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SEMI E144-0312

SPECIFICATION FOR RF AIR INTERFACE BETWEEN RFID TAGS IN
CARRIERS AND RFID READERS IN SEMICONDUCTOR PRODUCTION
AND MATERIAL HANDLING EQUIPMENT

Y EFRHUBEEESIUMENRIVTEEIZEITHX v )T7AD RFID 25 &
RFID ) =57 DR DEBA 2 T—AD 4%

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.

HEEIHE: 0 SEMI AZ X —RiE, REZIVER SN IZHEER D IERARL DO THY, BARZERIL A ADF)
HAFEENLOEEDOT-OI/ER LD TT, T —3E5EE B ARFELIZERNH DG AT T EERGCEH N E ) ME
geEnET,

SEMI A% 4 —R B AGERIR R Z ZF IS T-> COEREARLORRZICHERHL CEVET (1 &THD
TLZRTFAUTIRBIRN ITOWTEE)

RAZH—RIZ, Physical Interfaces & Carriers Global Technical Committee THAMTHIIZKFRIIN TS, BhR
1T 2011 4 12 A 24 H, global Audits and Reviews Subcommittee |Z CHITHRFRIILIZ, 2012 4 3 AIZ
www.semiviews.org 3" www.semi.org TATFAIREL72D, PIRIL 2005 4F 3 A %17, BRI 2006 4 3 A &
17

NOTICE: This Standard or Safety Guideline has an Inactive Status because the conditions to maintain Current Status
have not been met. Inactive Standards or Safety Guidelines are available from SEMI and continue to be valid for use.

1 B

1.1 ARfEERTIE, #r u\ﬂw U 7R E B AL (RF) #8517 % BETF (2006 4F X 0 A 2EE O & 100%0
AL E N A R - D T2 OISR B R D ARERRIZ DWW TR T 5,

12 AAEL, T IRE T OEERA 2 T = — AT ET 5,

1.3 AAEERTIE, PEARRLER ORI R Y v 7 O 7 b O MR E I GRS 2 BRY & Lz @ oiEE 7
2 ka3 EFlR T 5,

2 &

2.1 AfEEETIE, AWK 1342kHz (Fr~JLY) THE#IfET S HDXRFID ¥ AT L& EFHRT 5,

22 AAEEETIE, B, £W, 72—, T=F71—~v b, U—F/F 1 MERE, A E U HRE
R EDINT A —F DBR G AT D,

2.3 AREERIE, KREHOY-ERRLEEE (T 2 AR THAEMH ST\ 2 RFID /3T A —Z(2HS<,

2.4 AAFEIL, FERENTWS EZAZBRE, ISO/MEC 18000-02 & HHLMENH 5, AT, dEART
A AP L OEMEIROEYERRIC, ZOHRKEZIEL, B btT35L0Th %,

2.5 RFID B#EDZ DM OMBEL ST A — 4%, RMEFEEOFHEAN DD, SHIERINDAX o F— KT
X35,

2.6 ARETIL, PEEENEB LOMEI A RY U 7O D OMEGEIREGNZ BRI & L-EomiE~>
o ko EFIT S,
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27 KXETIE, RD2ODF AT DA E T 2—A%EFRT D, A 7 1)RI-TRP-DR2B HDX MPT 5 &
O A 7 2) ISO/IEC 18000-02 Type B (HDX),

EE: ZOAZUHE—FRBIWLRETA RI7A4 NIZFOMMICEE L2 ToZe EOREE Y #
) ZEEBEHLTHARY, ZOXEOCHMET, TOEMEITENT, BWHRL e & O L3~
THEAWREL, FIEHRNCERSCE OMOFIR~OmEHAMEZHW T 5D TH D,

3 MR

3.1 2L,

4 BBPRAVF—FBLUXE

4.1 1SO Standards!

