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1. NFC /48

1. 1. NFCERANH

NFC A& Hi Philips. Nokia Fl Sony 1 —Fi i & L@ EHAR (NFCIP-1) , Ffm] ECMA

[ PR 2H SR bR AE R R o X U IR AR MRS NFCTP-1 #79A 1] 2/ ECMA-340 #ifE, FH H1 ECMA [
ISO/TEC $RAShRUE, IR IZE AR HEAEG N 1SO/TEC18092. 2003 4F NFCIP-1 # ETST #tifE N TS

102 190 vl. 1.1, AT HEIEREMRE G (64 RFID), 2004 4F NFC 181z X AfEH 7 NFCIP-2 #id,
FEHE A S LH 2RV 9 ECMA-352, TSO/TEC 21481 F1ETST TS 102 312 V1. 1. 1.

NFCIP-1 ARAEVELHRNE NFC B (M7 5. gD, ALHEZ 5 RE S O pgmiiks 20, AR A3 5k
&) NFC AR R, Bt o SR 1 Bl 75 AOAT A6 AL 75 SRR SR Ao R4, X SebRiflid g X T 1%
s, HA B BUR S A EE 2SR A .
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NFCIP-2 45 € T —Fh RIGMIM KRG, FRAS AL R =P fE e —: NFC BB, 3
BB A SO0 SUl SR EBBEE LG, IR s AT E 2. WGk B
PRELSE T RE 32 1R 773  (1SO/IEC 22536 F1 ECMA-356) Fipist i 7% (1SO/IEC 23917 i
ECMA-362) . IXEMREFFA NFCIP-2 FUVE = ol ol LURAE 1S0/1EC 14443 A 1B LA K Felica
(Proximity Cards) 1 1S0 15693 (Vicinity Cards) [iLE 5.

NFC HdEBeflist Ay AEBfl-R A1 SXT 25 (Peer—to-Peer) INREHEAHE—HLBF, NI o #EH 1
T RO A A LS. R AIPBER DT G, AT D e AT RIE . )
B, WREAERELS, RS TIAERIRME . EFMEL 802. 11 .

5 RFID —Ff, NFC {5 5 2l A s Ao 2 SR A 20 (0 R R SRR BARR 5 07 A%, (HP 3 2 [a)id 2
FAER KX . B 5G, NFC 2 —MiRftiemt, 224, MEAEERLLIEREOR, HiehmieH
EC RFID /), RFID HfE S e Bl AT LUA 2T IK . E2 LK, E T NFCREL T M5 5 30
A, AAXF RFID K NFC BATFREGL . A 90 REARMRSERS /. R, NFC 54 AREARE B
REARAE, HTCABOR RO L 5] SR IR e . R, NFC I — Rl B
R RO BRI a. R B SIEE . I I i HARE R S L,
NFC & — PPt ph B I RA A 815 77 e feJ5, RFID BRI AR Y. MRER. =88 b,
1 NEC MAETTEE . A% FHUSATFIE N RAEEERKIER -

1. 2 NFC tREREEC

NFC 0] LLZATHE ISO/IEC 18092, NFC IP-2, H1 ISO/IEC 14443 =R L GEEAET
(contactless smart card standard) , HINEEAEZEMIE 1-1 s

1. 8/5 ([R/W, PCD)
TR, FFE NFC ThREMITFHLA] LSt B AT L RFIIARES, B A1) NFC it br A (155
2. FXFA (P2P)

TEXFAE AT, PIAS NFC 25 v DAASHe i . Billn, ARv] DA 228 sl o s Wi-Fi S50k B
) WA Wi-Fi &8, VR0 DA an i 42 B s Be Al s . 6 S AR5 1SO/1EC 18092 itk o

3. FH Rl (CARD EMULATION, PICC)

NFC B 72 5 AR 25 5 B T AP e S 1 A o FERXMSE S NFC 35026 W] O AR 25 Bpl S B o
2R, WO NG 7l HR .

TRF7970A ZV 815 HME 3
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NFC Card
Emulation Mode

Peer-to-Peer Mode Reader/Writer Mode

Applications

NFC Forum Protocol Bindings RTD I
IP, OBEX, ... i |
card— Definition
Emulation 8 |
Capabilty LLCP NDEF
for Mobile Logical Link Data Exchange
Devices Link Protocol Format |
- N

Tag type 1,2,3,4

Mode Switch

‘ RF Layer ISO 18092 + ISO 14443 Type A, Type B + FeliCa

1-1  NFC IjRetEL

4 TRF7970A V451815 H9 W/
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2. TRF7970A & F HIAEHF & it

2. 1 TRF79704 B HNF

TRE7970A s&—2KH T 13.56MHz RFID/IT37i8 15 R G805 40, B s AV BCHE 2 i 8 F . N B A T
RILEIE A T 2 FARARECEE M IR RE N - B REE AT LA =R = 4 — B2
RFID/NFC {2HUZ$. NFC XF&5 . s RIOFEMRN.  NEH P T S AR U5 I 281 &E & T Va7
JUHIN o I EAR ) A A B T BT T IO SCRT X TRET970A. B FT A 42 ) 25 A7 8% 1) BL A7 B mT AR 4
BN ANFEI A S HO AT RO . %285 R SCRREI@ s (NFC) FR#E NFCIP-1 (ISO/IEC 18092) Al
NFCIP-2 (ISO/IEC 21481), %X} 1S015693, 1S018000-3, 1S014443A/B, #1 Felica [I5e4xE M PMy At
HH, EFNTETA =40# % (106kbps, 212kbps, 424kbps) ARG ELE RIS RS . fREDAS . FOEHE 4 I
NFC KI5 AIEFICYR H AR 7 E T3, E06 NFC JCIR N Z L5 B4R AT A ] g A2 M i F T 1Y)
RF 37 MIE%, 0% NFC #3208 i) RE 3%, i N\HJEJEHE: 2. 7VDC % 5.5VDC, P& LDO nl%i
H 3. 3V HL R4 MCU it H .

2. 2 TRF79704 S5 LAzl

TRF7970A H—/MER BTG (AFE) M1—ANEF%F 15015693, 1SO 14443A, 1S014443B, #1 FeliCa I
WEEPR AT A . X BEFEEXT 15014443 [1)fEIE 848kbps ML 2, ARG b 4 5B 24 i A [H]
WAES (EERIAEIUT) o TRF7970A 37 FF NFC ARZEEM 1, 2, 3, F1 4 #4E, JEEsET Ve
e IXANEER RIS RR N L — AN e B BRSO SR ERE B 2 B 13. 56MHz RFID/NFC /NFC R4t A
— MR A, B0, MSP430. JEIL AR B AP RS, aTHUT e, HEE
SERIFTL . XEEBEHE (0 A 1D [FEH % e e fRlaT S (AFE) FE515 21 5 4R 8 20k
PEEE ARSI EE ((HEE & 1S0 #UEER) FFHC (BHEREUY) BG5S AR . Bl R4t
— AN NERES LN . BRI B 2 A B TG s Ik . BB P H AT T8 AT e
FALE T2 TG B N BRI S 5. 8 RSST 2947 2% v RS20 B 1k 1 &ML T BlE S ER
FHWNEBE TGS, s vl 7E — N B 5 AT — 52 R Y B 3% e 3 TR A Tk 4
JIT 5 5 1 ) A U0 AR 8 1 0 AR IR RN e o H 3% TRET9T0A S HE — AN F Ui 2H i 5] 5
XA AR 5| B PAT CRC BiFE AL, Bk EOF A1 SOF % H&, JFHEEURHAL AT
1S014443-A/B, 15015693, 1 FeliCa WMYMIF iAo SREIRAFAE—A 128 7745 FIFO ZFA7Fay,
e ge  (MCU) AT 5 e 2 () H5HiE -

