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EHAREIR) LY Manchester Manchester
K E (64/13.56) us (32/13.56) us
- F) R 1) >129%ASK >12%ASK
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R4 (Si512 # 5 gt Manchester Manchester
ek B R AR

563 Felica WYX SK L 73 B8 A A (AR A 30 UART AARFEIL H 2L

6.3.1 Felica MiF04s55
% 6-4 Felica BIELRL R
A 544 [FB K s CRC
00h |o0oh |o0oh |ooh |o0Oh |0Oh | B2h | 4Dh N bytes

7 SEIN Felica #1{5, M2 5 6 775 1 HT-F45 (00h, 00h, 00h, 00h, 00h,
00h) . 2 FHIFEDFHT (B2h, 4Dh) HEHUMED AT, foTH S —MNMEE
FAT, ARIE R AIE K, RN F KBTI A S . CRC #7714 Felica
5

BRI R DA, FALER KNSR 7T S FIFO, R A%
[F2 75 a i Si512 HaAER, Bfk EHLE A CRC Wi B M7 Nk 58 %
HEmEmi s, THEEIEAN.

6.4 NFCIP-1 X ThgE

NFCIP-1 1815 73 4 3 i A4 e =
> FFdfE R RN G B FH AN E AR ERAS B O S R A% i
AEE
> B G R R B REE A 13.56MHz S5, H bR LA
77 ke 2K L IR 4
Si512 5E 4= HF NFCIP-1 sl 1) 32 30/ i (5 A X, {5 1 26 T 3% 106kbits/s,
212kbits/s, 424kbits/s.
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K 6.5 NFCIP-1 &
F il m T A%
iﬁ S1512 S1512
PRSI 2§ — FEL Y
R FER Hbr: Ezhsliplzhis
6.4.1 EFhiE BFEX

FESE AN H AR B QSR Rk A da ol . B Z s S s E B s

S
PEUN SR NFC ERE el
-_
I 1. BRELOEE G B AREE T
it it
T4 RFH FTEIRAE
MERE
i
I 2. BFRLAE FI R0 A I
s -]
BTERALE TEEEHE

6.7 EFNEFBRA

*® 65 FHEEBHISHEIIE:

B 77 106kbits/s 212kbits/s 424Kbits/s 848Kkbits/s | 1.69Mbits/s,
3.39Mbits/s
KigHE— HFr Fidr 14443A W0, 4 Felica B, 8-30% B0 L AT DK 3 5 vl

Hifokii | 100%ASK, HGl Miller 47f5 | ASK, Manchester 4ify |

SE# NFCIP-1 ) sEEil 75 B8 8N g dE# i = UART FAMEE & FH EWL. &
T 424Kkbits/s ALHERAEYMF A E X, SiS12 764 H 4N E B S FE R A LL
15 B 5 = A R

6.4.2 HWENBEEN

b FH 8 1) ) 7 2 RS 3 B % . IR B S B W E R .
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LR A 5 Ak 2
R iBeE
08 weczeen | NN | reec s itk
;JEE 2. F LR LR IR g
FAERFS) A 4R S HEAT B b
& 6.8 wANBMAEEA
x 6-6 BB FHRSEFIR:
TBAET7 ) 106kbits/s 212kbits/s | 424kbits/s | 848kbits/s | 1.69Mbits/s,
3.39Mbits/s
Kig¥F—Hbs Fi&r 14443A Pl R4 Felica B, 8-30% | %7 FL i w] LLIA I (¥ 5
100%ASK, it Miller Fifid ASK, Manchester %ifiy | HiEH
Hir—KiE Fifr 14443A P, 7545 Felica WL, >12%
B 518 H, Manchester Zwfd | ASK, Manchester Zhg

563 NFCIP-1 (S8 /5 B A0 A i AR/ X UART AAME L EHL. =
T 424kbits/s HIEHIEARAE VML RE o Si512 £ I AIA I FL g SCRr R Al A
BRI = IR E R