ISO 11785 — Radio Frequency Identification of Animals — Technical Concept

ISO/IEC 18000-2 — Information Technology — Radio-Frequency Identification for Item Management — Part 2:
Parameters for Air Interface Communications Below 135 kHz

R @A RORWES, sIHShaETOXETRFREZHET,
5 R

5.1 Wiido S O F 7t

5.1.1 ASK (amplitude shift keying) — #RIERBZEH

5.1.2 BCC (block check character) — 72 v 7 F = v 7 X ¥ 77 X
5.1.3 charge (capacitor charge viaRF) — RF (2L B a7 KE
5.1.4 CMD (command) — =~ R

5.1.5 CRC (cyclic redundancy check) — TCEM Y A 7 v F = v 7
5.1.6 CRCT (transmit CRC) — 1%{g CRC

5.1.7 CTL (control signal) — il fH1{E =

5.1.8 DCRC (data BCC) — 5 —# BCC

5.1.9 EOF (end of frame) — 7 L — A& T

5.1.10 FCRC (frame BCC) — 7 L-— A BBC

5.1.11 HDX (half duplex RFID system) — > & RFID ' A7 A
5.1.12 high bit (Binary bit ‘1’) — /X4 F U &> k [1]

5.1.13 lock (permanently disable memory programming) — A€ U 7’1 2/'F I 7 HEARICIENCTH 2 &
5.1.14 low bit (binary bit ‘0’) — /N4 F U B> | T0]

5.1.15 LSB (least significant bit) — & FAZLE v b

5.1.16 MP (multi page tag) — < /L F_X— X 7

5.1.17 MSB (most significant bit) — & B E >

5.1.18 NRZ (non return to zero) — ¥ 2 (ZFR X 720>

! International Organization for Standardization, ISO Central Secretariat, 1, ch. de la Voie-Creuse, CP 56, CH-1211 Geneva 20, Switzerland;
Telephone: +41.22.749.01.11, Fax: +41.22.733.34.30, http://www.iso.org
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5.1.19 OOK (on off keying) — A > A7 F—A >

5.1.20 R/O (read only tag) — @i/ LELAH & 7

5.1.21 R/W (read/writetag) — V — K,/ A v 2 7

5.1.22 read (read data from the tag) — % 772> 6 D7 — X OFi A L
5.1.23 RF (radio frequency) — fEf i i1 %

5.1.24 RFU (reserved for future use) — 3 H 7% 72 D D T#9
5.1.25 RX (receiver) — L3 —/3

5.1.26 SOF (start of frame) — 7 L — ABf4A

5.1.27 TX (transmitter) — N7 > A I v &

5.1.28 UID (unique identifier) — +.=—2 7 AT 7 4 77 AT —
5.1.29 write (send data to tag) — % 7' \27 — ¥ & &5

52 EFH

52.1 # 2 (tag) — FFED VU — X WIRAET L E UL L, THIMFCIEMNE 248 L 72 RFID X— 2 D7 /N
A R, h T XS (transponder) & HFESS,

522 P ZF R4 (transponders) — & 27 (Tag) #2252 L, BEDV — X N AET 5 FEi75
(inductively coupled) % 7= 1% 24/ &% /R (radiated electromagnetic) (ZF it~ L, 7 —# T Z%# (modulated) L 7=
HAYSEZ BT HZLICL o TT —F ZEST A A, ki — o SIVAPIRIZERD (F1F 558
72 v 7 A v H /L AR Z (TRANSmitter/responder) T ¥, X & 2 (Tag) £7-1X RF %2 (RF
Tag) LMHEN D, BEEZRET I27ZDIMEHSNIBERORBRDIAN=ALNo D, AT ar—50
BT 2 ZNEESN £ 72IXEBR DT A — 4 % 27 (modulated) 35 & 5 T # Z7#4, (backscatter) @
FELAFEN L CT — % kT 5 ZF8i5 5 b & 0 1@ 7% 4 (inductive or electrically coupled) @ ~ 7 > &
R ZNRb 5,

53 @5

53.1 fo—BMET  —/b N ORGEE RE
532 toir— B N HIE

533 to— 227 Y IR

534 toimn—E > b [1] OTU—F 7 HifH
535 ti— v b T0) ONT—F 7 Wi
53.6 ton— E v b [1] O/ T —F i
537 to.— E v b T0] O/RT—F ]
538 toy— T —H T 0TI T
539 ta— 7 —# U — NI

