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423.75kbps. F7=13847.5kbpsk¥)
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PART TEMP RANGE  PIN-PACKAGE
MAXB6040E-000AA+  -25°C to +50°C  ISO Card
MAX66040K-000AA+  -25°C to +50°C  Key Fob
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ABSOLUTE MAXIMUM RATINGS

Maximum Incident Magnetic Field Strength .......... 141.5dBuA/m Relative Humidity .......cc.ccoovviiiiiiii (Water Resistant)
Operating Temperature Range ............cc...cceve.. -25°C to +50°C Storage Temperature Range .............ccccceeeenien. -25°C to +50°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Ta = -25°C to +50°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | MmN TYP  MAX | UNITS
SHA-1 ENGINE
SHA-1 Computation Time | tCSHA | | Refer to the full data sheet. | ms
EEPROM
Programming Time tPROG 9 10 ms
Endurance NcycLe | At +25°C 200,000 cycles
Data Retention tRET 40 years
RF INTERFACE
Carrier Frequency fc (Note 1) 13.5563 13.560 13.567 | MHz
Operating Magnetic Field Strength H At +25°C, MAX66040E 110.0 137.5 dBUA/m
(Note 1) At +25°C, MAX66040K 123.5 137.5
Power-Up Time tPOR (Note 2) 1.0 ms

Note 1: System requirement.

Note 2: Measured from the time at which the incident field is present with strength greater than or equal to Hyvin) to the time at
which the MAX66040’s internal power-on reset signal is deasserted and the device is ready to receive a command frame.
Not characterized or production tested; guaranteed by simulation only.
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EES 0
MAX66040(Z. 1024y hDI1——EEPROM. 128
EY MOI—Y—BXIUHIHL X5 .64y hDUID,
1Dome4Ey hO—2 Ly b, B12EwY FSHA-1T
Vo, BEXU13.56MHz RF1 > 7 1 —Z(ISO/IEC
14443%5 A TB. /IN— k2~ B2 VT ILF v TITHEA
BhETHET, AEUIF. &8/X1 +x 1970V 5T
BRINTWEY, >—oL vy NASOETOvoIE. 1
— = KBHRU N HELREAA T AT T 5 %&
BATWET, BiEIT D400 11— —EEPROM 7O
VI DDOAEIR=DEER L FI(R—20~3),
AEDRERES L CEAAREZEESEPROMI I 2L —
DIVEHBATEY, BLOAETEIR=IIIDNTI—
Y—hRERBETT, T/, R—I3IHHWY REE R
BETHY. VRIDHEEEZZSHDZENTETET,
MAXGB6040N\D 7 o2 (3. ISO/IEC 14443-470
IJRETONINLENLTITHR. 7/N1 XZHACTIVE
REICKEDEBRBIVEN 7OV IZNLTXRR
INFET, U—FII PELEE261 MDTL—LY
A XY R— R NT2REBLVHIET, 7—HL—MNIR
K847 .5kbpsHAIRET I, MAXG66040(FAFIB LD
CIDEHR—KFLTWET, HIR— STV VHEEE
ld. FIAZ2J, JL—LBFEREEE. BLUEN
RIRTY . MAX6B040DT7 S U4r— 3 ilid. RS5A
N—ID /7P I)r—3y), 7oeIFEE., BFY
*—(e-Cash). BLUBEIZVFVINEENET,

=

B1iZ. MAXGEO40DELHEHLOXEI I3V
BOBFRZRLET. ZOT/N1RIE. 64EY D

UID. 64EY bDFERW/EAH/ Ny T 7, 256E Y k
X 4X—DI1—H—EEPROM. 8/3A hx 270D
A—H—/FIHL X5, 64y hD—TL Y MDA
T, BLUB12EY RSHA-1IZ VDU ENVD, 6D0D
FTEF—HYERTHEBRINTILET, E2(Z. ISO/IEC
1444354 TBER T o= 70 b DI DOEBEEE R
LET, AEUBKIUHIEHBKEEIC T O XAEEICED =
DOICIE. BIICVRY =D %y NDO—oO#EEIV R
ZEA L TMAX66040%&ACTIVEREEICT 2ENH
WET, choDry N —o#eEEIYv Y RICBDER
TORMINIZDNTIE, TRy NDO—otkgEO~v > K]
MDIETEBRL 9, MAX66040HACTIVEREEIZ D &
V2 —IIR AR AT BLUHIHEEI Y R
DOHRNSFEEDIDERTIDIENTEET, D
OV Y RART LIS TMAX6604013ACTIVEIREE
ICRY . YRY—IEIMROAE)BLUOHH IV KA
RITITDN. FEET/NNAXDBIRZHFERL THALTIR
BRI CENTEEFT, NSO AT BKUHHE
BEEOVY > RO MIILIZDNTIE. [XEUBLD
FIEHBEEO VY RIDIETHRBLET, INTOT—H 3.
& NI/ MLSB)D&ETMEY M(LSh)ASIBEICEFRA
BENThNET,

B5EEN

MAXB6040IETA VL RXFT/INA ATHD=H. EDOKX
SBERICHBERSINIEA. BIFEDEHDIRILF—
ZRABORF7 =)L OEELE T, ABEDORFT 11—
JU Rid. [Electrical Characteristics (B&M4FM) ] DF+RIC
REINERNEEAEHRATNDRELNHIFET,
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MAXIW
MAX66040
COMMAND LEVEL: AVAILABLE COMMANDS: DATA FIELD AFFECTED:
(" REQUEST (REQB) AFI, ADMINISTRATIVE DATA
WAKEUP (WUPB) AF1, ADMINISTRATIVE DATA
NETWORK SLOT-MARKER (ADMINISTRATIVE DATA)
FUNCTION COMMANDS HALT (HLTB) PUPI
SELECT (ATTRIB) PUPI, ADMINISTRATIVE DATA
A \ DESELECT (DESELECT) (ADMINISTRATIVE DATA)
(" GET SYSTEM INFORMATION 64-BIT UID, AFI, CONSTANTS
y
MEMORY AND CONTROL
FUNé)ﬂON COI\(/:I(l?/IANDOS Refer to the full data sheet.
\_ GETUID 64-BIT UID

(2. ISO/IEC 14443% 4 7B 0O h DILDBEERIS

MSB LSB
64 57 | 56 49| 48 45| 44 37|36 1
EOh 2Bh oh FEATURE CODE (03h) 36-BIT IC SERIAL NUMBER
®3. 64 hUID
E&ID&ES(UID) NODERADISECEEHUIDZREL T, FMllCD

A2 DMAX66040c i3, HERIc /OS5 azhnyy W CHE TRV PO=TREIY FIORESRL T

SNB64EY NEDIDESARMESNTINET (M), oS
TH36EY ME FUTDSUTILESTT. RO8  yx 1) st

Ew MMIE. TINA ZDOHEED— RTHD03hA MM
nfd, £ h45~48(30hT9, EY MIE49~56
M3O— R, ISO/IEC 7816-6/AMTIZREDTF Y T A—
H—ZR/ELZ T, MaximDBFE. 2O3— RIF2BhTY,
& EM8E Y FDO— RIFEOhTY, UIDIZ. Get UID
OV Y RBEKUVGet System InformationI~¥ > RENL
THERY 70N TEETY, UIDDTAI32E Y M.
REQB. WUPB. Z7=(dSLOT-MARKERO V> RiCxtd
BDATQBISEDPUPIT « =) RTEEESNZ T, 774
IV TIE, UIDDE[E32E Y MIHRERICT ) o —
3 F—=5 74— )L RIZEETIATN. ATQBED—
WELTEESINET, 2O5LT. YVRY—IFRL—T