6.4.3 NFCI

P-1 B3R 4mAD AN

NFCIP-1 7£ F 3/ A 0T A B g i ATiAs =X a0~ R s o
£ 6-7 NFCIP-1 $1E 45 M

(g pr K G i A

106kbits/s ¥4 14443AIMIFARE #LE % 20
212kbits/s 754 Felica MLE#S 50

424Kkbits/s 4 Felica $UE# =

F /B ER, NFCIP-1 HfE 40 i3 A MR £ NFCIP-1 Friff e Lo

T AR A B 2 AR DL N R
> BEAS A AN AT DA A i

> —UGEEEREE RS WA B RANEE S e AR

Rev 2.16 2023/04/26

21/ 129




S PR PR

Si512

6.4.4 NFCIP-1 i Z ¥

NFCIP-1 85 i A R g LA T 223K
> A NFCIP-1 W& BN HAR, B 5872 G, 2 AR H
5 LI AT DU JE ke i

> SR AS 2T A s
> REE NATE TIDT W8] BRI B AR50, 4 I8 B & 15

s

> HRGEFE R EAE T AT R I L .

6.4.5 MIFARE FE#I4EX Th Rk

& 6-8 MIFARE FEAIMEBEHRSEHIIR:

TBAE 7 17 553 g
106kBd 212kBd 424kBd
R #—Si512 TR 1R 1 1) 100%ASK 100%ASK 100%ASK
L 4t B Miller Zmig B Miller ZmiY B Miller ZmY
KB (128/13.56) ps (64/13.56) us (32/13.56) ps
Si512— iR # Si512 M | E I R R BB R R BB R
BlE¢l2ES 13.56MHz/16 13.56MHz/16 13.56MHz/16
L b Manchester BPSK BPSK
6.4.6 Felica FHEIEX IhEE
&K 69 Felica FIENRXIBFEHRSEFIR:
TEAET5 W) (ECES i3 puieEs
212kBd 424kBd
R A —-Si512 R AR Y ) 8-30%ASK 8-30%ASK
51 G h5 Manchester Manchester
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P& 5 (64/13.56) us (32/13.56) ps
Si512—i%F A% B ) >129%ASK >12%ASK
LY Manchester Manchester

6.5 Auto Low Power Polling Loop

H 2RI FEFC 153 (Auto Low Power Polling Loop) Hi 3 AN B A il —1n
Wy AR AIRIR . ARt FORAR AT LS B . 7E S8 500ms AOFE 1) & HA
T, “FEIHEBAHN 7.8uA, T SEIIHKIIFE B shiaigta .

HLJFER fay B U0 R Fras

> CardIRg/RFLoWIRG/RFEXIRq

RF Ko it ADC v e

—»

Tcon | MODE

| il o

& 6.9 ACD IjREfaiE

e 0 AN AUT W Ty RE R S B EE AL ARG R R B W S O3 o R R ud i B B

T_CON W LLEAACLE .
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Sy mmcerm Si512

0.004%

0.002%
sleep
listen
poll

6.10 AR REE
R P RE, N G 2~5 YA /4818 AT DL 20 .
IDR V=
Si512 7EMbI B FHR B8 o Si512 AN ATk, A AN A A HoAth %]
BEAs KT 13.56MHz #i . #5 HME KT RFExTreshold, {5 1E34AT Loop I
e AT
2) BB
Si512 FEBLI B SRS . Si512 SR BHRIAR E R 13.56MHz HJ%
R L AR o o IR M P AR A R T 3 IR UK s A R I A T
(1) AR . PO E D A s R 4 5B AR
> BRI BGRRE S R R I BB R B LU, A
R I 1R R U E A o
> YRS A AR R I B S RO B B, ZEE I BOE BUE
WHER R
(2) KR77m: K77 A DU s E Oy =R
L FE——F R TG R B R AR
B R HC TR 0 R
WA PTG AR B 118 08 e 52 K /)
5 8 F e

YV V V V
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(3) IRHRFYBL: oAb FARHRIRAS
K F17#E: 0x01, OxOF A/B/C/D/E/F/G/I/J/K/L/M/N/O/P