53.10 tw— 7 — % 7 A M

5.4 AT S5 RFID B OFETEER L OVHEEIC DWW TiE, ISO/IEC 18000-02 #2425 = &,

6 HEEM RFID F{IBA U FZ T —AVATL (B4 F1) LHEBMERF-E5-ODEREH

6.1 < OB TIL, TEROYEKR RF # 74 ¥ 7 = —ADERSEMEIL, ISO/MEC 18000-02 THETE S
TV 5 Type B (HDX) DERSEMFLHEBIL TS, LL, ZO2OZEEERW L OOOES R H D,
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Z OIETIE, ISO/MIEC 18000-02 & DIFEWRBHIVUXENZHMAT D 2 & b E e, HEROIE(R RFID MR A
VHE T 2= AIEBES LD EERMARICOWTHIRT D, XA T 1 XA T 20, F T 2 —ADIE
W, RICTAZYZ7F)TRL, £ 1~ 3 IZRilT 5, ZNb60#£TIE,  [RI-TRP-DR2B HDX Type
Bl L~—F T ENTVINBEEDHERD RFID R A X7 2 —ADERZMHEZLEHZTWVW5H,
ISO/IEC 18000-02 Type B & ~—F > 7 Zi7=51%, Y-8 {K RFID EARA > ¥ 7 = — ADAHEMEDN B D
FRROBEREMZEHZTVD,

62 ATl —RHTHEEA KT = — AL, 1342 kHz O CEMEL 20U 5720 (7.2
w2 M),

63 X%, XTI b A Tl —2~OREHMERE, AT el =X Lo TENEMGE LT
X7 5720 (7.4 THZ B IR),

6.4 ~AZAL—TWEOA LT MIBEEL, #7F [AL—7 il UTHREL R gz s 3, =
NIZE>TA v Tar—4 (vAF) BEY—7 U AZMETE D L9 I Laiudie 520 (7.1 |
22 M),

6.5 * 4 7/ —4%, ISO/NEC 18000-02 (Z k> CEEINZT =X a—F 4 VTR Z#ERL, L
ANRZEFH (PWM : pulse width modulation) {2 & > T4 7 L85 LR F UL B 72\ (7.3.1 THEZ ),

6.6 A>T —XI%, 100%DEHRED ASK B zHH L TH 7 LEE LRTELR 670w (731 IHE
Z ),

6.7 ArFusr—2i% a~r FEER”D2< b 12ms (S V) TESavy REEETERITH
X7 5720y (21 T2 #H M1-INT: 6a 2R)

68 A rT7ul—2%, ZJIla~vr REEE L%k, V< td 2ms o Thhb XA LTV h=T—
ZRUF LTI B2 (B 1 TS8R M M1-INT: 6b 2H8)

6.9 A>T ul—2%, 05kbit/s (FrEY F ) 2% LW KET—%L— 1] ZHKR—FL2TH
X722 5720, o,

69.1 A rFuar—H%, F7F 3T, 23 kbitls IZE LW [HET—F 1L — ] 29 R— bk LARTHIE
o (7T32HEEZBM)

6.10 A > 7usr—21%, ®ig, ), To), [a—R&EK)] ~Z—rrbffksi, 71 —20k
ZiRT D 7 L— ARG (SOF) ~ v ZIZ X o TERZBB LR T IE R G720, 2 b D% — 07,
ISO/IEC 18000-02 CEHRIMNTWVWAH T+ —~v v M & —H LR ITTR B0 (7.32HHE S M),

6.11 A 7wl —21%, &MLy b (LSB) ZLICTDIEFOE Yy MMETH 7T — 2 2k E LT
e b2y (R 1 28 MMIINT: 136K 0% 2 (3R] M MI-TAG: 13 22H)

6.12 X 7%, #HEMES S LOVISO/IEC 18000-02 TEFE S 4L TV 5 JE %k (134.2 kHz/123.2 kHz + 4 kHz) &
FSKZFIZ L > TA 7 —& Ll L ide 6720 (741 HEZ S,

