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MAX66140

ISO 15693 (MEF 1P AEY

ABSOLUTE MAXIMUM RATINGS

Maximum Incident Magnetic Field Strength .......... 141.5dBuA/m Relative Humidity ........ccccooiiiiiii, (Water Resistant)
Operating Temperature Range ...........ccccooeveen. -25°C to +50°C Storage Temperature Range ..........ccccceevviieien. -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, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MN  TYP  MAX | UNITS
SHA-1 ENGINE
SHA-1 Computation Time | tCSHA | (Note 1) | Refer to the full data sheet. | ms
EEPROM
Programming Time tPROG (Note 1) 9 10 ms
Endurance NcycLeE | At +25°C (Note 2) 200,000 Cycles
Data Retention tRET (Note 3) 40 Years
RF INTERFACE
Carrier Frequency fc (Notes 4, 5) 13.5653 13.560 13.567 MHz
Activation Field Strength Hu At +25°C, MAX66140E 110.5 dBUA/m
(Note 1) At +25°C, MAX66140K 122.0
Write Field Strength (Note 1) g [Lr257C, MAXG6TA0E 1107 dBuA/m

At +25°C, MAX66140K 122.4

Maximum Field Strength HMAX At +25°C (Note 1) 137.5 dBuA/m
Power-Up Time tPOR (Notes 1, 6) 1.0 ms

Note 1: Guaranteed by simulation, not production tested.

Note 2: Write-cycle endurance is degraded as Ta increases. Not 100% production tested; guaranteed by reliability monitor sampling.

Note 3: Guaranteed by 100% production test at elevated temperature for a shorter time; equivalence of this production test to data
sheet limit at operating temperature range is established by reliability testing.

Note 4: System requirement.

Note 5: Production tested at 13.56MHz only.

Note 6: Measured from the time at which the incident field is present with strength greater than or equal to HimiN) to the time at
which the MAX66140’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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/N AKX/
MAX66140
COMMAND TYPE: AVAILABLE COMMANDS: DATA FIELD AFFECTED:
INVENTORY UID, AFI, DSFID, ADMINISTRATIVE DATA
NETWORK STAY QUIET uiD
FUNCTION COMMANDS SELECT uiD
RESET TO READY uiD
(" GET SYSTEM INFORMATION UID, AFI, DSFID, CONSTANTS
MEMORY AND CONTROL
FUNCTION COMMANDS Refer to the full data sheet.
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ADDRESS MODES

SLAVE STATES

NONADDRESSED MODE
(Address_flag = 0;
Select_flag = 0)

ADDRESSED MODE
(Address_flag = 1;
Select_flag = 0)

SELECTED MODE
(Address_flag = 0;
Select_flag = 1)

Power-Off (Inactive) (Inactive) (Inactive)
Ready Yes Yes No
Quiet No Yes No
Selected Yes Yes Yes
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RESPONSE LEGEND: ADDRESS MODE LEGEND:
O RESPONSE TO RESET T0 READY POWER-OFF [N] NONADDRESSED

<> RESPONSE TO SFLECT [A] ADDRESSED

O NO RESPONSE [S] SELECTED

OUT OF FIELD

RESET TO READY [A]
MATCHING UID

OUT OF FIELD

SELECT [A]
MATCHING UID

O STAY QUIET [A]
MATCHING UID

O STAY QUIET [A] MATCHING UID

OUT OF FIELD

CIRESET TO READY
[N, A, S]

O SELECT [A],

< NONMATCHING UID

i SELECTED

NOTE 2

NOTE 1: THE SLAVE PROCESSES THE INVENTORY COMMAND AND OTHER COMMANDS PROVIDED THAT THEY ARE SENT IN THE [N] OR [A] ADDRESS MODE.
NOTE 2: THE SLAVE PROCESSES ONLY COMMANDS SENT IN THE [A] ADDRESS MODE.
NOTE 3: THE SLAVE PROCESSES THE INVENTORY COMMAND AND OTHER COMMANDS IN ANY ADDRESS MODE.