6.5.1 RF &EE B85 %

ka4 H B3R
® Hid5 ADC_EXCUTE 43k, w44t 0110b
® Z:f%F 100us VL E

® /X5 ADC EXCUTE, i 0XOF G Bl Afif &% (4

6.5.2 ¥

FR P it Jir 2 ] Pl A T

VRX

VA
VRef

B 6.11 FPAEEHER

VRX: K&iii%im, VRef: ADC % HJE, B T CON #Hl]; VA: HBEBIXZS ADC
A HEL I

6.5.3 ERiRIEM]

TEFCWIIERE A, M RESE 40\%';?)%93WHT A R R W, PR A
Wr Ja, R FFA MR, 124k LEHAT Polling Loop. —H OSC #2#&, W
AL

HHFIEHA : OxOF F/0xOF O/0x0F P.

6.5.4 3K RC

(1) mRefE——p 3K RC 3X3), 3K RC H7E Polling Loop H T4
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(2) R E——3 N B I T3NS IE

> HIKIE: #@idS MStart 74 H L IE, a44154 0101b;
> FIROE: B E AT IR IR

HHFIERE: OxOF A/0xOF E/OxOF F.

6.5.5 ARI

WIhEEH kI8~ TR RF 32 5 FF)5 . ARI tE RF 3¢ A7F 1us, tL RF 3
o< luse ARI ZHEEAN D1 A H .
K177 OxOF L/OxOF J.

6.5.6 ACD F & 45

N2 0T, ¥ ACCEn B 1, fHREfE Withee. — B EdEE5%,
B4 ACCErr, #id IRQ f4HH . EH AL E 2 A4 ACCEn Fifk. Hif
ACCEn, ACCEr ¥ H s K.
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7. BEESMRET

7.1 FERREEHA

R11 HFEREHE
HuhkCHEX) R RS e
PAGEO: fr&FfIRZ
0 PageReg AL AN T U 1)
1 CommandReg 3. b4 rIhaT
2 ComlEnReg o T 7 SR A 8 £ 5 B AN A R 2 AL
3 DivIEnReg H T SR A% 32 ) £ e AN AE e 2 6L
4 ComlrgReg H A SR bR S AL
5 DivlrgReg T T SRR E AL
6 ErrorReg HIRIREAL, fRR E— DT A 2 A RIS
7 Status1Reg BEMIRESRRE
8 Status2Reg FESALAN R IE L BPIRZSFR &
9 FIFODataReg 64 71 FIFO B N Fi th i X
A FIFOLevelReg 27K FIFO HE i -7 4
B WaterLevelReg S SCPEAE A R R I FIFO IR
C ControlReg KA AR
D BitFramingReg A1 [F] B P ot F 8 4
E CollReg RF 42 [ Aar B (1 28 — A ph SR AL A B
F A RCCfgl 3KRCHLE 1
FB ACRDCfg SR AR RS A3 e
F_C ManRefVal FIREASHEM
F D ValDelta R AR AL
FE ADCCfg #if) ADC i &
FF RCCfgl 3KRCHLE 2
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FG ADCVal 1 ADC KA
F_H wadtCnt ARG E
FI ARI ACRD
FJ ACC ACRD ¢ & 125
F K LPDCfgl Rk AR i E 1
FL LPDCfg2 kAR E 2
F_M RFLowDetect ACD JRMIK RF 5 JIfC &
F N ExRFDetect ACD HAIE] 4N RF s UAC &
FO ACRDIRGEN ACD < i fiRe
F P ACRDIRq ACD K H i
PAGEL: #r4
0 PageReg AFAF- BB TUR T i BT 1
1 ModeReg 5E SURS BRI 8 R0
2 TxModeReg SE SURH A AT
3 RxModeReg S SCHEA IR 33 22 A
4 TxControlReg PRI R LI TXL A1 TX2 §38 4451
5 TxAutoReg P il R 28 3K A 1 i
6 TxSelReg EFEREIWBNIR
7 RxSelReg BRI B
8 RxThresholdReg JEPRA BEAD 35 I R
9 DemodReg fR A R 1 B
A FeINFC1Reg 5 SCRSCEE 8L 1 A 2K FE v
B FeINFC2Reg B AW B A R R
C MifNFCReg ¥ 1S014443A/MIFARE 1 NFC 106kbit H ks a3 5
D ManualRCVReg AL S H 4t i
E TypeBReg il B 1S014443B @ (5
F SerialSpeedReg EFEHAT UART 5 s R
28 1 129
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PAGE2: FiiE