COBHICONTRINT—5o— b T8BES,

MAXIMN
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LSB

MSB

1
0

|START| BIT1 | BIT2 | BIT3 | BIT4 | BITS | BIT6 | BIT7 | BIT8 | STOP

5. ISO/IEC 144437 —7F v+ S0 R

ISO/IEC 14443% 1 7BDEEDEZ

VI —EMAX66040 (R L—)DBED®EEIZ. T—F
INTY SORIBICEDNTNE T, YRY—DE N
o203 0EBRBL. EORRICBNTE—FDORAI(YX
F—F IR L —=T)DHIMIEREEZELEFT, T—F
INTY NEBRT 2TV 20713 BICSTARTE Y b
TW®HEY., BEIST1DULEDOSTOPE Y NTRTLET
(B5), B NUTF—FEY MBIISRESINET, T—F
FvSU5I8EY NTY, 77—/ v MI. ZF5—h
AT IL—LESOR)F+S05THE)., TVRATIL—L4A
(EOR)F+Z 05 TRTLET, EOF/SOFF++Z 053
9DDINRTCODTF—FEY FNTHEEHRINTT(K6),
SOFICIE2DDSTOPE Y hAHY ., #FDHEICT—5

MAXIM

FroSUOINRESINE T, SOFEEOFDRBIZAH L
EEINA MEETDT—F/NT Y NI TL—L4&
EENFT(H7). ISO/IEC 14443514 BT L— LD
BEBOD2T—5F v+ 50453, CRC-16-CCITTOZIE
ISR TERLIETIDT—IFPS05DI6EY b
CRCZREL/T=£MDTY, ZMDCRCIF. LSBADIEICHEE
INnFx9, CRC-16-CCITTOEMICDLNTIE. ISO/IEC
14443-3MDAnnex BE=SBL TLEE L, *y ND—UHkEE
OV RMBE. AV RO=R, NS A=5 BLULEH
SOFECRCOBICIEOIATENE T, XEUHEITY R
DFE. AV ROA—=R, BEUONSA=HNTOV Y
(I70v 054 7IDEESR)DIFHRT « —IL RICEEE
TN, IBICEDITOYIHSOFEEOFDRBEICIEDIA
FNEd,

OVvO99XVIN
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STOP/IDLE
1
0 START BIT1 BT2 BT3 BIT4 BIT5 BT6 BT7 BIT8 BITY

M6. ISO/IEC 14443 SOF/EOFDF+ S U F /20

| SOF ONE OR MORE DATA CHARACTERS CRC (LSB) CRC (MSB) EOF

- TIME

7. ISO/IEC 14443D7 L — LR

CARRIER AMPLITUDE
A MODULATION INDEX

M=A-B 00870014
+B

=

1 0 1
\ !

~

1 0 J/ 1 ‘
|
N

/ \

\

I
[

/T

®8. 020 8%~ 14%DIRIEZEH

REICELT. JL—LDEBHWIGFv ) 7EREE
(ISO/IEC 14443(M%E113.56MHz) TEFRNE T,
PATFDZREETIE. RELGERSLUFSEICONTHR
ICERBBL & 9. SOF/EOFBKUH T+ U T7DH >/
AT754 I 7B LTEHEFHFMICDONTIE, ISO/IEC
14443-3DE0 23> 7T 1HBL07.228RL T
=,

VRI—mS5ZAL—TDRETII. BHEHE8%~
14%DIRBEERZERBL I (K8) ZDHETII.
STARTEY bELUOTYI0DE Y M ERS N+
7Sl STOPEY hELOOZ v Z71DEY bA
ZHRNTOENFP U 7ISISLE T, EOFIESTOP
EYvhDRDUICERSNTWVENFI7TRTL
9,
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2AL—=ThBYRI—DRETII. 847.5kHzDH T
Fv ) 7EFEALT. ZUMERE(BPSK)ZREZFERL
TERZTNET, 7T—FL—NMILDT. 1EY D
mEICZ8. 4. 2. £ TFLUTFTHAITILAHY
F9, AL—TIIRBEREEIIOAT TV ) PEER
LEd, 945, SOFDERIICEEY. EOFDEER
ICHRTLET, BETIE. SOFLYURIOY T4 7

DAEEO DEELEZLTHY. Thh O v o1
HELET, XEITDFvZU5DEY MENBRRT
SO Y T7F v U T7DOMAMEHA180°ZEL T (K
9), BRAIDMUMEERIIOCYZIASOD Y V0NDE
1tExRL. SOFDOREIBIC—EL 9, BPSKEHRI N
YTEv)TIE. FTINAROTP T TFOEBEEEZRS
B2HICFERINET(K10),

{1 INDICATES 180° PHASE CHANGE (POLARITY REVERSAL)

DATA TO BE TRANSMITTED 1 0 1
e
847kHz SUBCARRIER OR_ I I
BPSK MODULATION
R i
TRANSMISSION OF A SINGLE BIT

POWER-UP DEFAULT = EIGHT CYCLES OF 847kHz (9.44us)
CAN BE REDUCED TO FOUR, TWO, OR ONE SUBCARRIER CYCLES FOR COMMUNICATION IN THE ACTIVE STATE.

(9. 7>y 847 .5kHzDH T+ + 1) 7 DBPSKZ R

DATA* 1

TRANSMISSION OF A SINGLE BIT
SHOWN AS EIGHT CYCLES OF THE 847kHz SUBCARRIER

*DEPENDING ON THE INITIAL PHASE, THE DATA POLARITY MAY BE INVERSE.

B10. 7w /)2 : BPSKEFESNIZH TF Y U FICEDRF I 1 —IL ROBEESR
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PROLOGUE FIELD INFORMATION FIELD EPILOGUE FIELD
CRC CRC
PCB (o][5) NAD (DATA) (LSB) (MSE)
1 BYTE 1 BYTE 1 BYTE 0 OR MORE BYTES 1 BYTE 1 BYTE
B11. ISO/IEC 14443-4% 4 7BO T 0O U=
MSB LSB MSB LSB
BIT 8 BIT7 BIT6 BITS BIT 4 BIT 3 BIT 2 BIT1 BIT 8 BIT7 BIT6 BITS BIT 4 BIT 3 BIT 2 BIT1
0 0 0 CH CID NAD 1 # 1 0 1 AN CID 0 1 #

B12. 170v20OPCBOE Y MEIHT

ISO/IEC 14443 7OV Y
EE7ORIN
YRAI—DAT)TORIBOT—5/N7y N&%E
I B=HICIE. MAX6BO40NACTIVEIRREIZ/E D TLVD
BB F T, MAX66040&ACTIVEIREEICT B/
HOTORNVICDNTIE, TRy ND—otEa~v > K]
DIETEHRBLET, ACTIVERRBODEE, YRY—&
MAX66040DRBEMD&EEISISO/IEC 14443-4D+= 2
DAVITHESNAETOYIRETONIIICKEDT
ThhnEd, 20HO70O0vo®11)IE. JOO0—o
Ta4—=ILR, BR71—ILR, BXUOIEO—T 71—
IWRD3IDDEIATERINE T, JOO0—JIld. 7O
N IL#IE/ N1 M(PCB). H— R&EBIF(CID). KV
/—R7 RLZ(NAD)EMINDRAI/NA b EIGHATAE
TY, IEO—ZI3. EOFDEID16EY NCRCDBIZ
T, BHR71—ILRIZ. T—YHDNBDMEHTT,

JavosA47

BETIE. 17OV, ROV, $&UosS7Ovo s
Wo3EDTOVvIEEELTIVEY, K12, 13,
BELU14(C. BYEPCBOE Y FEIETERL LT,
170v 013, ABEUANDTIEABIUSHA- 1T DV
DEITDEZHDEBRFETY, 17OV IDBE. EV L
231 THBDRELHY. EV L6, EVRT. BLD
Ev h8IZ0OTHDRENHUFT, EV 5 (CHE
RENWIFITAZIERTEDICEREINETA. 2
DHEEIIMAXE6040TIIEA L R— b ENTIWZE
Bho ZDiztH. EY KBIIBICOTHDRENHY FT,
Ewv k4 (CIDERE)IF. 7OO0—2 74 —J)L KHCID