SELECT [A] MATCHING UID

%

NOTE 3
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Y A% —I|3Reset to ReadyZF/=iIStay QuietIv > K
ZEAL TR L —TJ%&SelectedkREND S M DIRREIZ B
BIETLL S0,
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VOIRNIST

CDBEDR—IUOAVY Y RERBIF. VO N IS TEFIND/NA M THEDTIVET, ISO 15693#RIZTII.
UOTZRNTZTINA MIDNWT2BED 74—V Y haEHXELTWET, Inventory_flagEy FDIRREICK DT,
UOTRNTZTINA MDOEMFETDE Y SOEEENFIEEINE T, UITIX N TS TDHEEILS. LTOBYTT,

VOI R 75 (Inventory_flagEw FhitY FERTHENES)
BIT 8 (MS) BIT 7 BIT 6 BIT 5 BIT 4
0 Option_flag Address_flag Select_flag 0

BIT 3
Inventory_flag (= 0)

BIT 2
Data_rate_flag

BIT1 (LS)
Subcarrier_flag

Ev F8B&LU4 : HEELL

InoDEY MISHELN D FtHA. OICLTRETDRELNHY T,

Ew ;7 : Options 75 % (Option_flag)

ZoEY bME. 7OV IERY OV RICBWTL AR ROV I0OEF 1) T REBESUIESICERLE I,
FZULANIYY RDIFEE. Option_flagEy MMIOIZTBDRENHY FT,

Ew b6 : Address 75 2 (Address_flag)

ZOEY MIL VIR NDOREBEITOIDH., YRIT—DT 41— RRIZHDSelectedF f=IFReadyIRRED TR T
DIL—TH(EY K =0), JIIZXMNATUDAERESINTNDE—DIAL—TDI&NN(EY ~ = 1)EEBELET,
Address_flagEy FAODIEE. VI I X MIUIDA'EENTIIWNTEH A, Select_flage Address_flagdmsm
Ev hhEy b= 1)ENTNWIHEEEITENTT,

Ew b5 : Select7 5 (Select_flag)

ZDEY MME. VIR MDOWIEAESelectedREED XL —TDHATTOM(EY b = 1), Address_flagty DR E
ICRODTERDIL—THT50(EY ~ =0)2EELET,

Ew ;3 : InventoryZ > (Inventory_flag)

ZDEwY hE. InventorydY > ROIBEDHNICTDRELNH Y FT, DTN TOHOIV RDIBE.
OICT2WENHYET,

Ew b2 : Data Rate 75 %/ (Data_rate_flag)

ZhDEY MI. LRRVZF—=5/N7y NOREEIKT—5Y L — b2ERITIA(EY N = 0). BF—FL—rafE
Besan(Ev b =1EEELET,

Ew b1 : Subcarrier7 5 %/ (Subcarrier_flag)

ZDEY MI. LARIZRF—=5/7y NOREEICE—DT T+ 72ERTIHMNEY & = 0). 220 T+
Y7 =FERITDIEY ~=1)EEBELET,

ZDEY b

it
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VOI R 75 (Inventory_flagEw FhitY FEhTIVDIER)
BIT 8 (MS) BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 (LS)
0 0 Nb_slots_flag AFI_flag 0 Inventory_flag (= 1) | Data_rate_flag | Subcarrier_flag

Ewv k8. 7. KUV4 : HEELEL

InoDEY MISHKEN DU FtHA. OICLTRETDRELNHY T,

Ew ;6 : Slot Counter7> %/ (Nb_slots_flag)

ZOEY MI. AV ROMBICRLTCRAY MDY EFERTDM(EY N = 0). RAY MWD EFERLE
WANEY b =1)ZEEELET,

Ew b5 : Application Family Identifier 7= Z/ (AFI_flag)

BEDAFIDEEZRZE DAL —TDHZEEB I BDICIE. ARl flagEy b&E1ICL T, LT DAFIDEEZ) VT MNIE
HBIMELHIFT, JITIMNRNDAFIOTERZTILA0000bDIEE. AL —TISAFIDO LRI ZTILH —E Y D15
BOHAV REWMIBLE YT, UIITZMNADAFIA00hDIES. AFIICEEH ST IRTOR L —TA OV R&WiE
LY,

Ew ;3 : InventoryZ > (Inventory_flag)

ZDEw MMIE. InventorydY > ROIBEDHNIITDRELNH U F T, DTN TOHOIV RDIBEF. ZDEY b
OICT2RENHYFT,

Ew b2 : Data Rate 7> %/ (Data_rate_flag)