TRF7970A ZEV 815 HME 5
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2.2.1 RAHas - BHBHL

TRE7970A 75 E4ME 13. 56M hz ffR, 13.56MHz RFG#F N PA KA RF 55 . MIIERBCRKBELET
ALEBUERIH Y 4Q B3 8Q MRS, KU TR GRS H A (0x00) ) B4 iz
Hle MEE AN SV HBENETN, KRETDIRHEAE 100mW CEIIZE) B 200mW (ST 2 A TIERE.
BB N 3V BTN, REIIREATE 3300 CEIIER) BE TomW (£INF) A TIE . ASK
VR B A S 28 (%) BO, B1, 1 B2 ArLLK% SYS CLK ##iZifEes (0x09) #5ifil.  ASK iHIR AT 48
% & 30% BLE 100% Z (V1T (00K) » A rJREEIEH 1S0 =77 74 (0x01) & E N HE Bedn S8
SEIUNT R SRR P AN . ST By AR ERE TRE7T970A B, mlEEAESI I 12 FiFE
HI2EAY ASK B 00K RIEmu ST Mml. RATK G288 F SYS CLK #7547 4% (0x09) i) B6 WE N 1,
A BEXT A ) I AT A4z ] o fﬁﬁiéﬁ%-ii\ﬁ, VR K B IS0 45|27 /7 s (0x01) Frik
e o Lﬁ_ﬁﬂ%ﬁ\ﬁ Q R, WEH K@ SR K, I AR N E B AR bk K k.
ST etg i, FREATH TX Bk K S se (0x05) SPGBk K TS E. R EE NS 0,
Mk B P BOE R . IR AR OEAZ 0x00, NIk T A7 8 (E T LL 73, Tns;
M, Bk BETRTAE 73. Tns A 18. 8ns (3 73. Tns) [AIEAT I .

2.2.2 Rt#% - HFHo

R BRI B TR — R S . ) IS0 IRt giArEge (0x01) (R B IF ans i 2 —kEw 3 F
TRIT ., £ TRF7970A [ISREHERA T, TRE7970A HBIRMIXLEAENES . WSS, @541k, SOF,
EOF, #HRARIALF CRC FT5. SR LA Bl gmhth A v il Bk vh vE~F I R 26 21 RE B HE 20 il 2 1 e
AR R — R T AR, XEMEANT RS MCU RN SHIE 1 FIFO, i Mg B 3 58 5k,
OUNE RN RTE T migas m M gmisntia. ok, B— Nkt 150 %748 (0x01)
i, BT T RS S50 6 1 Z 748 H 8) T 2 i

2.2.3 BHE RAHRIE R VA

WMNW B RIER FI R T2 0x1D A1 Ox1E FRREEDE A& AR AR FIFO (bt 0x1F) , BES
RiE—ANRIES (SWEEGSHS) « JBWRBIEFGAE, BRI, Rk R & R e kbt
7T RETFE ARG EIEE] FIF0. 45— MRS AN FIF0 B, (LRI ih. R s K

KT FIFO W%, HRHE FIF0 HREEHE L R GE, TRE7970A MBI KiE— NS & (bR
BT IRQ ZFAF2EN I THR/R FIFO HMRBEPIRS) BUrRWrid KB AAMB RS MCU. AN RGN 1%

WL E FIFO IN# R — s skt m . fERFHEAERRE, —NMEHERE (BT IRQ Z 748

(0x0C) WA TR TX C& 58 ORBME = 0x80) K WrER (IRQ) BAIAME RS MCU. TX KJEZH

TERRIE A S e AL . Zif78e 0x1D i) 2 DNEkF A2 fEsS 0x1E & 4r B4 | BT 1)

PG BRI e B E T IR . ﬂa“c%% Ox1E "FILL BO 2&—MhrE, H TR % isr e
PR R, XA IERE R BB MR MR 748 (0x1E) [ Bl F| B3, —ik
WCEIED, JFHA 2 A/ﬁ@@ﬂﬁwﬁ%&ﬁﬁ%ﬁﬁ TX PG,

1S014443B TX EIZFFAFes (0x02) . X/ NEFAF#siEH] SOF Fl EOF EFEA 1S014443B ¥ EGT i+
1S014443A 1 E AR Rk WA A BRI 2 /7228 (0x03) o IX DA SE/54E 15014443 W& LR LA

RX I TX J3 AN IR PR 3R IR HOB vl % 15014443 A a5y HLRR R U 73 AR 30 7 v Bl or it —
ANER SR WEN S E RS — LS BURUE N R T 6 R SR .
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2. 3 TRF79704 BF1F H 5 it
2.3.1 MCU #%&%.

mE 2-1 i, % FPEEER MCU A MSP430F2370 (32kB [NfE, 2k SRAM) , MCU F&/F4r 1S015693,
15014443, 15018092, Flica %% fiil LK EAIAL GUT BIRTML . HE/N MCU 75 KRBT 5 sk Al
i, RERTSCFE—A 1S0 hilEi s — M A RG24, WXTF MCU [AAFAT RAM () ERKEG 2
KRWD o T E R I H AR Ry & R AEE T ZER B2 00 RAM. 6401, 1S015693 (& EALEE M)
H A B K208 8kB, fHiH 512B RAM, HEF{#H MSP430G2xxx R MCU. X F & SCHEI MY
(AAEFFERENEZDD , IR 12kB FE H /DA 1kB () RAM.  Gn SR B FR BT AT NFC
VAR DAL 5184, HEF¥ F MSP430F5529 (128K [N 17, 8K SRAM) .

2. 3.2 ¥t
L BEOET:

TRF7970A 15 MCU #3827 20AT LR 3F DA s0ak 3 SPT M#6st, 4%/ i RyE @ itk 85 =, B
TN, LT EX TR RS SRR M BN B, F1— A 24 fe it X ek DL G (5 5 5B Ht. SPI
™ DATA CLK ZR3% b AUHEZERT BhAIZE N 2MHz

2. YR B

TRE7970A IEH RGN VIN (G 2) N 3 AR H B VDD_RF DR JEORAR 1T 4%
VDD_A HEFL R JEAR RS, A1 VDD X Er HERERS . B AR R 2 E A AN 5 B B A A F T H YR ik
NS 2% d ik IR B R Fe R SR HEAT 1 e . IR SBRR R 244 —A> RFID H2HUES R 40 AT 75 1K) = HL A
I (PSRR) o IXELFR R AR IEA SIS I HAETA7 8 0x0B g A shl M H Pl R E. X
SERS R #s I AL B IS AT AR H A EE FaltEsl T (34788 0x0B, f7 7) » HIFEEZR K EREXHLR PSRR
A RF i B ST R VR LR 2 HA BT P A R CH TARIERK RF DiRmt) o Fatnir
P F ol B LR R 2R % & .