10

B13. R7O0 Vv UMDPCBOEY hEIHT

NARNEEATWNBDINEDINERTTEHDICVIAY—IC
FoTEAETNET, MAX66040ICIDEEL 7O Yo
EEFHRNWTOVIZERBTERINTI\DEDICNIE
LEd, EYMNMATDIBEE., YX5—I3CID/INA &
EHDREBEHLHFT, Ev 3 (NADERR)IF. 7O
O—274—JURICNAD/ N RAYEERTL\BHESH
HERY=OICERSNETAH. MAX6604013Z DHEAEE
HEHR—FMLTWFEHFA, ZDIzH. EY F3IEHEICO
ThdRENHUFT, EV N #HEXRD)IE. 7OVY
BEJ/4—ILRTYd, 7OV oESII. BELEDE
NRELEERIIBIDEDTHDIEERILT D/
DICFEREINE T, TOREEIS. ISO/IEC 14443-4D
Annex BCEHBENTWBRIS—NIBTCEEICHY T,
TOYIDBRESIUWIEBICDWNTDIL—IIE, ISO/IEC
14443-4Dt20 3> 7.5.3B8KU7.5. 41L& =N
TWh&Ed, MAX66040(3. Ew hoE/=I3EY 311
ey hahTnal7OovozE8RLET,
R7OVIMDIFE. Ev k2, EY I3, EV 6, EVH
7. BELUEY FrBDRREIZIEET. 13RI LDIC
REITDVELNHUET, EV M (TOVIBES)B K
UEwY MM (CIDA oo —2)DHEEL. 170y IDBE
EEETYT, Ev 5 (ANERE)IT. BEDI T —IRRE
NoDEIFDEDHIC. BEDTL—ALICTTDIRED
To/V)D(OMRESNEBR)EI3ETI /YD
(IMREINEER)ICEREINE T, MAX6604013
IS CEZINERTO YV IDHEEE=REICHR—ML
TWET, FHBIUERABERLIL—ILICDINTIZ.
ISO/IEC 14443-4Dt023207.5.3&£7.5.48KT
Annex BEZRBL T 2& 1\,
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MSB LSB
BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1

14. S70v2DOPCBOEY hEIMT

MSB LSB

BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1
0 0 0 0

(POWER LEVEL) (FIXED)

CARD IDENTIFIER VALUE

B15. 170v2DCID/NA hDE Y FEIHT

[ soF | pcs [ cp | NFormaTION FIELD | CRC (LSB) | CRC (MsB) | EOF |

X16. 7O vo&*E OO T L —LFER

ST7Ovomiga. Ev k. Ev 2, EV 3. EvV b
7. BELUEY FSORREIFBAET. R14ICRTLDIC
RETEIRENHIET, EV M (CIDAUIHy—5)
DOHEEIS. 17OV IDIBEEEKRTT, EY MBLD
Ew 6H00bDIBEIE. STO Y oA DESELECTOV Y K
HERIZEERLET, EVIEBLUEY K6AT1D
DIBE. STOVIIE T L —LAGFEEREZEE(WTX)EXR
aXRLFT, TnE. BEICHHBEENATL—LEFS
BERI(FWT) ([ATQBRZ I DIEASR)DIEELUEL A
BIEBEVRY—I A DHEETT, LA L. MAX66040
TIEZDHEEAFER L TLEN S, STOY IDKE—
MAZEIZ. DESELECTOV Y RAFRALTT/N\M 2 4A
ACTIVEREEND SHALTREEICBIR S EZZ T ([RY
NDO—OteEd~v > RIDIEAESHR),

h— RERF

K152, 71— RERIF/N1 MADE Y hEIETZERL
9, EvVv M ~40BMIE. YXY—HACTIVEIRRE
ICEBSEEHDRAL—TFNA D1 DEERT D
Z&TY, CIDIE. ATTRIBOY Y RDParam 4577 LT
AL—=TIBEToONFET (Y ND—UtkEO Y >
RIDIEZSR), ACTIVERRBD & =, AR ICERL 2
2L—TIE—HT2CIDEEARLTOY IDHEILIE

MAXIM

L. ElUHTHNICIDA TN TODIBEIFCIDDA N
JOvoaREBLET, VXN CIDEZDIBEE.
ZL—=TDIEICECIDNNA bH'EENE T, —HLE
WCIDZEEARTOVVIZEBREINET,

MBICEI L. RL—TI3EY F8BKXUTEFERL T,
BALNIVEREYR—FLTWDNEDH. TR—b
LTL\2BEId. TEICHETDLDICTALBENN
NAFENE DN ZEVRAY—ICBADIENTEXT,
MAX66040I3E AL NIVIERZTR— KL THEN
e BHLNILEY MMIEICO0bTY, YRXF—H
CID/NA bEXEEFETDESIE. BAOLNILEY bZ00b
ICTDRENDHIET,

BRI —ILF

MAXGE6040IFWTXERZ LR LV e, BT 11—
FEIDZITOYIICOAEFEELET . 1BHR T —I
FORSIF. 7OV o2E0/N1 v 7O0—2
BIUOIEO—-TT71—IL RODRESZ5IWVcbDZHA
DIZEICLDTEEENE T, ISO/IEC 14443581813,
BRI —ILRORBICEI DI —ILE@EERLT
WEEA, MAX66040IL. BT 1 —IL RDARTERY
ICRELLNA MA OV FO—RT. BICOBEMLED
AV REBDNS A1 ZEZBELTNET,
170V 2ICRETDHBE. BRI 1 —IL EORPID
INA MEIRIN(O— ROON)ZRLTZEDRICOV B
BEBEDT—Fh<h,. FldEKB(TI—KrOTh)ZRL
TZDHEICIDODIS—I—RhfEEd,

XEUSKIUHIHEEI Y F
CHIETHAEITDZAVREI. 7OvVvoREETOND
WEFEBALTEEINE T, RI16ICRTLDIC. 70O
vODTF—Z(O0—Ih5IEO—2JFT)IZSOFE
EOFDEICEBHAENF T, CIDT 4 —JL REBHEN) I
FTa0Td, BERICCIDAEEFNTULDIES. 0E
ICECIDAEENE T,

COHIEOOAVY ROEHRBTIE. BXRESEDREICHE
BaEna70V00BHR 74— IV RDIZERLET,
MAX66040I3F T4 Z T & HR— M TWIXEKRE
ERLAEN=D. 17OV 0EZELREEE. MAX66040
FI7OvoTRELEY, 17OV oiREODTOVY
BSL. 1T7OVIBEBRODEDEF—TTY,
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I>—EH
BEEDBEMMICIS LT, SESFHIS—FHUHNRE
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Get System Informationav > FOREDBH 7 1 —IV F(ZS5—HELDIRE)

INFO NUMBER OF | MEMORY BLOCK
INDICATOR FLAGS uID Ut AFI BLOCKS SIZE IC REFERENCE
00h OFh (8Bytes) | (1Byte) | (1Byte) 13h 07h (1 Byte)
v RO

Get System Information

DAV BIZEL DT, YRAY—IEIMAXE66040(ZD0Y
TORMPIBHREIREBI DI ENTEE T, WETIE.
B FUOUID/NA bARIDICEKESNT T, I0EIF.
ISO 15693-3DtEI310Z&mICLTNNET, IC
REFERENCE®D I— kid. ATh. AZh. B1hiEa&EMD16
EREXTYADIESIVZRLET, Y RTLIER
ZRBIDICE. BRI —ILMIZOVFO-FR
2BhaBATCERZRITL TS0,

ZOMIVY Y FOFEMICONWTIIINVT—52— %
ZBREELY,
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Get UID

COOAYVRICEDT, ¥YRY—=IETNNA ZDEEID
BESUID)EZEREBTDZENTEET, IBETIE. BF
M DUID/NA MARITEESNE T, UIDESRAED
IZIE. BHR 7T —ILRICOVY Y RO—R30h&SATSE
EREFRITLTLLES 0,

Get UIDJV Y FDISEDRHR T 1 —IV F(Z5—LBLDIES)