ZDEY MI. LARYZAF—=5/)N7y NOREIET—YL— haERTDIM(EY N = 0). 7L —r%&fE
Bdan(Evbh=1ZEEELET,

Ew b1 : Subcarrier7 5 %/ (Subcarrier_flag)

ZDEY MI. LRARIZRF—=5/7y NOREICE—DY TFv U 72ERTBIHMNN(EY ~ = 0). 220 T+
Y7 =FERIDAEY ~ = 1)EEBELET,

Y hO—oKgEaIYF
AV ROFHBETIE. JIIRANBIUOLZARIZTF—=IIN Y "DT—F T4 —ILRERLET, TE2HETL—
LBERT BD=0HICIE. SOF, 16E Y FDCRC. BELUVEOFAEFINT 2WELHY FIT(K5E5SHR), 1ISO 15693
FRITIL. Inventory. Stay Quiet. Select. &L UReset to ReadyD4DD %y N —I#EEIV U REEZRLT
WETo, ZMDIETIE. VDITIZARNBLULRRYZATF—=Z/IN7 Y DT A=Y MIDWTEHRBLET,

Inventory

DAV RIZEDT. YVRY—IEEBADRF 74— IV RAICEETDIRNTDIAL—TDUIDEDSFIDE., RET
OtXEZFEBRLTHMDZENTEZ T, Zhld. Inventory flagEy b&E1ICT DR ENHDME—DIVRTTI,
Inventory AV RTERYTDOAVY REBD/INNSA—FI. YRAIREVRIING—>2MD2DTY, YAV =FERT
52 EICEDT. YR Y —IEInventory AV Y RICIEE T DAL —TE#FHICBIRT DI ENTEZT, VAID
LSbid. XL —TDUIDDLSbICIHIELE T, YRY—IIVRAIDARERERIRT DI EETRETHY . ZDIBEII.
AFIDE#E([ IR NI ZTVIDEESRB)ICEIDTHRASNTNENRY ., IRXRTORL—THEREEITDZ &
) Fd, YRIOEDERKEIFSE0 (BCh. Nb_slots flag = 0Di5&E) £ /=1364 (40h. Nb_slots_flag = 1DIHE)
TYo YRI/INZ—2IF, Inventoryd V> RICIEE T DHDEREELTIAL—TDUIDH—HBITD2REDHD(V
ZORTERESINEEY MID)TEY EEHE LTI (Nb_slots_flag = 1DIEE), 2OV MHD U5 %EERTD
15E&(Nb_slots_flag = OMDiB&E)IF. ROV MHT U IDMEICIELTAL—TDUIDELRB T DV R T/NF—2h I
DEY MIIERKENZFT, 20OV MADT U FSInventoryD ) VT X T L—LAEEINEICONSIY— KL T,
Inventory AV Y RAEFTINDB. BHEOEOFAIVII—ICEDTEEINDIEICAIVIUAVRIENET,
InventoryV > RDWIBIS, YRXY—DFLWTL—LDSOFERELFATRTLET,
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Inventoryd¥Y > FDUOIIR F—%

AFI MASK PATTERN
REQUEST FLAGS COMMAND (NOTE 1) MASK LENGTH (NOTE 2)
(1 Byte) 01h (1 Byte) (1 Byte) (Up to 8 Bytes)

1 D AFSA MEL AFLflagEy MMI1AYEY FENTNDIBSICOMEESNE T, AFINNA MRESNBE. ZRICEDT
UOTIZMMINET2ERDHDRAL—TOHEEIBE VT,

F2 1 v RO —d. BRYZAIRMPOLADISEICDHAEESNT T, YVAIRMBDEBHTIILINGEG. YAI/NNT—2D
MSBZOMDEY hTEBHDMEN DI E T, YRXI/NT—F LSBABIRICEEESNE T,

Inventoryad VY ROL ARV AF—F(TS5—HBLDIES)

RESPONSE FLAGS DSFID uiD

00h (1 Byte) (8 Bytes)