6.13 X 7NE, T—HFDa—T 4 TIINRZIEEFEHAL, 8kbitls DT — X pikl— h & R— K L7
AU B (32, MI-TAG: 8-9 # & HR)

6.14 X 7%, Ao TuaF—XIlHEZ5IE IR LTEIZ 6bit (B k) O7 L—ABth (SOF) ~v X%
BT 2T E e & 7220y, 2 SOF ~v» &%, ISO/IEC 18000-02 IC k> TEFEINTWVWDL T —~ v
M (Ew b —==<111101") I2—%T 2 (F 1 MI-TAG: llc Z&H) .

615 *BIEA VX7 =2—R X, ZIRDRLEH 1TX=VDORWAEY 2V R—FLTWDEZ & LR
L9 (16HESR) |

6.16 * X 7L A v Tu—2DOM L, Vel tbikoa~r R (ISO/MEC 18000-02 DY v s DW=
Ty b)) ZHAR— b LZ2TniE e 570, TREAD SINGLE BLOCK | , TREAD SINGLE BLOCK WITH
SECURITY STATUS] , [WRITE SINGLE BLOCK] , [LOCK BLOCK] (7.7H% %),
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6.17 27 ATl —2OMGIX, A7 arTROa~ 2 K (ISO/MEC 18000-02 DHE » FDH 7
v b)) &A=k LARTEA 570,  TREAD MULTIPLE BLOCKS] , READ MULTIPLE BLOCKS

WITH SECURITY STATUS) , [WRITE SINGLE BLOCK] , [WRITE MULTIPLE BLOCKS| (7.7 H%%
%)0

6.18 ISO/IEC 18000-02 TEFK AL TWDH CRC =7 —tla ¥ /b A v Truf—2 ~OlEHs LU0
TR —=HIND X T~OBEIHEH L R2T IR 50 (7.6.1 HEB XK 2 (2] M MI-TAG: 1 2%
ﬁg‘)o

6.19 25 DBRSMICHET L BEMOEEMEEEL, F1~3ICFLHT,

1 NSA—GEE . 1oTO5—EAhB35~D) VY

/4 NT A=K RI-TRP-DR2B HDX ISO/IEC 18000-02 Type B T7 g 32X

F v — U] Typ- 50 ms

MI1-INT: 1a Default Operating 134.2 kHz
Frequency

MI1-INT: 1c Operating
Frequency +0.1 kHz LA
Accuracy

MI-INT: 2 Occupied Channel 3dB (T v~UL) O

. +8 kHz _

Bandwidth e

M1-INT: 2a Minimum
Receiver +8 kHz 3 dB D HHIKIR
Bandwidth

MI1-INT: 3 Interrogator
Transmit
Maximum EIRP

EORANCEE TS &

Power Limits
within
Communication
Zone

MI1-INT: 3 Interrogator
Transmit Spurious HoOHANZEBT 52 &
Emissions
MI1-INT: 4b Interrogator

Transmit Spurious
5 Al & \
Emissions, Out-of- EORANCEET 5 2 &

Band
MI1-INT: 5 Interrogator
Transmitter OHANCAEE TS &
Spectrum Mask
MI-INT: 6a , ArTur—4i%, WO
Transmit to a~v v R&kET 51
Receive Turn 1.2 ms 1 < b b 1.2 ms
Around Time o DS < - ms
2R NER B0,