0 PageReg AL RN AN T U 1)

1 CRCResultReg 7~ CRC 5% MSB Al LSB &

2

3 GsNOffReg PR IR TXL A TX2 (3 R AL AR R IR K I
{5

4 ModWidthReg 25 i) A ) . P

5 TxBitPhaseReg T#E 106kBd Ff 1) & 54 AR

6 RFCfgReg JiC B LI 25 A RF A 45 R U

7 GsNOnNReg EBERLGIRSNE I TXL A TX2 KIS REL, 1ERLKIKSIFT RS
il o)

8 CWGsPReg R LRIRSNE I TXL A TX2 (IS R AL, EA I

9 ModGsPReg IR LRIRAN B TXL A TX2 (R S R %, 768 ) A

A TModeReg P TS B 8 1 L

B TPrescalerReg

C TReloadReg 16-bit 5E I 47 H 3 E

D

E TCounterValReg 16-bit SERR E B 24H

F

PAGE3: &

0 PageReg TFATAR B AN W B 1R

1 TestSel1Reg WHHMNAESIE

2 TestSel2Reg & FAR(E 5 e B A1 PRBS 5 il

3 TestPinEnReg 8-bit FFAT LR S RS RS (U T E AT D

4 TestPinValueReg SHME 10 BT, 5E X 8-bit JHAT B I

5 TestBusReg PA Rt 2R RS

6 AutoTestReg 25 ) 455 B DS

7 VersionReg AR 4 ]
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8 AnalogTestReg S AUXL AT AUX2

9 TestDAC1Reg E X TestDACL Al AH

A TestDAC2Reg 5E X TestDAC2 (IR 1E

B TestADCReg 7% ADC | F1 Q iB3f (1) 5L bRl
C-E RFT PRER T

F PollLPReg FHINCE B ACD ol

WRIE A A2 I AN DI RE, A A7 3L AU DL A ANF] o AL R AR R 3 47
W 2R W AT T RIS,

R 712 HFHEBTAMR

] 238 Eitipa
riw w5 LA A S N, FE S Eh], AN ARZ N EAREPLR .
40 ComirgReg AT DA fida il 28 5 NATS2 0] DA N ERIRZSHLIE H , (ERARSHL
AREBRERNE .
dy N XL p A 2R S N, T BL i A RS HLE S B N . 0 24T 5 —
NSEFRII AT A IR, i A A AE G A AR B SR AL
r Hik RN RAFE KB IARE, B A EPIREKPE - 111 CRCReady #r & A2
MAMBEN, TR om i WERA .
w 5 BRIX LA I H IR 1] 0.
RFU REEZF A A OR B JORR T, AR AN B
RFT X ZF A A R T e, AN RS

7.2 PAGEO: @S FIRAS

7.2.1 PageReg

& 7-2 PageReg Hiht: 00h EAIME: 00h

-

7 6 5 4 3 2 1 0
UsePage | Regbank RegSelect PageSelect
Select Select
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i 1A PR riw riw riw riw riw riw riw riw
F 7-3 PageReg hLihiid
iz 5 ke
7 | UsePageSelect BEA 1IN, PageSelect MHBA AEAE sttt AS Tl Ad. ZFAF 48 HbEIARAL

0 73 531 ey L1k 51 BT A B b bk BB DRE 5
WE N O I, ZFAE3 bl 56 4 B P b B2 BT o e o kil 51 BT Rk L 9.1 75