DL RARVZE, AL—TISBEDEENHDIBEEICDAERSINET, JIIIAMIIZ—HHDEHEE. AL—T
[ENBETNEE A

Inventory AV > REZELIHES. RF714—IL RHDIAL—TT7/\A RIE REER —T AUBITLET, AL—T
NISEDREICEE T DIEE. TDAL—TIILARIRAF—/7y haxEH L ET, EBHOIL—THERE
BI28Ba(ExIE. AFLL YRO BXU0RAOY MAD U HEFERLTONEIMES). LAKRY R T L—LHERE
L CEREX W ARBEICIR &9, UIDEDSFIDE A 5B AREIE L RIRV AT L— L&ZITRDZHIC. YAF—IF
BREHRITDRENHIFT,

AL—TDEHI KRBT HDH. YRY—IEVIAIRONSBHBL T, 2OV MOV IEEESEET, ZDAE
HEALTI6ZOY NIRTERITLEBES, YRY—IEIU—VEBLRARVZEZITRB(TEbhE. AL—TH
HRAEND)EITITELS, BRIDL ARV ZEZITRDAEMLH Y £, BABADIAL—THZDRLERE
BO—TVRBMT2DEBILETDEH. YAI—IFZDAL—TZQuietRREICEBB I EX T, R, YRY—
ISRIEERARESE/-ROY NEBSE4EY MOVRIELTERLEF /= KInventoryAVv > REFEITL T, BU
1620 Y hINRTEHITLET . BARNERINIBE. BREZREESELROY MDY UIDEICLDTLEUEY ~
ICIEARS NV ROEERLT. FifcBinventoryAVv Y REHEITLE T, COTOLERE, IRTDRL—THEH
INDETRYBELE T, AL—TF/NNA RIZELDInventoryIV Y ROMEBE XY A IV IEKRDOTEREERBIC
DNTId, I1ISO 15693 Part 3. £ 328~9%&SHRL TSy,

Stay Quiet

OOV RIE. B2DAL—T%EWHRE L TQUietiRREICEB I B E T, JIIT X MI. AddressedE— RTEET
SWENHY) 9 (Select_flagEy b = 0. Address_flagE'y b= 1), QuietikREICEHITDIAL—TII. LARV R
ZXRELFEA.

Stay QuietaAvY> FDOJYOIR bF—%

REQUEST FLAGS COMMAND uiD
(1 Byte) 02h (8 Bytes)

Select

OOV RIE. B2DRL—T%FHRE L TSelectedRBEICEBR S EE T, JIIT X MI. AddressedE— R T
RIETDWENH Y £ (Select_flagEw b = 0. Address_flagEy b = 1), SelectediAREICEBB T DXL —TI3.
LARVZZERELE T, UIDHEEDSelectedRREED I L —TH'EHET DIBE. TNDAL—TIEL ARV 2 &X(E
B9 (ICReadyREEICERB L £,

16 MAXIMN
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Selectav> FDYIIR MF—5*
REQUEST FLAGS COMMAND uiD
(1 Byte) 25h (8 Bytes)

*ZOAVY RAIS—HUICREBENBE. AL—TIEL AR R TSI/34 MHOOhDL AR 2ERL &,

Reset to Ready

DAV R B2DIL—T%33%E L TReadyIRREICEBRB I T E T, QUietiRBEDA L —TZWRETDIBS.
AddressedE— RTUII R NERETDHDENNHY £ (Select_flagey b = 0. Address_flagEy b = 1),
SelectedRBEED X L —T&WH ET 2188, FEOT7RLAET—RTUIIIMNERETDIENTEZE Y, Ready
REEICBR I DL —TId. LARVZREZRELET,

OV I99XVIN

Reset to Readydv > FDV O IR pF—5*
REQUEST FLAGS COMMAND UID**
(1 Byte) 26h (8 Bytes)

*ZDAVY RIS —HUICIBEIN=5E. AL—TI3L AR R TST/)54 H0OhD L ZRV 2 A& RLF T,
“*UIDIZAddressedE— REEDHXESTNE T,

XEUSSLUHIHEEI Y F
AV ROFHEBTIE. VITIZAMNBXOL AR ZAF=INNT Y NDF—5T1—ILRERLET, BEKTIL—
LBERY BD=0HICIE. SOF, 16E Y FDCRC. SELUVEOFAF[IMNT 2WELHY FI(K5E5SHR), I1ISO 15693
Tld. Selected. Addressed. L UNonaddressedD3DDT7 KL XE—REEHELTHY. Select_flagEy b &
K OAddress_flagEy FDEREICEDTIEELEZ T, ATUBLUHIEHEEI Y R, FBEOT7 RLXE—RTH
T922ENTEEFT, QuietREEDRX L —TADT7 7R ICIE. AddressedE— RA'ERSINF 9, Addressed
E—RTlE. YRI—HZAL—TOUIDE) VIR MIEDHDIRELHYFT,

