadband)©| Of2§ZO| AHZ Ho|ste i X SHlimit)
=M "% 0| Zte EX™s VID 0f CHs Tt A SHLIMITID)S 2 & -&E=ICt UPPERDB 1f LOWERDB & 3t
O 2 R SH(limit)S M O|SHL}.

42.42.11 UPPER ZONE — ®|3klimit)S A1} 70| 19|,

'8 The format and units must be the same as the format of the variable being monitored.
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