I MCU JE B2 BN A 4 N YR R, X —HE TS FOIRSEEH 27748 0x00 1 5E/k. AFf7ay
0x00 FIf7 0 78 5V 5 3V Hy AN FEJE A ER3H TR, BRABERN 5V, KBLHIEITEFEEEEREA
4.3V % 5.5V, WIRHEJFHEEMT 4.3V, WNAEA 3V ME. 2MieE s il & g7 E 3 sheia F
I . X —HEHR A 0x0BALE 58k

FILFH P 3 e P A B B T 3. 3V B IR, 54 AT DA AL R BN MCU 53R . RS2 sk LI 2-1 i
3. B Bh Tt

TRE7970A AN HL B AP 13. 56M hz B 27. 12MHZ TR 3% 28 VE N NS M2, 35 0] LLE IS MCU ¥ B 44
EHOF R BRI RIS R 2R 2% 0x00) A1 EN, EN2 ¥ 7-Rf%H] 13. 56MHz BEE 27. 12MHz &
e (BEIRG RS . RN RF Mgk RE SR DL TEe 34 e, 51| 27
(SYS_CLK) L AT H e M M d B etz bt 855 . AT SYS _CLK Zif¢#s (0x09) W[ B4 Al
B5 H K5I 27 R4 SYS_CLK E5 0 1 43, 2 iy, B 4 4y, iZBEE i Ehdm i AE > MCU
IR, JRE AT LA A MSP430 P DCO A R B A MCU i 5

TRF7970A ZEV B HME 7
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OSC_OUT
F [—— 'H IAG
l_._l czallzrpF 057-014-2
|~———‘ n Gupz [ TDOMDLw sia1 o2 VEG—m x4
27pF ol ¥e3 4
OSC_IN 13.56MHz Y S —yas . —=d
- TCK___oya7 & —=xd
X4D A0 e X4
R4_100R GHD ako L RSTMIZ 0y b2 ——x
Ve o o' rR—
SMA-142-0701-801/806 X413 414 X
X3 +2.7VDC - 5.5VDC)
2@ s
0.01ul o g ” 2378 o)
c1 c20 = e e
Ghp GNI N s wvastns | 2 SYS_CLK
0.01ul 2. 2uF bl BET AT it oy 5
| 0.01u 2uF 0.01ul _2uf « o= PLBTGL N Tk
GHI I s Biistan |5 ST_NMI
mc-afi g b puma o :
—I o gz [ 2 | 10k
VDDA PunTBOLE praee | 8 1uF
C& gyl 0pF c2 VIN PAATBOUTHACLE pisrne | 9
1500 VDD, PuaTEz migoes |10 ND
- L2 VDD_PA P paretnz |11
1.5uH b seama saawaena | 12 MOD
_— i VSE_pr — e | 13RO
o Cucins g G ]5DOPF ] -, VES_RX PuTm BN AT %ASKDOK
Bapé ‘ZPF 27pF 100pF 220p 680p f200pF  C3 % RE_N1 o e (165 vce
% Z ma 18 pag
GND” GND™ C 10 st L
pi z2e 18 pai
P SBDp? IZDOPF - )
GNi GND
MSP430F 23x8

2-1 TRF7970A Fifi {223 %

2.4 TRF79704 NFC EH TIELRIERTEE

H & 2-2 Fran, AFE BIDH TRE7970A 5, MCU 5€% TRE7970A IRCE, %] 1SO MhidlAkiigqT, AN K
PEHFE ., DLTT BEMNEIFE CFEHbE http://www. ti. com/product/trf7970a), PHEERIETIE:

‘ Analog Front End (AFE) Ij
Direct Mode 0:
P  Raw RF Sub-Carrier
‘ Data Stream
ISO Encoders/Decoders
14443A ‘ 14443B | 15693 ‘ FeliCa Direct Mode 1:
Raw Digital ISO Coded
/_@ ﬂ TT ﬁ > Data Without
hd b4 hd Protocol Frame
‘ Packetization/Framing
ISO Mode:
ﬁ_ It E It »  FullISO Framing
Rt S S Y Al Y Sttt and Error Checking
: Microcontroller 1l (Typical Mode)

2-2  NFC TAEFE

1. R4t bH, YUt MCU, #J4a1k SPI, {#iHE TRE7970A.

2. 5 command  (0x03) ¥JH& 4 TRE7970A.
3. 5 command (0x00) % & TRF7970A &bT 2 HIARS.

8 TRF7970A V451815 H9 W/
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4. % (0x09) ZFfEReHEATIC &, FCE MCU 4345 6. 78MHz &b Y, 00K 100%HE =, .
5. BCE MCU IS4 A4hEs 6. 78M HZ I4dh, 9444k UART SPT.
6. & TFR7T9T0A RZSZFA74% (0x00) , FTHF S AMISC R AR, FE8 B A Th R R H i,

7. BB, JFEEME, P RFID B0# NFC LK, nik#E NFC R, 284+ NFC A& T 3 3h sk
B,

8. M Al bR v A2 36 B4 21 FIFO, 4RJ5 i TRET970A [ 45 F A& B 4

9. KIEHIRAA, TRQ AP, FHL(0x0C) TQRURASZFF4E, e AR b .

10. TRQ HTITEL, HI5E & 75y RX B Halioh i, anf2, il FIFO )WHUEE 75 buffer.
11. EEPIR 6-11,

5 R MCU 0] TRETOTOA SE OB R B FIBRRHORE LU Fr it s DA 200 A M A 7 2 150
PSRBT A VG A B R 25 AR

TRF7970A ZV B HME 9
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3. FIH TRF7970A X+ F HI#/E
31 VTS )

10

A AR EE TAEAR N 13, 56M HZ, EEHT S6miRn), WHEESHE, AregsEs), wee
PHEERH, HTAER VSR 7E-25C B)+70C, A7 N EEPROM, w2 k#H4T15, TAEREESAE 10CM /2
FH, MLERBAREREGAELES, TELEHWE 3-1 B,

K 3-1  RFID 4%

1E NFC 18 2 F AR FFE R 25 http://www. nfe—forum. org/specs/spec list/E & NFC B IERZFi
Ko PRI E T SEEL A/ B A I HRAE BAA R 5 2 HAH NFC ¥ % [R5 T RE -

1 KR (Tag 1 Type) : MRRIEET 1S014443A brvlE. KPR EA T L. HES AL
H PG E N A 5. fAGREI N 96 =717, FSRAFMIHE URL st/ NE8dE s & AR 2R,
WAE AT 7881 2k 75, IS NFC ARZE MG IHE N 106 kbit/s. BEIRFRZEMIWE, MUkAR
i, & TEZ NFC N

2 KAEE (Tag 2 Type) : AR ERET 150144434, EHAEWIE. EHEANMGE S, HA
o EECE Oy Rk, HIEARNAFER/IN N 48 75, HAJ#y 73 2k 77 . EEEEMZ 106
kbit/s.