MAXIVI .
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IS—&H
HBEDEMIEICIS LT, X FHRIT—RENRETDHEENHIET, T7—DEELEBE. UM
WIBDLARVAIL AR ZTZT/NA FOThT®FY ., ZORICI/NA FOIS—O— RN DFEFT,

ROIC, IV RERETITREMDH DTS —EDWNRBREZRLET, T —WRELLEDDBE. LARYZ
WELZARRTZT/INA FOOhTHEW. ZORICIVY ROFEMTRI AV REBDT—IWHREE T,
MAX66140H a7 RERHET DI ENTERIMESIT. LIARVIZERLFEA,

x6. I5—— FOWER

ZOBWICONTIIINT—Fo— b 2BRLTLIES Y,
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VY2 RO
COEDYITZ R F—=FDRT, UIDT A —IL KARENFISE D TLVDIBE. UDERTHESH DT RLZE—R
IBETHIEERLTNET,

Get System Information

ZDAV Y PIZEKDT. YRY—IEMAX66140IC DT ORAMINIBEHRZIMET DI ENTEET, ICUT7L VR
(IC REFERENCE)D O— Rid. ATh. A2h. BThGZEDI6ERKXTY1DIES I >ZRLET,

Get System InformationaAv > FOUII R bF—%
REQUEST FLAGS COMMAND uID
(1 Byte) 2Bh (8 Bytes)

Get System InformationdV > FOL ARV A F—F(T5—HLDIFS)

RESPONSE INFO NUMBER OF MEMORY BLOCK
FLAGS FLAGS uiD DSFID AFI BLOCKS SIZE IC REFERENCE
00h OFh (8 Bytes) (1 Byte) (1 Byte) 13h 07h (1 Byte)

TOBDOAVY FOFEMICOVTEILT—5o—baBRLTSES .,

MAXIM 19
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MAXIM

CRCER

MAX661401327EEDCRCZFERAL&T ., —HDCRC
I38EY hDH AT T, TOCRCHEMZIARIENIS.
X8 + X5 + X4+ 1T9,

£5—ADCRCIF16EY bD& A TTH'. CRC-16-
CCITTOZ BB 18& M) X16 + X12 + X5 + 1
ICREDTEM=NF T, ZDOCRCIE. VIITAMBLY
LRRRFT =5y bORURHICER S . BIC
REFEXTHEESNE T, INTCDT—F/\1 h%ZCRC
ERBICOT N U 16D T )y 7Oy T
DREN T ML DRFICHIIAE—T N, EED
OICLSOYBIBICS T b7 hEh&d . ZDCRCDH
FFHBICDUVTIEL ISO/IEC 15693-3. Annex C&ZHR
LT<L7zZElby,

29
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POLYNOMIAL = X8 + X5 + X4 + 1

MSb LSb
1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE [ ™ STAGE [ ™| STAGE D_' STAGE D_' STAGE [ ™| STAGE [ ™ STAGE
X0 X1 X2 X3 x4 X5 X8 X7 X8
INPUT DATA
X17. 8w rCRC&ER 23
MSb POLYNOMIAL = X164 X12 4+ X5 4+ 1
| 15T 2ND »| SRD pl 4TH p| 5TH 6TH 7TH 8TH
STAGE [ ™| STAGE STAGE STAGE STAGE D’ STAGE [ ™| STAGE [ ™ STAGE
X0 X! X2 X3 x4 X5 X8 X7
LSb
9TH 10TH 11TH 12TH 18TH || 14TH | f 15TH | | 16TH
STAGE [ ™| STAGE [ ™ STAGE [ ™| STAGE D—' STAGE STAGE STAGE STAGE
XB X9 X10 X11 X12 X13 X14 XWS XWG
INPUT DATA
X18. CRC-16-CCITT&. R 28
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