INDICATOR

uiD

00h

(8 Bytes)
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ISO/IEC 14443-35 41 7BOMHALE LT
PrFaAVTarraran
ISO/IEC 14443 DRFF/NA ZDAE DT 72
HHBEEBD=HICIE. ZDREIICYRY—ERFF/INA R
DEDBERBEWEIIDIVRELNHUETT., BUIE.
VRE—DT7 T FTDERNIRFF/INA AN EET D
NESHARBETT, BERMOBBIERLZRFF/N1M X
NERNICI DULEET DN ESHZLHRKIT D=0
2. YVRY—IZMIB T EICEBONBILB IO T VU F
ayoar7OralzEERLET, ISO/IEC 14443
Y4 7B70O )LiE. POWER-OFF. IDLE. WAIT-
ING FOR SLOT-MARKER. READY. HALT. &&U
ACTIVEDBREFEDREEEEZELTNET, K172, Ih
SORESLVURAL—THIRREEZEBR T D2REER
LET, BEAEDESG. NEBATEHEINEXFIS
BBNIRETDIREZRLET, ZNENOREICDN
T, M7TONBITEHBLTINE T, ®1413. 7UF
JY2ar7O0MINBLORY NT—oHEEITY R
DR THERASNDBEICDIVTDERIBTT,
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RESPONSE LEGEND:
(FROM ANY STATE) IN FIELD @ HLTB RESPONSE

ISO/IEC 144435 41 7BEH
(1) ATOB RESPONSE
Aggnﬁmﬁn (4) DESELECT RESPONSE

POWER-OFF
0UT OF FIELD (2) ATTRIB RESPONSE
OR CASE

ANY OTHER
COMMAND
OR CASE

WAITING FOR
SLOT-MARKER*

ANY OTHER
COMMAND OR CASE

ATTRIB WITH
MATCHING PUPI

HLTB WITH
MATCHING PUPI

@ DESELECT

(SPECIAL CASE OF A BLOCK TRANSMISSION
PROTOCOL FUNCTION)

EXECUTIVE BLOCK
TRANSMISSION
PROTOCOL FUNCTION

ACTIVE

ANY OTHER COMMAND ANY OTHER COMMAND

*WHEN ENTERING “WAITING FOR SLOT-MARKER,” EACH TAG SELECTS A RANDOM NUMBER R IN THE RANGE OF 1 TO “NUMBER OF SLOTS.”

CONDITIONS LEGEND:
NAME DESCRIPTION RESULT
A (AFI MISMATCH) REQB/WUPB WITH NONMATCHING AFI
RETURN TO IDLE
a WUPB WITH NONMATCHING AFI
B (BYPASS SM) REQB/WUPB WITH MATCHING AFI AND [(N=1) OR [R = 1)]
TRANSITION DIRECTLY TO READY
b WUPB WITH MATCHING AFI AND [(N = 1) OR [R = 1)]
S (SLOT-MARKER) REQB/WUPB WITH MATCHING AFI AND (N # 1) AND (R # 1)
WAIT FOR MATCHING SLOT NUMBER
S WUPB WITH MATCHING AFI AND (N +#1) AND (R # 1)
MS (MATCHING SLOT) | SLOT-MARKER COMMAND WITH SLOT NUMBER =R TRANSITION TO READY WITH MATCHING SLOT-MARKER

B417. ISO/IEC 14443% A TBDRREEFHK
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#14. ISO/IEC 14443% 1 7BO#X1liFAE

SLOT-MARKER

TERM DESCRIPTION

ACTIVE One of the slave’s six states. In this state, the memory and control function commands and deselect apply.

ADC Application Data Coding. 2-Bit field of the 3rd protocol info byte of the ATQB response.

AFI Application Family Identifier. 1-Byte field used in the REQB/WUPB request to preselect slaves.

ATQB Answer to Request, Type B. Response to REQB, WUPB, and SLOT-MARKER command.

ATTRIB Slave Selection Command, Type B. Used to transition a slave from READY to the ACTIVE state.

BPSK Binary Phase-Shift Keying Modulation

cID Qard I(Ijentiflier. 4TBit temporary identilficgtion number assigned to a slave through the ATTRIB command, used
in conjunction with the block transmission protocol.

EOF End of Frame

DESELECT Slave Deselection Command. Transitions the slave from the ACTIVE state to the HALT state.

fc Carrier Frequency = 13.56MHz

FO Frame Option. 2-Bit field of the 3rd protocol info byte of the ATQB response.

fs Subcarrier Frequency = fc/16 = 847.5kHz

FWI Frame-Waiting Time Integer. 4-bit field of the 3rd protocol info byte of the ATQB response.

FWT Frame-Waiting Time. Calculated from FWI.

HALT One of the slave’s six states. The master puts a slave in this state to park it.

HLTB Halt Command, Type B

IDLE One of the slave’s six states. In this state, the slave has power and is waiting for action.

INF Information Field for Higher Layer Protocol (per ISO/IEC 14443-4)

MBLI Maximum Buffer Length Index of Slave (per ISO/IEC 14443-4). 4-Bit field of the first protocol info byte of the
ATQB response.

N Number of Anticollision Slots (or response probability per slot)

NAD Node Address (per ISO/IEC 14443-4)

POWER-OFF One of the slave’s six states. In this state, the slave has no power and consequently cannot do anything.

PUPI Pseudo Unique Identifier. 4-Byte field of the ATQB response.

R 4-Bit Random Number Chosen by a Slave When Processing the REQB or WUPB Command

READY Qne Qf.the. slave’s s.ix stgtgs; official name is READY-DECLARED SUBSTATE. In. this state, the slavle has
identified itself and is waiting for transition to ACTIVE (memory and control functions) or HALT (parking).

REQB Request Command, Type B. Used to probe the RF field for the presence of slave devices.

RF Radio Frequency

S Slot Number. 4-Bit field sent to slave with SLOT-MARKER command.

SLOT-MARKER | Command used in the time-slot approach to identify slaves in the RF field

SOF Start of Frame

TRO Guard Time per ISO/IEC 14443-2

TR1 Synchronization Time per ISO/IEC 14443-2

WAITING FOR | One of the slave’s six states; official name is READY-REQUESTED SUBSTATE. In this state, the slave is

waiting to be called by its random number R to transition to READY.

WUPB

Wake-Up Command, Type B. Similar to REQB, required to wake up slaves in the HALT state.

24
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ISO/IEC 1444345 1 TBORBH S UES

POWER-OFF1X#&

ZOREIF. RL—THYRY—DRF7 1 —I)LED
BEANNDBSICEALE T AL—TI3. BNz
T DRFT 1 —IL RSB/ & SPOWER-OFFIARE

ICBBLET. RFIA—ILRICADIEEE, RL—T

ISEEMICIDLERREICEBR L 9,

IDLEIKRE

IDLERREDBERIE. AL—T8%=7>Fa)23ar’O
NOIVICS A RE/SIRREIC T DT & T, IDLERRE(IC
BB TEE AL—TIIALREEERLEIEA. 2D
REAHIFT T DI=DICIE. AL —TIZPOWER-OFFIARE
NDBREHSDICTRRBENEYZAT—DRF 7 4 —)U R
NOEHENICRETDUENH Y T, IDLERREDRE.
AL—TIIVREY—HEETDAV Y REZER/L I TN
REQBSLUOWUPBOV Y RICDARISLEIT(—HTD
AFMEN'SENT\D I ENRHETT), £/ YRY—
D= LBWAFINA hEESTOV Y REXELEBEIE
(FHEABLUa). HALTIARE, READYIIRRE, HLUWAITING
FOR SLOT-MARKERIREEN'SIDLEND B ERIBET T,
IDLEN'S. XL —TI3&LY ERIMDIRRE T HBDREADY (4
B)E /= I3IWAITING FOR SLOT-MARKER (Z#&S)IZER
THIENTEFET, FHBICDNTIE, TRy MD—taE
v RIOIEBOREQB/WUPBOY Y RMDERBEA SR L
TLIEE 0,

WAITING FOR SLOT-MARKERX#&

(READY REQUESTED SUBSTATE)