B3R (Tag 3 Type) : HEIRZEIET Sony FeliCafhzk. HETESA 2k FHNAER =,
PR HEE N 212 kbit/s. MULEIRERAESBRE RPN H, RERAR .

4B (Tag 4 Type) : MWEWREHE XN 1S014443A. B brifEsfzs. #ligmr gk mideik e N
nlEE/ AR, BE iR, NS EIE 32k 75, BE#EZNT 106 kbit/s fl 424 kbit/s [0,

15693 1% (Tag F Tpye) : MRIrZt 3L T 15015693, HA WL, EHBE ANWEE S, 0T
BEEE AR HIEARNFRNA 256 75, HITHY 73 2k 73 . BEHEEZHE 106
kbit/s,

TRF7970A V451815 H9 W/
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3.2 NDEF #45¢

3. 2.1 NDEF 4148

NDEF (£ F% NFC data exchange format){# NFC 8- T BE 5 INidE FH & M br S8 R T B 4, 3%
T NFC bRZE IR EATE R, HENHAH GO RESMAIRZEG. NSRS NFC %%, AKX
NFC ¥4 2 [ A2 Bl S, NFC B3z 58 X T #RA NFC %i#E A2 #tg =X (NDEF) Fr)ii FH 3k dm 4% =, NDEF J& %
IR R, AT URL, vCard F1NFC 58 & PR,

3.2.2 NDEF & X :

NDEF (NFC Data exchange format)ZZ#f{{E B H — R ¥iC 3% (Record) 4% . FFICRHEE — A KE AT,
Ok N2 AT LU URL. MIME @5 B0 NFC H € SRR, i NFC @ RT3 P2 DA
W8 XAE— NFC i3 287 52 SC(RTD) SCASH,

Te ok FH R B 2R BRRN K /N T S 3T 15k 58 (Header) y B . 3 LA SLEEL &5

1. 2RANR ., FoRkTEE #iArna,

2. WATHIKEE AT (octet) o

3. AIIEMHE B BT & A A A — ) NDEF 1d5% .

NFC 72 SCHIHE 8 5 A A A0 E SCAE RTD SRS, 45 LT 3-2 P

Record 1 Record 2 Record 3
Header - Payload
Identifier Length Type

K 3-2  NDEF #% bR

3. 2. 3 NDEF B+ F I 76

EEPROM 4 & K2 ROEAE AP/ I, NDEF 212 I /7 its X NDEF (5 /7 . EEPROM 25—t
THRE.

TRF7970A V@5 HME 11
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25— Block f#fifi NDEF ¥ 52 X 7 Fl-K F#HR{5 E (Capability Container Byte Definitions) ,
SR 4 NI, 4GS BN NDEF VB B85, 5%, F BAAE=sERN, ICRB X FZHEes

sZ (2

55 A Block JTURA#4# NDEF B4l 4y, W& 3-1 ffos: S — 57558 3L TLV G5k 282

#3-1  TLV Gifbrie
TLV Byte Name Value Description
Null TLV 0x00 Pad
Lock Control TLV 0x01
Memory Control TLV 0x02
NDEF Message TLV 0x03 Transponder contains NDEF Message
Proprietary TLV 0xFD
Terminator TLV OxFE End of Message

PL—AMEF-i5i B, NDEF #4 N25mt: Block P HIEIE HUIZ 3-2 Fin.

F3-2  ZHdERS EEPROM H1 NDEF #¥5
CCo CC1 cCc2 CC3
| Block 0 0xE1 0x40 0x20 0x00
NDEF Message Present [Magic Number) | Versiond, ReadWrite Access Conditions | User Memory = CC2 value x 8 = 32 byls Does not support Read Mulfiple Blocks
| Block 1 0x03 0x00 0xFE 0x00
NDEF Message Present Empty TLV Terminator Start of Available Memory

24 NDEF #idE AR, HEBAEHAS T KA BAFE, W 3-3 fin:
T C 3R, NDEF B4 K (S 5, 140 NDEF 52 X W, NFCForum-TS-NDEF 1. 0.
% 3-3 B EAER EEPROM H NDEF %42

CCo CC1 CC2 CC3
| Block 0 0xE1 0x40 0x04 0x00
NDEF Message Present (Magic Number) | Version ¥, ReadWrite Access Conditions | User Memory = CC2 value x 8 = 32 bytes Does not support Read Multiple Blocks
| Block 1 0x03 0x13 0xD1 0x01
NDEF Message Present Length (19 bytes) Record Header Type Length
| Block 2 0x0B 0x55 0x01 0x67
Payload Length Record Type U (URI) URI Header Identifier g
| Block 3 0x6F 0x6F 0x67 0x6C
o o g 1
| Block 4 0x65 0x2E 0x63 0x6F
e o c o
| Block 5 0x6D 0xFE 0x00 0x00
m TLV Terminator Empty (Don’'t Care) | Empty (Don’t Care)

12
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I3 TEXAS
INSTRUMENTS ZHCA700

R BRI 75 4% NDEF #5#E'S URL 4542 http://www. google. com #| 15693 £ F, A 12000 &
NDEF 4% =K.

0x03 NDEFVH BEEHEA7, OxOEHEKEE 1967, 0xDIiC A @ e A SRS, 0x01Z i (KK 5%k, 0x0B
B R ARG BRI AAIE BAE, Ox6510 R BUNURTEERE, 0x01 KR http://www, 0x67, 0x6F,
0x6F, 0x67, 0x6C, 0x65, 0x2E, 0x63, 0x6F, 0x6D F M2 “google. com” OxFEJNH BA 1T, IR
74 WK 33T

AL, TIHEME T —E HIINDEFA L TR, S T ERERRRALYE, B 303 /R i 9NDEFE
http://www. ti. com/1it/zip/sloal87, FIFITFR7970ATLLTT LB 5 N L4 5 10— 30E B0 2 A [ Ap 2k
PR, A0 R R A B AR B /N B G [RIRE AENDEREL R, 1% 1) UK 5 2R = i AT R

33 Type F FH BEESHME

Tag—it HF-T Plus J& TI 3C#F 1S015693 WhilhndfEfIAR%s, HA 2048 fif (256 F75) H ol g7 EX

HIFREE A, B —A 64 fiE— UID 415, DSFID Ml AFT ¥ronfd. HAMNEEAH P 8iEThae. BiEal
PLEH ) B3 2o 7 BAT B SOR s e, 937 i X K EEPROM f7-fi, EEPROM mJ A#RR 10 J3iKk, HdfE
AT DLRER 10 5. B P AR B o 44U 4 7 (B R0 0-63) , 1EIE LK 3-3. fRHsr5lal i T
J B S IR DA e, MR EE A B .. — BAAE B, SRR R R, ]

5N,

TT 15693 FR2E 7 APMERBR SRR, BPFREATIETS ST RRA, SN L2 484, (545

BRI S E Rz e eE (I E RS8R, TLUERREIIR) .