MI1-INT: 6b frTalF—21%, A
Receive to LT Y T —
Transmit Turn 2 ms DHNS, X T DOINEED
Around Time B EL 2ms iR
[ERASRANAN
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= INTF A —B RI-TRP-DR2B HDX ISO/IEC 18000-02 Type B g7 g T XA
F o — VR Typ. 50 ms
MI1-INT: 6¢ Dwell Time or
Interrogator
Transmit Power <2 ms
On Ramp
MI-INT: 7 Modulation OOK (100% ASK)
MI-INT: 7d Modulation Index 100%
MI1-INT: 8 . IOV ANR T a— K IV ART a— R
Data Coding (PWE) (PIE)
MI-INT: 9 . St 1 ~ 2.3 kbps
Bit Rate 0.5 Kbps (at” s /%) (A7 =)
MI1-INT: 11d Frame Sync NO T L— A — U DBR
Sequence (SOF)
MI1-INT: 11e 6 bits 7 L —AL/NK —
f
Postamble 2L DT (EOF)
MI1-INT: 13 glt Transmission BRI h(LSB)MESE
rder
MI-INT: 14 A TFay—xL RF X7 (R 1 DFE2I3EK
D RF Z THFAEL TH L) OFDORFEE, KD
HGEEIC L > TR Z b b,
o ArTus—5D RFEET 41— /VRIZES>TRF X
Wake-up process 7ERBT D,
o RFID #713AL T 0 —ZNHDa~ U REFDT
(G
o ArTu—EPRavL R REIEETS,
o RFID #7 DL EZHEET D,
£2 RSA—AUE . 25ho0Ta5—42~0) Y
Ey.4 NG A — S5 RI-TRP-DR2B HDX ISO/IEC 18000-02 Type B A = N
MI-TAG: 1 lEﬂ’Peraﬁnt‘% N 1342+ 1.5 kHz 134.2 + 4 kHz
Sriquen‘“fy ange 1242 +2 kHz 123.7 + 4 kHz
ub-carrier .
Frequencies FSK O ik fi il (FSK)
MI1-TAG: la Default Operating 134.2 kHz
Frequency
M1-TAG: 2 Occupied Channel
Bandwidth +15 kHz
MI1-TAG: 6a Transmit to
Receive Turn MI-INT: 6b 2
Around Time
M1-TAG: 6b Receive to
Transmit Turn MI1-INT: 6a =&
Around Time
M1-TAG: 8 Data Coding NRZ
MI1-TAG: 9 Bit Rate NRZ ‘0’ : 8.4 kbps NRZ ‘0’ : 8.4 kbps
NRZ ‘1’ : 7.8 kbps NRZ ‘1’ : 7.7 kbps
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Ey.4 NG A — S5 RI-TRP-DR2B HDX ISO/IEC 18000-02 Type B g7 g 2k
MI1-TAG: 11¢c Bit Sync Sequence | 7 L— L% — L ORME | 7 L — A2 — L DB
(SOF), 8 bits (SOF), 6 bits
TL—LRE = ORET | T L= Z— DT
(EOF), NO (EOF), 6 bits
MI1-TAG: 13 Bit Transmission B FIE y b (LSB)
Order
MI-TAG: 16 Minimum tag
Receiver +10 kHz +15 kHz —3dB
Bandwidth
£33 NFA—FHE: TOraL
Ey4 NFG A — L5 RI-TRP-DR2B HDX ISO/IEC 18000-02 Type B F T g ST Xk
M1-P:1 Who talks first A rTFalf—a2)N, SICEET,
M1-P:2 Tag addressing HD
capability
MI-P:3 Tag ID NO (AfE B, FHE
M1-P:3a UID length [8) DR ETA =0/ N UID [, 64 bits
ST, MHied,
M1-P:3b UID format NO 8 bits,
Tar—varsy IR
8 bits,
fETLa— R
48 bits,
GOV Y TR
MI1-P:4 Read size 10 bytes (/31 1) BN — RY 4 Xx
4 bytes,
RV — FH¥ A X
1 Kbyte (%17 A})
(4 byte DHEEE),
MI1-P:5 Write size 8 byte LB,
MI1-P:8 Error detection BTN A v Talr—2 | 2T hbfrTal—X~
~:EX 16D CRC ~: KX 16 ® CRC
ArFar—anpar | (FERZ7Z 7 CRCTD
~:FE& 16D CRC RIEAT)
AvTal—2nb6a7
~: K& 16D CRC
A=Ay 80
F T a Nt rb)
M1-P:9 Error correction L
M1-P:10 Memory size 1360 bit WRAEY YA RT
(17 ~—27 x 80 bit) 1 Kbyte,
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