WAITING FOR SLOT-MARKERMREIZ. ¥4 LRO Y b
BRO7FA)DAVICERASNE T, AL—TId.
—H 9 DAFIZZAREQBEZIIWUPBO VY Y R &HME
L7cB=C. REQB/WUPBOV> RTHEESNIXOY b
HEFIORL—THERLULAMAEEICITREN &%
& LT IDLE. HALT. &7/ ISREADYRRREN S
WAITING FOR SLOT-MARKERICEB I HZENTE
FT(RHSHELUSs)e COREEHMITIDIHICIE.
ZL—TJIIPOWER-OFFIREENDB#K ZPH < DIC+7 75
BHEVAY—DRF7 4 =)L R OEHHICEET DRE
nHY) £9d. WAITING FOR SLOT-MARKERIARED X
L—TRYRY—HMRETDHIVYRZERLIZ I
REQB. WUPB. & XUSLOT-MARKEROV > RIZD
HRIELF T, WAITING FOR SLOT-MARKERA 5.
B (SLOT-MARKERMD/NA/XR). &1zIIMS (2O k
—¥. SLOT-MARKEROV> FDz2Ov hESHEHR
IC—E)ICLDT. AL—TIRBELWUEMDOKRRETHD
READYICERL &9, FRHA AFIR—E)ICEDT. X
L—7I3IDLEKREICRY &9,

MAXIM

READY X% (READY DECLARED SUBSTATE)
READYAREIZ. 77>F 323> 7OMIUCEINT
ATQBREE&ZXET HEEICES LI AL —TJICERASN
9. AL—TI3. IDLEFZ/=IFHALTA S (REBH LU
b). »2LMIWAITING FOR SLOT-MARKERA 5 (5
HBHIUMS) READYICEBB I DI ENTEZT,
READYRREICEB T DEE. L —TIFATQBREE & X
ELET. CORBEMIFITDLHICIE. RL—TF
POWER-OFFIRREND BB ZIE<DIC+REENZY
2 —DRF7 14—V D oEGENICRETDHVENDHY
F9, READY REDZA L —TIIVRE—H&ET 2O
YU REEBRLEZI A REQB. WUPB. ATTRIB. &
KSUHLTBOV Y MCDARIELE T READYDD. R
L—TI3ACTIVE (—%9 ©PUPIZEAZATTRIBOY
R). HALT (39 ©PUPIZEACHLTBO V> R). &
fl3IDLE (RHA)ICEBB T DI ENTEF T,

HALTIKRE

HALTIRREIZ. BERIAMEOTUARIGTZ>FOa)oar T
OMIUCEMLBNZL—TZLRES B DI=HICHER
LET., oo TORREIFACTIVERRETOBENT T
LIcBICRL—TZRLESEDI-HDICEERLET,
ZL—7d. READY (—¥9 5PUPIZZAZHLTB
V2 R)ETZIFACTIVE (—#9 5CIDZEATEDESE-
LECTaV Y R)NSHALTIRREICEE L &9, HALTIRRE
ICBBIDEE. AL—TIIBREER T DICEZRXE
LEd. CORBEMITITDLDICIEI. AL—TIF
POWER-OFFIREENDEBZH<DIC+REEBNEY
2T —MDRF7 4 =)L FhoEHENICRET 2RENHY
$9, HALTRREZRITDBE DAL, WUPBOV Y R
IC&KDEDTT, HALTA'S. X L—TJIZIDLE (%fFa).
READY (5fb). F7zIIWAITING FOR SLOT-MARK-
ER (RES)ICEBR T D ENTEZT,

ACTIVEIRRE

ACTIVERREIZ, 7OV o*ETOMINENLTRE
SNEOVYRICRTDRL—TDREZTREICLET,
ACTIVERREICBB T D EE. AL—T@REICKDT
BRZEELE T, RAL—THACTIVERREIZER T D
ME—DAEIE. READYRENSDERTI (—HT D
PUPIZEAZATTRIBOY > ), ATTRIBOVY > KD
AT, YR&Z—I34EY bDCIDZEIWHTT, T
ACTIVERREIZ /2 DRTREM D HDEHMD AL —T 51D
Z7 RLRBETDLOICEALET, JOREEHME
T2EHICIE. AL—TIFPOWER-OFFIREANDER
ZHE<SDICTREBNENYRAY—DRFI7 4 —)L KhviS
BHROICZETDIDEN D E T, ACTIVERREZIERITS
BEDREG. DESELECTOV Y RIZLDHEDT.
ZFNUCEDTRL—TIFHALTRREISERB L &7,

25

OVvO99XVIN



MAX66040

ISO/IEC 14443% 1 7B

CFIFPXEY

2y hO—oKgEaVY R
AL—TFNARIREEDEB Z1THhEDZHIC.
ISO/IEC 14443% 41 7B##&(3. REQB. WUPB.
SLOT-MARKER. HLTB. ATTRIB. &XUDESELECT
EMINZ6DDRY ND—UHEEIY > REEELT
WFT, YRAY—IZERTL—LDFETIAV Y RERET
L. ZAL—T3E T L —LDEEICLOD>TRELET,
Y ND—O#EIY ROIBE. AV KO- R,
INTA=5 . BLUOILEHSOFECRCOBIZIEDIAZE
nNEd, TOETIE. BERLVERIL—LDOER
ETL—LRADT—5 74— IL RDFSIZDNT,
MAXBB040DENEICIWE/RESFH CHABL £, R8T
EREINTNDINRTDT A =L RBXUITRTDIFEE
HMAXB6040ICEEZ%T DhlITIEHY FHFA, TNOD
TA4—ILV ROEEEEHRAICDINTIZ. ISO/IEC 14443-
30U IVTESRLTLIES L,

REQB/WUPBOv X K

REQUESTOV > K. #4 7B (REQB)&SLU'WAKEUP
av >R, 4 7B (WUPB)IE. YRX5—HRFJ 1 —
IWRERBLTCRAL—TFNA ZADBEEERAN. 72U
AVETORINC T T r—a> 77 2 UERIF(AFD
DEICEDNWTCERIICZENSZEIRT D/-HD—IRHK
FEBTY, ISO/IEC 14443% 4 JBIC#EM L= L —T
ld. IDLEMXBEE. WAITING FOR SLOT-MARKERJABE.
BELOUREADYREDEEICZINSDIAV Y REFES
\7£9, HALTIREETIEZ. XL —JIEWUPBOV Y K&

RELEBSICOARIELE T, H18ICRTLDIC.
REQBZ/=I3WUPBO V> RIF1DDT7 L —LELTEE
INFET, BXRICIE, IV RO— RBUSHIAFIEPARAM
D2DDINZA—=FhEFENET, REQB/WUPBAD
ISEIFATQBEMIINE 9, FMICDIVTIE. TATQB
WWEIDEZSRL T ZE0\,

ISO/IEC 14443471, AFId—RDEYUTHELV
REQB/WUPBEKRSERDODRL —TDIRDEIET
HI—ILEEERELTIFET, BEXTEESINIZAFIA
00hMiBE. XL —TIIEBDAFIDMEICEEFRLE ZD
AV REWEBTDIBELNHIE T, BXRICSEND
AFIDOTARLZ T ILH0000bDIEE. YRY—HSXELT:
AFIO ERIZTILHAZL—TDAFID LRI =TIV E—5
TRIEBEOHARAL—TIEIZFOAV RE0LEBETIZNE
HFEd, ZOMDITNTOAFHBIZDNTIF. ER
ICEENDAFIEZR L —TDAFIN—H T DIEEDH.
ZL—=TEZF0Iv > REREBLE T, AFIOT— RId.
A—H—ICLDERAAPLUOYVINAEEETY, Fil
[ICDNWTIE, TAEUBIUFHEIEHEI Y R DIEE
SRBRLTLEE0,

PARAM/XA hDEw FEIHTAERIQIRLET, EvV b
5~8l3FwTHY. OICLTEETDIVENHYET,
Ewv MHODIFE. BXRHAREQBIOVY RTHDZE%E
RLFET, Ev MMAMTDIBE. WUPBOY Y REER
LEd, EvbI. 20 BELO3IE. 7rFaurary”
ORI TERTDAOY MIN)ZEELEZ T, K15(C,
ZFOA—RERLET, N=1DBS. SLOT-MARK-

SOF [commanD|  AF
05h (1BYTE)

PARAM CRC | EOF
(1BYTE) | (2BYTES)