15693 K F7 (fETE K 3-4 Fir.

LOCK Ccmd Type Description
BLOCK ADDRESS 32 bits wide . :"5 F = Factory Lock 01 Mandatory | Inventory
0x00 ’ U= User Lock 02 Mandatory | Stay Quiet
E"g; 20 | Optional Read Single Block
X 21 Optional Write Single Block
. USERDATA 22 Optional Lock Block
(2043 bits) 23 Opticnal Read Multiple Blocks
0x61 24 Optional Write Multiple Blocks
0x62 25 Optional Select
0x63 26 Optional Reset to Ready
ot —\ . 27 Optional Write AFI
Uiz [ UID(64bits) 28 | Optional Lock AFI
DSFID —4-> DSFID 29 Optional Write DSFID
H—e. 2A Optional Lock DSFID
AFI B AFI =
IC Version D ++crorr ProcrRammED A2 Custom Write 2 blocks
A3 Custom Lock 2 blocks

3-3 15693 £ H fifiE =) 3-4
15693 K H fin >

3.3.1 UID S4mAgHN.

UID R A A2 ME— R3S, 5 RN 64 L7, AR PN ERBEHE, H A B % I 15015693 iy g X
TR AR, SRS AL R ARSI S, s 3-5 FiR.

TRF7970A ZEV 78 E 13
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I3 TEXAS

ZHCA700 INSTRUMENTS
1SO15693 MFG Code Product ID Factory Generated
OxEQ0 | 0x07 (TI) PID UIDByte4 | UIDByte3 | UIDByte2 | UIDByte1 | UID Byte0
MSByte LSByte
0x00, 0x01 :|< Plus
, 0x80, 0x81 Plus (RF-HDT-DVEB tag or Third Party Products)
Current #’s K
0xC0, 0xC1 :|< Standard IC
0xC4, 0xC5 —l/ ProlC

K 3-5 15693 &} UID &5#

64 fir UID Y 56-63 A7 Zmid il /e N 0x EO RniZk F /& 15015693 5K F, 48-55 At i i dn =,
0x07 RonAE T1 77, 41-47 MR mdn's, TI AU HliE YR, B4 HEw KRG RIRE, B8R
WA -

0000 000 (0)bin 0Ohex or Olhex .. Tag-it HF-T Plus

1000 000 (0)bin 80hex or S8lhex .. Tag—it HF-I Plus (Over-moulded Tag or 3rd party products)
1100 000 (0)bin COhex or Clhex .. Tag-it HF-I Std

1100 010 (0)bin C4hex or Cbhex .. Tag-it HF-I Pro

0-40 AL MR T ) ol 5.

- The remaining bits will be given a unique TI number.

Example: E007C01234567890 - 1S015693 TI HF-I Standard Inlay

3.3.2 AP FBX 4.

DL 256byte {2 H G, 256byte Hikilroh 64 B, BB dbyte 7T, WHBRAEALEILIGET, —
K5 dbyte Hiif, [ R ATESSRF—REEZREL.

3.3.3 AFI R M ISR

AFT 7RG S 2390 BN 2R A, AR IR SRR B 2N 71, F R B X A R B
IR A N PRER R B AFT (5 S — AN, B s 5 8ER 4, XA 8 M ERFE-2
Wy 2, HAESEERGSTAE AP b EA A AFT i Har 2 RmFEMBUE . WR-F A ATE
AFT MRS #ea A AFT W E, NRRA M AFL B EIEM, KA AKAME N, 8-k A SCHF AFL,
R AR T 2 A 174 DG P R 00 i S o

14 TRF7970A ZEVFE 15 19
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I3 TEXAS
INSTRUMENTS

ZHCA700

0
1~F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
0-F
EF|0-F

OO WP»>®®®e N ok wNh-=20 0

All

Proprietary

Transport

Financial

Identification
Telecommunication

Medical

Multimedia

Gaming

Data storage

EAN-UCC System

ISO/EC 15418 (ISO JTC 1/SC 31
IATA (ISOMEC JTC 1/SC 31
UPU (ISO/AEC JTC 1/SC 31)
RFU (ISO/EC JTC 1/SC 31)

3-6

15693 & A AFT 3 X

i 4bit B T RN, WMRKENRN O RRIARAH: K4 6 RR BRI .
BRI 10 o 2@ Is 2R Bl Rl PH 22K, 00 Ron Iy RALSESE, V15 LI 3-6 .

TRF7970A V451815 H9W

15



I3 TEXAS

ZHCA700 INSTRUMENTS

3. 4 TI Type F Fh G HI8A Li:

TEW]EEA MCU A1 TRET970A J&, 50T AU MR SUZ X AR RS R B 36471525, FIimt 15015693 287
FF RS ST U, B R & Command KIEH /8. A BEEEE L & UID e Al & 7 K 1%
command 2 JG 3P, 52 FIFO N E3E R vl 8- 2R ik B #dE .

3.4.1 3F (Inventory):

1S015693-3 #H g —MibrHER S K452 U~ & 3-4 Frik, Invenroty command & 0x01, mask length and
mask value fE NP RAE, DRACHRAIE S, FZ2E @M RIES I TI 2% 3CHk SLOA138 -
April 2009,

#* 3-4 15015693 UID Command

INVENTORY MASK MASK
SOF FLAGS COMMAND LENGTH VALUE CRC EOF
g bits 8 bits 8 bits 0 to 8 bytes 16 bits

2 TRE79T0A P T RIEL )5, HARAAERLIEBVEEA, R ARREEI UID 54545 2 2] TRF7970A.

EEESER T —IkFFR . invenroty FRfFAMB U N7, buf[0-2] /&% TRE7970A ZF 745 AT % &,
buf [3-4] &%} FIF0 KEK L E, M buf [5] UGN XK A i TH#4E .

buf[0] = Ox8f; /* Reset FIFO command */

buf[1] = 0x91; /* Send with CRC */

buf[2] = 0x3d; /* Write continuous from register 1D */
buf[3] = (char) (size >> 8); /* Data for register 1D */

buf[4] = (char) (size << 4); /* Data for register 1E */

buf[5] = 0x06; /* ISO15693 flag with 16 slots bit set*/
buf[6] = 0x01; /* 1ISO15693 anti collision command code */
buf[7] = length; /* Mask length */

3.4.2 EEHE:

MR R BRIAT IR ERAE AT 0 N BRI B A2 RIS, R 3 A SCRERT AT A, ASCRASRER I — 77
BEAT B AT . BLFHEVER DY 0-256, & HERTWHER 32 7 (S W) ZE) -

(0x23) AL EIRS, LHISTER ERGHHERNESR AN G (0x20) NEHRE R4, Hbus
FEIREYHNE, VEATES WE 3-5 Fin.

HANEEE R, WRYE 15693 MUE, E#EAER LA UID #H4TiE, el DU UID 347125, 40 15693
BEERERTIR, 64Bit UID RJ DA BE o] DA+ Fr T8 E, (HRXFMU ST TR RS EHAEESA
Ky, P IRANER 6% in) 4H 9T .