6 | RegbankSelect WEAN LK, LIS OFh a7 as 4l
5-2 RegSelect 0000: B5 A HZFFA;
0001: ¥L'5 B 4 AF1788;
1111: 5 P HAA(F 5
1-0 PageSelect | PageSelect 1t - 4 7 UsePageSelect iy 1 B A4 2L, ki 14858 27 77 88 1T,

E Stk v W ar

7.2.2 CommandReg

fash. Zibar 2 AT .
# 7-4 CommandReg Hilik: 01h FArfE: 20h

7 6 5 4 3 2 1 0
AutoPoll 0 RevOff Power Down Command
Y I BLRR dy RFU riw dy dy dy dy dy
# 7-5 CommandReg N #HiA
fir (iRes ke
7 AutoPoll 0: Off 1:0On

£ ACD BT, A 2N S0 A 5 5 L TRt A ST ah AT R0 R4S
W], BRI R s b WK AutoPoll B 0, BISGH] ACD, 7= A v

{5755 TIEA PowerDown Hixt, 5 F Vb

Rev 2.16 2023/04/26
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6 TR B e RAE A
5 RevOff BEEN 1 R LA REALL R 20 % i
4 PowerDown | WEAN 1 FoRBE N,
BE N0, Si512 A A L, Rz R xR RR RN 1, 0 &R Si512
CaMER LT TR,
VEE: W C LT SoftReset i S, X — (LA FERLE )
3-0 Command MR A TR A &5 BLIX L 25 A48 W] MG B AT IEAEHUT I Ar g WL 18

il

7.2.3 ComlEnReg

o T3 SR A% 32 ) i RE AN AR RE I 147

# 7-6 ComlEnReg MHilt: 02h EA/{E: 80h

7 6 5 4 3 2 1 0
IRgInv TxIEn RxIEn IdlelEn HiAlertlEn | LoAlertlEn | ErrlEn TimerlEn
U ] BB riw riw riw riw riw riw riw riw
#£ 7-7 ComlEnReg frithik
A i) B2
7 IRgInv WEA LXK IRQ B LSS5 StatuslReg H111) IRq ALAH/Y ;
WE N 0 WA, 5 DivirgReg i IRgPushPull fiz—#(EH, BRIAEN
1 B IRQ & It 2 =81
6 TxIEn RV EHHLRWIER (TxIR) L% E] IRQ &
5 RxIEn FRVFRHLH WG R (RXIRg) &%) IRQ %
4 IdlelEn FEFE R TSR (dlelRg) 1£1%5] IRQ &1
3 HiAlertlEn FVF SRR (HiAlertIRg) f£3# 3] IRQ & i
2 LoAlertlEn VRS WK (LoAlertiRg) f£i# ] IRQ & i
1 ErrlEn VAR WHER (ErrorlRg) 436 5] IRQ 1
0 TimerlEn foVF e e riE R (TimerlRg) 1£363] IRQ &I

Rev 2.16 2023/04/26
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7.2.4 DivlEnReg

HH I SR A 8 ) A Be AN 2R R I A6
# 7-8 DivirqReg Hilit: 03h EAME: 00h

7 6 5 4 3 2 1 0

IRQPush CardIRgEn | WdtIRgEN SiginActlEn | ModelEn | CRCI RFOn | RFOffl

Pull En IEn En

7 1A A PR riw riw riw riw riw riw riw riw

£ 79 DivirqReg HLifR

fir s ThfE
7 | IRQPushPull WHE N 1R IRQ & A /EFRHE CMOS i th 4 i
WHE N0 FIR IRQ E A ETF IR H .
6 CardIRqEn Yy T e
1. ffine
0: Affige
5 WdtIRGEN SE I R RS i
1. fiiRe
0: Afige
4 SiginActlEn AV MFIN A 20 Wrig Rz s 2] IRQ & 1
3 ModelEn VLA G R (ModelRg) 435 5] IRQ &
2 CRCIEn oY CRC H iR (CRCIR) f£i# ] IRQ & i
1 RFONIEN FVF RF 37T ik (RfOnIRq) &% IRQ & i
0 RFOffIEn FVF RF i sk (RFOffIRg) 1433 IRQ &
7.2.5 ComlIrqReg
ST N A VA