MSB LSB
BIT8 [ BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1
0 0 0 0

REQB/

(FIXED) WUPB

18. REQB/WUPBZEK T L — L

#15. 20v EHEO3—-F

K19. PARAM/NA hDEY FEIHT

BIT 3 BIT 2 BIT 1 N
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 (RESERVED)
1 1 X (RESERVED)
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EROIV RISEASNT . AFID—HT DI NTDR
L—7HREADYIREEICER L T, BRNICEHMDR
L—ThEETDIHEE. RETL—LNERISEES
nafcH. CNICE2TT—IDERAFEELEZ T N
PIEURENEE. BRADELZDAL—TH1~N
DEETEABDAEY bOEMR)ZBRLE T, o
FER = 1Z2BRLI XL —TH\ REQB/WUPBZ:R
ICISELE T NOBREWMIERET L —LDOERD
ATREMAME S R T AN NAM6TERADAL—T
M1IDODADBE. REZRBITDLHICERISD
SLOT-MARKERAY > RAREICIKI T, ELHRE
REQB/WUPBOV > FDAICIKEL TEFRADY NT
DRL—TZH#HTDFET. [EXRHN7 7O—F]
EMENEY, 7FIAV 23> T0OMNIIVOFMIC
DNWTWE, [7rFaV2arofllnEZ2RB LT
£l

SLOT-MARKEROv > K

S92 L—THREQB/WUPBOY Y RZTEITH LK
EAHMEZERTDENDERIKTFTDHRDUIC, [F1
LZ2OY bARITIEY XS —H'SLOT-MARKERO Y > K
ZEABLTAL—TZZNZNDOEHMRTIFVUI T,
CNHAREICEDIOICIE. ZDRIICY R Y —H T &Y
REWZOY N DETREQB/WUPBIY Y RZE1T
LTWhBaRENHUET., YAY—IEIERAN - 1)D
SLOT-MARKERIV Y REZZEETDHIENTEIXT,
M20(C. SLOT-MARKERZEXK 7 L —LDEXZERL T
2 L—TI39TIC%79 DREQB/WUPBERIZK DT
ERISBERSNT\DIzH. AFIT 14 —IL RIFARETTY,
SLOT-MARKERZV » RADIREIFATQBE IS
F9. FMICDONTIE. TATQB&EIDEZSRL T
YA

Nnnnl &RESNTNDE Y bd. RIGDERICHKED
TRAOY MESZRLET, FREBEOROY bES
DEBDL—T 2 ZHhMERTBETT .

ATQBRE

REQB/WUPBHS L USLOT-MARKEROVY > RDEB S
IS BIEEBHATQBEFE I, Tanswer to request,
Type B (BRADEIZE., 1 7B)|2zRLFT, K21
2. ATQBISEDFRZRLF9, PUPIT 1 —)L R(EEM
BEAHNFA)IT. YXY—DRAL—T&F7RLIBEL
TACTIVEZ ZIHALTIRREEICER S ED0HICFERL
F9, PUPIELTEBMENST—~Id. 64w hUID
DF4NA NTY e 7TV —23>0F—5T14—IUR
&, ZNADERTIIBAEBRF7 4 —IL RRDAL—T
OXAICEELZI - —E&ZDT—FYEBMLET,
I r—arvF—~ld, XE)TOYo10hD
BD4NA T, FTAIVNTIE. 7T UTr—23 >
T—5 74— RIZ64EY NUIDDE(I4/NA N %& [k
TRDEDICHARICERESINTWNE T, ZhICKDT.
VRI—IEZAL—ThoDBRIDIEETREERKE4E Y K
UDZEREBIBZENTEEZT, LHL. 2OTa4—IUR
FHEEFICOYIINTWENW=H., FEDEESE
AL ENHBETT,
JORNIVBERT7 4 —ILRIF. 7—FL—bh. TL—LA
oA Z. ISO/IEC 14443-ANDEWN, T —LFE
RS, BEVISO/IEC 14443-47 0w oXE7O NI
TZL—THCIDENADZEHR— ML TWBHESHE
ED. DRTLEEBADERZVAY—ITRHLIT,
B2, 7O NIJVERT 4 —IL RATDZ DIBHRD
NEHKXUEZRLET,

SOF | COMMAND

nnnn0101b

CRC
(2 BYTES)

EOF

SOF | INDICATOR

50h

PUPI
(4 BYTES)

APPLICATION DATA
(4 BYTES)

PROTOCOL INFO
(3 BYTES)

CRC
(2 BYTES)

EOF

X20. SLOT-MARKERZEXR 7 L — A

F16. 20v bDECEH

M21. ATQBIGE 7 L—L

BIT 8 BIT7 BIT 6 BIT5 SLOT NUMBER
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
1 1 1 0 15
1 1 1 1 16
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3RD BYTE, 3RD BYTE, 3RD BYTE,
1STBYTE 2ND BYTE UPPER NIBBLE BIT 4, BIT 3 BIT 2, BIT 1
BIT RATE CABILITY | MAXIMUM FRAME SIZE, PROTOCOL TYPE FWI ADC FO
77h 21h 0111b 00b 01b
X22. 70 b JJVER 7 1+ —IL KO£
SOF | COMMAND PUPI CRC EOF SOF | INDICATOR CRC EOF

50h (4BYTES) | (2 BYTES)

00h (2 BYTES)

M23. HLTBEXR 7 L—L

MAX66040DEY b L— hEEEIE. WAER(BEKRBXID
[6&) &+ 105.9kbps~847.5kbpsDEE T, ERE
BEDEY NL— MW E—THDBEIIHI A,
EDEXR/NETH, BATL—LHY A ZX(E2D/31 bD
ERZTIVICIF32/81 bAYEESNE T, MAX66040
TRETDEBRDTL—LYTA ZI26/341 T (Copy
Bufferd®E>k. Compute Page MACDISZ), 70O K3
WE A T(FE2D/34 ADOFAZTIL)IE. MAX66040
HISO/IEC 14443-47 0y o#E70 kDL EFR— bk
LT EERLTNWNET,, FWIOO—RFO0111bld.
TL—LBFERBEN38.TMsTHDZEAERL. Il
SHESIN—OL Y bDERKICTRERESESTY, X
L—TRBEAXT7L—LFEEFEI’RBT DT DERIIC
IEYTDHEMENHDZEITFRELTL S, ADC
M I— R0O0blE. MAX660400' 7 T4 —2 30 F—4
TA—IL RICMBDFSEZFR T EAERLTNE
9, FOOO— R0O1bld. MAX66040A'CIDAEHR— K
L. LA UISO/IEC 14443-470voxE7O NI
DNAD T 4 =)L REGFR—FLTWVEWNZ EERLET,

HLTBaOv >k

HLTBOV > Rig. HALTIREETHRIESHEDZ EICEDT
2AL—T&RBREIEBDIENTEDHE—DRY N T—2
WEEOV > RTYd, ATQBSEICEDIWTVYRY—hH'%E
NUEZDIL—TEDBEEZFLELREINMES. ¥X
H—IFHLTBOV > RZERITLE T, R23BLV24IC.
HLTBER 7 L —LEZNICHR T DB T L—LDFER
ZRLEd, PUPIZ4—ILRTERT D T—FI3.