16 TRF7970A ZEVFE 15 19



I3 TEXAS

INSTRUMENTS ZHCAT700
#3-5  1S015693 Hi#fE Command
1 2 3 4 5 & 7 8
READ FIRST
SOF FLAGS MULTIPLE uID BLOCK NL;TEEEE?F CRC EOF
BLOCKS NUMBER
8 bits 8 bits 64 bits 8 bits 8 bits 16 bits
ANHUIDIY 2 B B ise:

flags is the 1ISO15693 flags byte.

buf[0] = Ox8f; /* Reset FIFO command */

buf[1] = 0x91; /* Send with CRC */

buf[2] = 0x3d; /* Write continuous from register 1D */
buf[3] = (char) (size >> 8); /* Data for register 1D */
buf[4] = (char) (size << 4); /* Data for register 1E */
buf[5] = 0x00; /* 1ISO15693 flag with option flag not set*/
buf[6] = 0x23; /* Read multiple blocks command code */
buf[7] = First block number

buf[8] = Number of blocks

WUIDR A B sEFE

buf[0] = Ox8f; /* Reset FIFO command */

buf[1] = 0x91; /* Send with CRC */

buf[2] = 0x3d; /* Write continuous from register 1D */
buf[3] = (char) (size >> 8); /* Data for register 1D */
buf[4] = (char) (size << 4); /* Data for register 1E */
buf[5] = 0x00; /* 1SO15693 flag with option flag not set*/
buf[6] = 0x23; /* Read multiple blocks command code */
buf[7] to buf[14] contains UID

buf[15] = First block number

buf[16] = Number of blocks

buf[7] = 1C;
buf[8] = AC;
buf[9] = D6;
buf[10] = 06;
buf[11] = 00;
buf[12] = 00;
buf[13] = 07;
buf[15] = EO;

// UID = EO007000006D6AC1C

3.4.3 5R¥E

XR A BRIEAT S ERAE S A NP G M B IE, R SR R SR AT B AR, ASCRRER I —
FAREATEEERAE . 15693 AE KPS HETE Y 0-256, &P K HECRF 32 #7947 (WIS AR
XRAHEA) , FRATRSSHR 3-6.

(0x21) NZ GRS, LG TEIRERIAMBEAELSL A E:  (0x24) BRI GRS, BIREH
TR E B

TRF7970A VG5 HME 17



I3 Texas
ZHCA700 INSTRUMENTS

FANFEE R, RIE 15693 #E, S E/ER LI UID #H7iE, el IR UID #H7i5, 15693 &
BEATIA, 64Bit UID o] DL RS AT DX R Bt A7 e, (B2 XM E W N 2ikk A S B HEREL e
FESGR, FRRANER X% ) gl 7T

% 3-6  1S015693 H 5 #:/E Command

Write First Number
SOF Flags multiple uiD block Data CRC16 | EOF
of blocks
block number
8 bits 8 bits 64 bits 8 bits 8 bits Block length 16 bits
AHUIDI 2 R sk
buf[0] = Ox8f; /* Reset FIFO command */
buf[1] = 0x91; /* Send with CRC */
buf[2] = 0x3d; /* Write continuous from register 1D */
buf[3] = (char) (size >> 8); /* Data for register 1D */
buf[4] = (char) (size << 4); /* Data for register 1E */
buf[5] = 0x00; /* 1SO15693 flag with option flag not set*/
buf[6] = 0x23; /* Read multiple blocks command code */
buf[7] = First block number
buf[8] = Number of blocks
HUIDR A IR
buf[0] = Ox8f; /* Reset FIFO command */
buf[1] = 0x91; /* Send with CRC */
buf[2] = 0x3d; /* Write continuous from register 1D */
buf[3] = (char) (size >> 8); /* Data for register 1D */
buf[4] = (char) (size << 4); /* Data for register 1E */
buf[5] = 0x00; /* 1SO15693 flag with option flag not set*/
buf[6] = 0x24; /* write multiple blocks command code */
buf[7] to buf[14] contains UID
buf[15] = First block number
buf[16] = Number of blocks
buf[7] = 1C; {// with UID = E0O007000006D6AC1C
buf[8] = AC;
buf[9] = D6;
buf[10] = 06;
buf[11] = 00;
buf[12] = 00;
buf[13] = 07;
buf[14] = 00;
buf[15] = EQ;

18 TRF7970A ZEVFE 15 19



i3 TExAS
INSTRUMENTS ZHCA700

35 Type 2 FHEGHE

Type 2 FEMIFRZEH 48byte, 64byte, 144Byte H VAl gmFEA7fikX, HA— 112 47 (Tbyte) ME— UID
S . W is B P aEThRe, BdE el DA D) B 2om s N BAT B SO . EAERE X R
%Wwﬁ%,%WWTUﬁMmﬁﬂjﬁﬁTU%%wﬁi%Fﬁ%%ﬁﬁﬁ@mf4?%ﬁ(ﬁ%
HIG 0-63) o BRI H ) B P RS T D gie, CLREER A BB . — B A Ol
ERE, OB N R, RATEEN. K EEPROM Bidm A —RSHE S E N SEPIRA, U8 command,
RERAR W 3-7 Fis.

4
HALT IDLE

REOA identification
WUPA WUPA and
selection
procedure
\
READY 1 ANTICOLLISION
-
|' | READ
! from page 0

SELECT
cascade level 1

|
I
(N _
| | -\
\ HLTA READY 2 ANTICOLLISION
N READ —
\\ from page 0

SELECT
cascade level 2

___* -

(e
~———" READ (16 Byte)

FAST_READ

WRITE,
PWD_AUTH COMPATIBILITY_WRITE

(4 Byte)
AUTHENTICATED

memory
operations

GET_VERSION
— READ_SIG
- \ READ_CNT

/

K 3-7  RAEBERSHL
REVRICEE LI5S, IR EAMPNIRE, JIBIHEE1E 4, IREHLEAN Halt A,
3.5.1 NRRHAREW

PLNXP NTAG203 M5, iZ:05 F EEPROM @3 42 1 (LK 3-7), B4 AT, B3t 168 745, M
IR E S ECN 36 T, 144 .

TRF7970A V5 HME 19



i3 TEXAS
ZHCA700 INSTRUMENTS

= 3-7 type2 K H A7 L5

Page address Byte number

Decimal Hex 0 |1 |2 3

0 00h serial number

1 01h serial number

2 02h serial number | internal Lock byte D Lock byte 1

3 03h Capability Container (CC)

4to 39 04h to 27h User memaory  User memory  USer memory  user memaory
40 28h Lock byte 2 Lock byte 3

41 29h 16-bit counter  16-bit counter

3.5.2 RRAME—F%]5 (UID)

Type 2 WpHNE 7 FME—FFA1S (UID), A S TR EL =T, FH— J\ﬁ:ﬁ% UID A 3
FAR—ARI T, BTN 0x88 55— Al =7 rik: E_TAUID R F4F —HHY
FONEE O A e R, R 3-8 fn. Bk, RAME—FH S bR E .