#F 7-12 ComlrqReg Hiht: 04h HA{EH: 14h
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7 6 5 4 3 2 1 0
Setl TxIRq RxIRq IdleIRq HiAlertIRg | LoAlertiRq | ErrIRq TimerIRq
Ui A PR w dy dy dy dy dy dy dy
& 7-13  ComlrqReg hrithiR
fir i Thee
7 Setl bR SRR AT, FIRAh Wibr B A E 1 8 0
HYAF 0, FINXR T WIbREALE 1 R BRI AL
HYAF 1, FENSR TR EAE 1 2R B AL AL
6 TxIRq TE RS 58 RIE B R 5 — AR Sz E 1
5 RxIRq LI B — M IR R SR E E 1
i RxModeReg 1) RXNOErT iy 1, HF4 R FIFO w4 3 7
Wit RXIRq 4 & 1
4 IdleIRq L4 HEhA LR E 1, #lin4 CommandReg MAEE w438 NN A4
B WREE T —ASRA6 4, CommandReg ¥4 4NZEIN, FEEL IdeliRg.
EH R 2% 55 30 1dle 4 AN 2 B AL PR Ik
3 HiAlertIRq 4 Status1Reg f] HiAlert iy 1 F & 1.5 HiAlert /), HiAlertIRq {R4£
Tz, HEeE Setl ALRTE F AR REAL
2 LoAlertIRq 4 Status1Reg ) LoAlert £y 1 B 1.5 LoAlert 1/, LoAlertIRq fRA7
Tz, R eRE Setl ALRTE F AR REAL
1 ErrlRq 4 ErrorReg A E(THSR I Y LI E 1
0 TimerIRq L E N #E TimerValue 27 /72515683 0 I & 1
7.2.6 DivirqReg
TG SR AR AL
#F 7-10 DivirqReg Hbht: 05h EAHIfEH: xxh, 000x00xxb
7 6 5 4 3 2 1 0
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Set2 CardIRq WidtIRq SiginActlRg | ModelRg | CRCIRg | RFOnIRg | RFOffIRq
Uy R AR w dy dy dy dy dy dy dy
F 7-11 DivirqReg HLiiiR
fir Ginc e
7 Set2 b S A, AR h R SO E 1 805 0
MBS 0, RIS R WibR AT 1 R RR I Wb
MBS 1, RSN WbREALE 1 R B AL Wb
6 CardIRq Yy i
1. HF
0: ik
5 WdtIRq S I RO R v A
1 PRAE T I R
0: AR E I i
4 SiginActIRq 2 MFIN G B 1 (55 A vRa T B A i 21 & A7
3 ModelRq B A ARSI A A R A RS B L.
TR A LA E AutoColl dr AW, HAEMNFEGEA
JA BB L, BRHRAE RF RAL 5 B 2k il 2% th 2 5
2 CRCIRq 2 CRC & A H AT i s b 5 & 1
1 RFONIRq RGNS RF AT E 1
0 RFOffIRq 124 RTAME RF 2 R E 1
7.2.7 ErrorReg
FRbR G, FEs B HAT R a2 AR RS .
% 7-14 ErrorReg Huilk: 06h SEAr{H: 00h
7 6 5 4 3 2 1 0
WrErr TempErr RFErr BufferOvfl | CollErr CRCErr ParityErr | ProtocolErr
V7 AR r r r r r r r r
35/ 129

Rev 2.16 2023/04/26
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CS mRbRm Sis12