M24. HLTBIS&E 7 L—L

AL —TNHATQBIRETXEL/IPUPIERE —EL T
WoRENHY ET, HALTREOB. RL—7I&
WUPBZEXKICOHABEL F 9,

ATTRIBOV > K

ATTRIBOV > Rig. RL—T&1D®IRL T, ISO/IEC
1444370V X ETOMIIVICRODTEESIND D
VO RERBIHEDHDOME—DEETT, ATQBIEE
ICEDNWTVYRY—DWZDRL—TEDBEEFLETS
5. YVAY—IIZAL—TBIROY > RATTRIBZER
LTZEDRL—TZ#ACTIVERREEIZTDINEL DB T,
VA= ZL—T&ZACTIVEREEN SIRIT S B DBED
BEE. STOVIAEFERLTRY NT—UHEEIV R
H{EE T BDESELECTOV Y RDEEIZLDEDTY,
K25(2. ATTRIBER 7L —LDFERXAERL T, PUPI
T14—=ILRTERTZT—%I3. AL—THATQBIEE
TREELEPUPIBRE—HBLTLWD2RELDHYFT,
Param 113, YXAZ—WZEEIOSZREICHIEHLDD
[CBERBFRE(TRO). YRY—HWZL—TDHT++v 17
ICEEY D/DICREREE(TRY). BRUVRY—H
SOFBLV/FIZEOFDBNSE I L —LEZETD
ZENTEBINESNEIL—TIIEAET.
MAX66040(3. Param 1DF—5%#EELF9, ISO/IEC
1444351 7B -5 DEHEBH1LTD/-5H. MAX66040
IITROBELUTRI1A128/fs (151ps. fsld847.5kHzD
TV T7EARMDEEE L. WEORBERTZE
BICENFNSOFBKLUEOFELTINVE T,

SOF [ COMMAND PUPI PARAM 1 | PARAM 2

PARAM 3 | PARAM 4 HLINF CRC EQOF
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0th (1BYTE) |(=0BYTES)| (2BYTES)
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MSB LSB
BIT8 [ BIT7 [ BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1
X X X X

RESPONSE DATA
RATE (UPLINK)

RESPONSE DATA

RATE (DOWNLINK) RECEIVER FRAME SIZE CAPABILITY

K 26. Param 2/31 hDEY FEIHT

MSB LSB

BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1

0 0 0 0
(FIXED)

CARD IDENTIFIER VALUE (CID)

X27. Param 4/31 hDEy hEIHT

SOF [ INDICATOR
MBLI, CID

HL RESPONSE CRC EOF
(= 0BYTES) (2 BYTES)

X28. ATTRIBEE 7 L—L

FRAME WITHOUT CID
SOF [ COMMAND CRC EOF
C2h (2 BYTES)

FRAME WITH CID
SOF [COMMAND|  CID CRC | EOF
CAR (1 BYTE) | (2BYTES)

X29. DESELECTERBLUWETL—LA

Param 2ld. ACTIVEREETODBEICERY D TF—5 L —
RBLUVRY—DREAMRELER I L —LHT A XD
WCRL—TI3BMLEY, K26, Param 2/N1 kD
Ev hEIHTERLZ T, MAX66040(3. 105.9kbps
(d—KO00b). 211.9kbps (I— K0O1b). 423.75kbps
(O—K10b). &KU847.5kbps (A—K11b)DFT—%
L—hEHR—MLTWET, YAY—II. BXREDE
ICERBDT—5L— BRI DIENTELZT, FI
A 20" Y R—MLTULVEWE=H., MAX66040(3
TL—LHA XM= |BAL T, ATQBISETIEESI N
[ERESIDTL—LEVRAI—HDZRERNRETHDEETE
L&,

Param 3MTFHIZ7)LIE. ATQBD Ok JJVIEFRDEE
2INA POTIZTIVTIEESNTORING A TD
HEERICERSINET, ISO/IEC 14443-3TldParam 3
DEMZTINEOOOObICBELTLDIEDH.
MAX66040MDIaEICATTRIBEK TERH Y BParam 3
DEIZOThICEY) £,

MAXIM

Param 4(3. ACTIVEREBDEHDZAL —TD1D%7 K
LZIEETDHICTOYIFETONIINTHERS
nNs5CIDESAEAL—TJICEWETET, M27I(C.
Param 4DEY bEIZETZRLE T, MAX66040(F
CID7 4=V REHR=PLTDIH. YRZ—I30~
TADHEEDEBRDESZEIVEHTDIENTELT,
ISO/IEC 14443-3iC&nid. I—R15EFHELEDT
L\ig_o

ATTRIBEXR 7 L —LAld. EAEIBHR(HLINF) EFEISH
2120A T3> DT4—=IVRESEATNET, 2D
T4 —)URIE. ISO/IEC 1444354 BT O %=
TONIWDBERT 4 =)L R(E11E2SRB) EBHROT—
HBaEDHDDICERT DI ENTEET, COTF—F
HEEL. DXL —TAHLINFZ 1 —IL R&EHYR—
LTULBIEE. AL—TJI3HLINFOF—5Z0IEL T,
ATTRIBEXRICH T DETHRREBRLE T, BEII.
ATTRIBERISHLINFZ r =)L RBZLTEESINE T,
MAX66040h1'E T CUIBS DME—DHLINFF—%
. Get UIDOV > R(O—R30h)TY,

ATTRIBERIC—H T 2PUPIBLUEEHCRCA S FN
TWVEE. RL—TJIEE28ICRTATTRIBEE 7 L— LA
BEELET, 102 —DEEZTILIEMBLIEE
. 0000bDMEICE DT, ZAL—THWEAS/ Y
T7H A ZNIDNWTEEBREREBELENZ EEZRL
F9, MIZTII. YRY—DBEFDIL—TIZEW
BTl N—RERIFOEZRLEZT,

HLISE 74 —ILRIZA T3>0 TYd, ADI3EIEDIS
BICXBlENE I,

a) ATTRIBERICHLINFZ « — )L KRB E D DIIBE.
BEICHLISE 7« =)L RIZFEEL T E A,

b) ATTRIBERMDHLINFZ «« —JL RICGet UIDOV > R
O—R@BOh)HWEFEELEBE. HLSE 7 1 =)L RIdGet
UDDREDIBHR 7 —ILREBL(THELE, 00hD
#%128/N1 bDOUID)IZHE W F 9,

c) ATTRIBERDHLINFZ « —)L RO 3— FA30hLASH
EolBa. WETL—LICHLRE 74 —IL RIS X
nEtho

DESELECTaOV> Ik

DESELECTOV Y RIZ. YRY—H' AL —TEDEE
ERTLIE®BT. ZOXL—T&ACTIVERENLS
HALTIREEIC BB S B D/-DICERL 9, DESELECT
BERTL—LIZIE. CIDZECHDECIDEEFH NG
DD2DODIN—=23hEELE T, K292, BAD
N=230ERLET, K272, CIDOFERZERL T,

#WIE E. DESELECTOV X RIZISO/IEC 144438 1&MD
N—MTERINLT7OYIFETONIILDST
OV I DFREIBETY . MAX6604013. ERDCIDE
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T/NA ZDCIDA—F L f1H5&IC. DESELECTaY > K
ICIGE L &9, DESELECTZEKRACIDZZ ATV
1ma. MAX66040(3B 2 DCIDA0000bDIFEDHE
DEKRICHELE T,

DESELECTAV Y RADISET L —LIE. BRTIL—LA
EB—TY, XL—TId. FELLELDEALT—5%
RIZEICEDT. BRTTZ RLREBESNRL—T
HHALTHREICEBB LI 2B L& T,

ZrFAVOaron

ERHNFFIAVDay

YRZ—I3. REQBF/IEWUPBOVY Y RDHEITICLD
TryFIITary7OeR=MEBELEYT. WUPB
IV RiE. AFIO—RA—HTDERRDINTDXR
L—JIC¥E8%Z52379, REQBOVY RFEINEAL
HeeERT LI I HALTREDZ L —TJIEINZ &R
LET, EE0DAVY RENTA=INEZATEHY.
KIGICRKOTATQBIEEDHERZ1/NICRET D2
ICERENE T,

N =1D1EE. ZMLTNDINTOZL—THATQBIGE
TIELET. NBTKUKREMEE, B2DIAL—T
M1 ~NOEETEHREZBIRL F T, £EFR=1%
BARIEE. AL—TI3ATQBTIREL XT . RAMTELY
REWEE. AL—TIPROREQBF /zIFWUPBO Y >
FEFH., 2OV RICE>TEMLTW2RL—T
H#LUOELBRERIRLE T,

ATQBIGEISPUPIE NS T 1 —IL RZBATEY. 77
FAV2ATORIAAIEEDIL—TII¥L T
VY RERTIDEOHICERSNE T, ATQBICEZ S
WofiEa. YVAY—I3—HJIDHLTBOV Y RZHET
LTRL—T&ELESEDH. Fld—HTDATIRIB