MSB LSB
0 | 0 | 0 | 0 | 0 | 1 | 0 | 0 |manufacturer|Dfor NXP Semiconductors (04h)

—pae 0 age 1 page 2

bytef O 1]2]3 of1]12]3 fof1]2]3
serial number serial number
part 1 part 2 check byte 1
check byte 0 internal
lock bytes

K 3-8 UID KH WL

3.6 Type2 FH 65 dr$HIHAF L :

N 15015693 KA KR i B3 T i, AR Command A ik 0 AF o B EL LA 2 UTD 2 BUAR
BRI command Z G HRUCHR T, 152 FIFO PN BRI 45 2R Ak R8s, 1 LK 3-9 Biw

3.6.1 §F (REQA) :

TR TRk IS, FHRAHL L, AT, Sk REQA 164, SH0CE) 0x26 145,
FHAT AR, M4 1 B, TR LD AL 52,

20 TRF7970A ZEVFE 15 19



I3 TEXAS

INSTRUMENTS ZHCA700
CMD (7 bit)
command
time
response ATQA
80 ps 90 ps 170 ps

Remark: Time units are not to scale and rounded off to 10 ps

K3-9  type2 KA T RIS

buf[0] = Ox8f; /* Reset FIFO */

buf[1] = 0x90 or 0x91; /* Transmit with no CRC for ANTICOLLISION command or transmit with CRC for
SELECT command*/

buf[2] = 0x3d; /* Write continuous to register 0x1D */

buf[3] = size; /* Data for register 0x1D */

buf[4] = size; /* Data for register 1E */

buf[5] = 0x26; /* Can be 0x93, 0x95 or 0x97 */

3.6.2 UID 25K :

R EFERR R REQA (0x26) B WUPA (0x52) J&, #EA#ER 1 810, 545 EML cascade level 14854, &
kR 0x93 F8 4 5, IREHLIFLE 4byte £, FHEANBIHERAESRI 2, 5 E ML cascade level 2
684, kR M 0x95 545, ARAESHLEE dbyte Hidl, NG, WTRUFGREH TS TE GERLKE
3-10 Fin) o EBRIRSHLTAER, RIEERIITES, BEIEER LS B RECRENIENG IR, EfF
WUPA 5 & MeBEARZSHL, LK 3-11 Fiow.

CMD ARG

RWD
command

time
NTAG [ 88 | sno | sni | sN2 |Bcc|
response CT UID of cascade level 1
180 ps 90 ps 430 ps
Remark: Time units are not to scale and rounded off to 10 us
CMD ARG CT UID of cascade level 1 CRC
RWD | 93 | 70 | 88 |SND | SN'IlSNZlBCC1| [ | c1 |
command
time
NTAG |ua|cn|c1|
response SAK CRC
780 ps 90 ps 260 ps

Remark: Time units are not to scale and rounded off to 10 ps

K 3-10  type2 RFH—HEPimREAE

TRF7970A VG5 HME 21
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ZHCA700 INSTRUMENTS

CMD ARG

RWD
command

time

NTAG | SN3 | SN4 | SN5 | SN6 |Bccz|
response

UID of cascade level 2

180 ps 90 ps 430 ps

Remark: Time units are not to scale and rounded off to 10 ps

CMD ARG

RWD
command

time

NTAG | SN3 | SN4 | SN5 | SN6 |Bccz|
response

UID of cascade level 2

180 ps 90 ps 430 ps

Remark: Time units are not to scale and rounded off to 10 ps

KI3-11  type2 758 i rh oA

buf[0] = Ox8f; /* Reset FIFO */
buf[1] = 0x90 or 0x91; /* Transmit with no CRC for ANTICOLLISION command or transmit with CRC for
SELECT command*/
buf[2] = 0x3d; /* Write continuous to register 0x1D */
buf[3] = 0x00; /* Data for register 0x1D */
buf[4] = NVB & 0xf0; /* Data for register 1E */
if (NVB & 0x07) I= 0x00) /* Number of complete bytes — Data for reg. Ox1E */
buf[4] |= ((NVB & 0x07) << 1) + 1; /* Number of broken bits with Broken byte flag set in reg. Ox1E */
buf[5] = select; /* Can be 0x93, 0x95 or 0x97 */
buf[6] = NVB; /* Number of valid bits */

buf[7] to buf[7+searchlength] = UID search criterion

3.6.3 EEHME:

REWLFENTE SIS A 0T DI -R b AT sl E, R RO B de 2/ B v bk o £ AER 4 L
Fah, —UCGESNF R 4 71, 16byte #¥g. Hln: &S HbEE L TN 4 TUFLR, 2 IREEEL
0x04, 0x05, 0x06, 0x07 VU TI%Hs, ik, wELAIEiGhl v )s — 0t 0x29, MSELET 4 T1EdE R

0x29, 0x00, 0x01, 0x02, 0x03, V£ W& 3-12 fi7~.

22 TRF7970A ZEVFE 15 19



I3 TEXAS

INSTRUMENTS ZHCA700
CMD ARG CRC
com? [30_JAoR] oo [ ¢t ]
time
NTAG | Do | D1 | D2 | |D'I3 | D14 | D15| co | Cci |
response 16 byte data CRC
NAK
50 ps
350 ps 90 ps 1540 ps

Remark: Time units are not to scale and rounded off to 10 us

K 3-12  type2 K H FdEbuisdglE

buf[0] = Ox8f; /* Reset FIFO */

buf[1] = 0x90 or 0x91; /* Transmit with no CRC for ANTICOLLISION command or transmit with CRC for
SELECT command*/

buf[2] = 0x3d; /* Write continuous to register 0x1D */

buf[3] = size; /* Data for register 0x1D */

buf[4] = size; /* Data for register 1E */

buf[5] = 0x30; /* read cmd */

buf[6] = Oxaddress; /* read from */

3.6.4 5E3E:

WEREANTEZI T AW DR it T S 80E, RA R B0 E & 2502 5 itk . SHdEEmT Ll
XF 0x02 TUEHAT S #ME, HTBUER RS0 AR HEIR AR . SEdRfs e fE, 2t
dbyte Hi#ls, MATZTUEME A, FERE 3-13 FioR.

CMD ARG 4 byte data CRC
wmn'jﬁg | A2 |ADR| Do | D1 | D2 | D3 | co | C1 |
time
NTAG
response
NAK
50 ps 50 ps
690 ps 90 ps
4110 ps

Remark: Time units are not to scale and rounded off to 10 ps

K 3-13  type2 KH HiEth5H#H/E

TRF7970A ZEV 8 HME 23
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I3 Texas
INSTRUMENTS

buf[0] = 0x8f; /* Reset FIFO */
buf[1] = 0x90 or 0x91; /* Transmit with no CRC for ANTICOLLISION command or transmit with CRC for

SELECT command?*/

buf[5] = 0xA2; /* write cmd */

buf[7] = data;
buf[8] = data;
buf[9] = data;
buf[10] = data;

buf[6] = address; /* read from */

buf[2] = 0x3d; /* Write continuous to register 0x1D */
buf[3] = size; /* Data for register 0x1D */
buf[4] = size; /* Data for register 1E */

4. TRF79A0 P2P i@

TRE7970A 05 1 18 1 0] LASE AR G i Frise B IhRe, 18 AT PLSE AUt SR A% 40 LA & & Ao B Th k. NFC
WIZTE AT S0 SR 2 T — AR 18092/NFCTIP-1 i, fF&iZ iR Iie 4 14443A DL K
Felica YnFE 2S84 & FH UL 52 B S et S iR Th g, P2P B3 4F 106Kbit/s, 212Kbit/s, 424Kbit/s

HATEE AL, POHYEan i 4-1 Fios.