OV REFERIFTLTCIDZEIHT, XL —T%ACTIVE
MREEICLTLES L, I ThnENES. &8XL—
JiEr7rFaUurarOtRicsmisErEd,.
ACTIVERRRED X L—TId. §XTMOREQB. WUPB,
SLOT-MARKER. ATTRIB. $KXUHLTBOV > R&ELR
LZ9A. DESELECTOV Y RICIFEELFT,
FELEATQBISEICCRCIS—HHDIEE. 2D E
DAL —THERBICEELIEOICEENREELES
EERLET, BEBZBMW7Z7FI) 3 20TIE. ¥ X
Z—HBUREQBOVY REHRFIFTL T, HALTE/=IZ
ACTIVEREETHIWVERADI L —TIZFH L WELHRE
BIRSEDMELNHUET, AL—TDI1DHR = 1%
BIRLIEIBE. ZOXL—TJIZATQBTIRELZ T,
REQBIZ¥ L TATQBIEEN L IMERTH. ERADT
RTOAL—=ThEREN=EVSRIEEHY FH AL
HM30lC. BRAICIDLERREDADDZL —THEET
SERELEBED. BERFN7ZFI) o3 06%
R~LET, TOtERIE. YRZ—H'N = 1(DREQBER %
EETDIEILEDTHEBESIN., FNICELDTIART
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TESTING FOR SLAVES | ATTEMPT1 | ATTEMPT2 | ATTEMPT3 | ATTEMPT 4 | ATTEMPT5 | ATTEMPT 6
REQB ! REQB ! REQB ' REQB REGB || REQB ! | REQB !

MASTER (N =1) (N=8)! (N = 8) (N=28); (N=18) | (N=8) | [(N=28):

SLAVE A ATQB |(R=3): (R=7) (R=1)'ATQB| (R=3) ' | (R=6) ' |[(R=8):

SLAVE B ATQB |(R=6)! (R =4) (R=8)! R=8) ! | R=5) ! [(R=1)!ATQB

SLAVE C ATQB [(R=1)}ATQB[(R=8)! (R=2)! R=4) 1| R=3) |[(R=4):

SLAVE D ATOB |(R=2): (R=1)1ATQB|(R = 5) (R=8) | (R=4) i [(R=2):

X30. EEXRBW77F )23 > 0f)
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SLAVE A ATQB [(R=23): ' ATQB ,
SLAVE B ATQB |(R=6)! ! ' ATQB
SLAVE C ATQB (R:'DEATQB . !
SLAVE D ATQB [(R=2): ' ATQB

M31. 1 L20OvV b5 23 206

yA4L20Y FRXPFIVTY

V2 —3. REQBZF/=IZWUPBOV Y ROHEITICLD
TrVFAYTIIOeRE@BBLET, WUPB
Ov > RIE. AFIO— R —HITDIERRNOITNTD
AL—TICEEEE52%d, REQBOVREZhERL
BEeARITLEIH. HALTIREED I L—T I ha &S
LET.EBONAVY RENSA—INEEATHY.
KISIR>TCFyFOA 3>y 7OMNINIERT S
20V hEEELE T,

N = 1DIBE. SILTNDIRTOIL—THATQB
ISETIEELEF T, NOMTKWARE(BE. B4DIL—
TN ~NO&EHE TEHRZEIRL £, /=F/-FR =1
BEAEEE. AL—TIIATQBTIRE L 9, RAY
KWUREWESG., AL—T1F2OY FEESHRIZEL L
SLOT-MARKERO VY > RZ&#F>/-%. ATQBTIEEL
F9, AL—TORNDP BN EERIETDIEDHIC,
VRI—IF2~NDITRTHOROY hEEAERITIDNE
e ET,

ATQBISZIZPUPIE NS T4 =L KREEATEY., 7
FOAUIVTACIBIIHEDAL—TIIFLTO
VU RERTIDEOICERINE T, ATQBILE AR
\TE D188, YRY—Id—HTBHLTBOV . REHETT
LTRL—T%{EBIESEDH. F/=I3—HT DATTRIB
OV REFERIFTLTCIDZEEIHT, XL —T%ACTIVE
REEICLTL2E 0\, ACTIVEREED Z L —TId. I
TOREQB. WUPB. SLOT-MARKER. ATTRIB. &
OHLTBOV Y RAEEB L £9H. DESELECTOV R
[ZISELET,
FELATQBEICCRCIS—HHDIEE. 2DMULED
2L —=THERBICE LIOICERI’REELEZEE

MAXIM

RUFET, BE. VRIY—IZ1UANDEHROI L —T%
T2MTBEHICSLOT-MARKEROVY Y RDOHETA
MITETd, SOLIERICEBELEIBEEG. YRXY—IZ
FTUWREQBOV Y RAEHRITL. ZNICLDTHALT
TelFACTIVEIRRE TR WERADFZ A L —TIIH#7 L UELEL
REBIRSHEDIMELNHUE Y, Z0DE. ERRNDIAN
TORL—THHBI SN THALTE 72 IZACTIVEIREE(IC
B2FET. ZORECTZFIA) D3y TOwIH MR
INnEY,

X312, EBRAICIDLEREDADDI L —THEET D
ERELEBED. L0V M7 FI) 3y
DHERLEY, JOERIF. v X&Z—HN = 1(DREQB
BRAEREITDZEICEIODTHIBASI N, FNICEDTT
NTDZAL—THATQBTIEE T B, BENSEEL
F9, AL—THWEETDIEEMDIEVRAT—IT.
RICN = 8MREQBZEEL T, INICKDT. X
TORL—TH 1 ~8DEEATIMAERBIRT DI EICK
WET, INT2DDOXL—THRICBALUERE R &
HERESZEIITEF AL, NOKENIEZFDRLER
KIIEL KW FET, CDOFITIE. RL—TCHR = 1%
EIRL CT. REQBOEBE&ICSELTNWET, YAY—IZ
RZZOy hES2 (SM2)DSLOT-MARKEROV > R
HEXREL. FRICED>TRL—TDAWBELEF T, ¥R
Z—IEIARTOROY MMIDWTTR MEHITL. R
—HIBDRAL—THEELEES. ATQBEZRELF Y,
YRY—Hh1DOXOY bTHEREZZEL-IBE. &Y
DOXOY rTHEBIESNEIL—T&2EICHALTE 1S
ACTIVERREICLTH'S., MOT7FI)oa>rrOdeR
ERBIDIDENHIET, YR, ZOBHIDEK
SICHESIBIZZOY bOTRMEITFTORBEIIKINT &
IFRLTLES 0,
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CRCER

MAX660401327E$8DCRCAEFERL F£9, —ADCRC
138w hDY A T TY, ZTOCRCOEMZIAXBBEL.
X8+ X5+ X4+ 1T9,

£ 5—ADCRCIF1I6EY DY 1 TTHY. CRC-
16-CCITTOZIERABM THDX16 + X124 X5 + 11
MOTERINE I (R33)s ZDCRCIE. BRELD
WET—F/X7y bORURHICERS . BICREE
EATEEENE T, INTDT—F/N1 f%ZCRCPT
AL=FICT ML 16EDT )y 77Oy T
DREN T ML IZFZICHIITE—S . EEDD
ICLSbD'DIBIC T b7 D handEd. ZDOCRCOHOFH
(DU TIE. ISO/IEC 14443-3, Annex B. CRC_B

encodingzZZBRL TS,
POLYNOMIAL = X8 + X5 + X4 + 1
MSb LSb Q
18T 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE D_’ STAGE D_’ STAGE [ ™| STAGE [ ™| STAGE
X0 X! X2 X3 X4 X5 X8 X7 X8
INPUT DATA
K32. 8y fCRCO T L —%
MSh POLYNOMIAL = X16 + X12 4+ X5 + 1
p| 19T 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE l:)D’ STAGE [ ™| STAGE [ ™| STAGE
XO X1 X2 X3 X4 X5 XG X7
LSb
9TH 10TH 11TH 12TH 13TH 14TH 15TH 16TH
STAGE [ ™| STAGE [ ™ STAGE [ ™| STAGE D’ STAGE [ ™| STAGE [ ™| STAGE [ ™ STAGE
XS X9 X10 X11 X12 X13 X14 XWS XWG
INPUT DATA
K33. CRC-16-CCITT <L —%
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