NFC devices Contactless Smart Card
systems
Initiator Target Reader/writer | Contactless

smart cards

Communication
principle

Active communication
mode: Both initiator and
target generate RF field

Passive communication

mode: Initiator generates

RF field and target answers
using load modulation

Reader generates RF field and
card answers using load
modulation

Initialization

Active communication
mode: RF collision
avoidance

Passive communication
mode: Initialization and
Anticollision

Initialization and anticollision

Communication
protocol[kbit/s]

Speed at 106, 212, 424 106 for IS0 14443-A
initialization 212, 424 for FeliCa
[kbit/s]
Communication NFC IP-1 data exchange IS0 14443 Transmission
protocol protocol ~ protocol
MIFARE®: fixed command set
Felica™: fixed command set
Speed at 106, 212, 424 106, 212, 424, 848 for ISO

14443-A incl. amend;:nents
106 for MIFARE®
212 for Felica™

24
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I3 TEXAS
INSTRUMENTS ZHCA700

4. 1 NFC &5

NFC JH {538 ¥ A2 AR B AN H AR B (B A, ARAT NFC 3 BT DU AR B & B H ARt & o 7
& AR ALt 77 A EAR S, I BL ASK J7 Xk FSK 77 sQdE AT 8, i Es. K
BB P AR T ER S I R T A6 A NECTP-1 (A5 GBI % Jifid. 5k LS RE 12 1 iitks
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Kl 4-3  #shisEaat
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DP, SECTION 6.6

SEND SENSF_REQ

DP, SECTION 14.6
LLP, SECTION 6.2.3

SEND SENSF_RES

DP, SECTION 6.6.2

SEND ATR_REQ

DP, SECTION 14.8
LLP, SECTION 6.2.5.1

SEND ATR_RES

DP, SECTION 14.6.3
LLP, SECTION 6.2.3

SEND DEP_REQ
PDU (SYMM)

LLP, SECTION 4.3.5

SEND DEP_RES PDU
(SYMM)

DP, SECTION 14.8.2
LLP, SECTION 6.2.5.1

SEND
CONNECT PDU

LLP, SECTION 4.3.10

SEND CONNECTION
COMPLETE PDU

LLP, SECTION 4.3.7

SEND | PDU
(SNEP MODE)

DP, SECTION 14.8
LLP, SECTION 6.2.5.1

SEND RECEIVE
READY PDU

LLP, SECTION 4.3.11

SEND DEP_REQ
PDU (SYMM)

LLP, SECTION 4.3.11

SEND | PDU
(SUCCESS, SNEP)

DP, SECTION 14.8.2
SNEP, SECTION 3.2.2

SEND RECEIVE
READY PDU (ACK)

LLP, SECTION 4.3.6

SEND DEP_RES
PDU (SYMM)

DP, SECTION 14.8.2
LLP, SECTION 6.2.5.1

SEND DISCONNECT

PDU

bt

SEND DISCONNECTED
MODE PDU

LLP, SECTION 4.3.8

K 4-4 P2P i@ iN MR AE AR
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TRF7970A V451815 H9W

{ LLCP { SNEP { NDEF { RTD } } } }.

27


http://www.ti.com/lit/zip/slaa512

I3 TEXAS

ZHCA700 INSTRUMENTS
Switch (command)
{
Case SENSF_REQ:
/* SENSF_REQ:
|0 [1 | 23 |4 |5
| LEN:6 | 00 | FFFF | RC | TSN |
SENSF_RES:
|0 [1:2 |3:12 | 13 | 14|15 |16 |17 |18+ |
*
//IRADIO_READSINGLE(0x0B, &temp?2);
/ltemp2 = temp2 + 1;
/I for debug usage
slots = data[5];
response[0] = 20; // Length
response[1] = 0x01;
for(i=0; i< 8;i++){
response[2 + i] = TargetCID[i];
}
response[19] = OxAB,;
__delay_cycles(300); //2.4ms
for(i = 0; i < (slots + 1); i++){
if(i == 0 /Isend the reply in the calculated
timeslot
{
NFCSend(&response[0]);
P10OUT ~= BIT4; /Nled flashing
NFC_State = PRESELECTED_STATE; // If Ok, move to selected state
break;
}
}
__delay_cycles(400); //1.2ms
}
break;
Case ATR_REQ:
/* ATR_REQ:
|0 [1:2 312 | 13 | 14 |15 |16 |17+ |
| LEN:17+n | D400 | NFCIDi | DIDi | BSi | BRi | PPi | Gi[0:n] |
ATR_RES:
|0 [1:2 312 |13 | 14 |15 |16 |17 |18+ |
| LEN:17 | D501 | NFCIDt | DIDt | BSt | BRt | TO | PPt | Gi[0:n] |
*
//IRADIO_READSINGLE(0x0B, &temp?2);
/temp2 =temp2 + 1,
/ldebug usage
I P1OUT "= BIT3;
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response[0] = 28; // Length
/I ATR_RES command
response[l] = (ATR_RES&O0xFF00)>>8;
response[2] = (ATR_RES&O0x00FF);

if ((data[3] != TargetCIDI[0]) || (data[4] != TargetCID[1]))
return RET_ERR;

for(i=0; i< 10; i++{
response[3 + i] = TargetCIDI[i];

response[13] = 0x00; /I DIDt is same as DIDi

response[27] = OxFF;
__delay _cycles(8000); //2.4ms

for(i = 0; i < (slots + 1); i++){
if(i == 01 /Isend the reply in the calculated timeslot
{
NFCSend(&response[0]);
P10OUT "= BIT3;
NFC_State = SELECTED_STATE; // If Ok, move to selected state
break;

}
}
__delay_cycles(4000);
}

break;

case DEP_REQ:

/* DEP_REQ:
|0 [1:2 13 |
| LEN | D406 | PFB |
LLCP:
| 4:5 | 6 | 7 | 8:22 |
| DSAP, PTYPE, SSAP | Type | Length | Value |
| 0521 |06 |OF | Service Name |

| SDP, CONNECT, 21 |SN |[n | com.android.npp |
*
/I Check PFB type
if ((buffer[3]&0xEQ0) == 0x00) //information PDU
{

if (buffer[4] == 0 && buffer[5] == 0) AR e

{ resp = Android_Back_Sending(buffer);

Llse if( buffer[4] == 0x85 && buffer[5] == 0x90 ) /& i it H H E
i resp = Android_CC_received(buffer);
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else if(buffer[3] == 0 && buffer[4] == 0x05 && buffer[5] == 0x21) /4 E s — B &R
resp = Android_CONNECT _received(buffer+6);

}

else if(buffer[4] == 0x43 && buffer[5] == 0x21)

resp = Android_Finish_received(buffer+6);  /[#ZW R &8s, BRI SibsE47
}

elsef
__no_operation();

}

for(i=0; i < (slots + 1); i++){
if(i == 0){ /Isend the reply in the calculated timeslot
{
NFCSend(resp);
P1OUT 7= BIT2;
NFC_State = SELECTED_STATE; // If Ok, move to selected state
break;

}

}
__delay_cycles(4000);
}
}
elsef
__no_operation();
}
/I else ignore
break;

default:
__no_operation();
break;
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