% 7-15 ErrorReg i #iid

(A i Life
7 WrErr £ AutoColl 745 MFAuthent it AT, FHLIA FIFO S¥0N E 1,
FESH AR VRIS B 5 — A EUR BRSO 5 — MR 2 1], ENLR) FIFO B34
Bl
6 TempErr AR (e ol ESIp O i v W W i N2 L e A E R R
5 RFEr FAEEHRT, 17 R NFCIP-L AR HLE 0 I 5 PR B I 8 1,
R RFEr HATFEshBER, 72 RxFraming 3% TxFraming # &4 01 KT
JE XA Th g
4 BufferOvfl | fEEHLEFH Si512 HAHEIRAHL (il 7E FIFO LIt oL A FIFO 5
B E 1
3 CollErr KB AL R B 1 ERHLR S B B 307 0
AXFE 106Kkbits/s T ) ELRF I BT b RILFR P A%, 7 212/424 Kbits/s I 1Z AL 462404 0
2 CRCErr 7E RxModeReg "'(¥] RxCRCEN fi 2y 1 H CRC iH A RIS & 1, TEHHLE BB
BHEO
1 ParityErr EEHEAR S AT B 1, FERHLE ZIF B B 30 0. XAE 1SO 14443A/MIFARE
5%, NFCIP-1 106kbits/s i 5L A 44
0 ProtocolErr | fEUI L1 FHE 1:
(1) SOF ##i%. TEHUHLIE BB H 2 0. 7L 330/ ) 106Kbits/s 3815 5
THM
(2) 7 Felica B H AT 106 1 E3NiE[ERA T, ModeReg 1 #] DetectSync
AL, HASIN B 55 K B g
(3) AutoColl #r4-3H1A], ControlReg ff Initiator {37 1
(4) MFAuthent i 2 H1E], — BRI USRI ) 1 B 1%
(5) Miller BABAZLE 1SO 14443A/MIFARE 5 S B /N ) Py A 0 1) 2 A kb

TERE: PAT i ST FFIE SRR T TempErr Z SF B H# R RS 1L R BRE (A FEELH

1FE 7
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7.2.8 Status1Reg

CRC, HWifI FIFO FPRASAL,

# 7-16 StatuslReg Hilk: 07h EAIfE: xxh, x100x01xb

7 6 5 4 3 2 1 0
RFFreqOK | CRCOk | CRCReady IRg | TRunning | RFON HiAlert LoAlert
U Al BLRR r r r r r r r r
# 7-17 StatuslReg AR
7 GiRe) B
7 RFFreqOK fan RX BEM BB (E SHE LG 13.56MHz JGHE N, wf
12MHz<RX & HIFiZ<15MHz I & 1
R WA SHIA A AE 9-12 8035 15-19MHz Y[R, AL I{E 2
ASE
6 CRCOk CRC £ O BT & 1. TER ST FIEEIERT CRCOK A 5E, fiF] ErrorReg
1 CRCErr ffJ{fi. CRCOK 48/~ T CRC Wb BRESFPIRAS, ETHES FE iz by
0, CRC iH55e /i HALMm & 1
5 CRCReady CRC 55 i & 1, ZA{XF#E CalcCRC #34 WlE X CRC Wrab B A1t
HAR
4 IRq AT 3 AR Wi SR R W (5 R R G O%, 1 UL ComirgReg #1 DiviEnReg
(¥ ic &
3 TRunning SE I TAERE 1, il TCounterValReg £xfifi% T — N I 2SI B (1)
BT ok
RN, g N G i A AF AR AL RERT, )W) TRunning & 1, AN
A WECLERET AL
2 RFON KBS0 RF i B L A7 RF B IPIRE
1 HiAlert 2 FIFO mhffidf i 71 oo /2 1 s & 1
HiAlert = (64-FIFOLength)<WaterLevel
0 LoAlert 2 FIFO Hr A7 it i 15 0o a2 U & 1
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LoAlert = FIFOLength<WaterLevel

7.2.9 Status2Reg

BB, RS LA R A A I 45 (KRS

% 7-18 Status2Reg Hiht: 08h EAIfEH: 00h

7 6 5 4 3 2 1 0
TempSen | 12CForce 0 TargetAct | MFCrypt Modem State
sClear HS ivated 0l0n
U i) BB riw riw RFU dy dy r r r
£ 7-19 Status2Reg iR

A (i) Tike

7 | TempSensClear WHEN L, HRERTERRHEME 125°CHREFRIRE %

6 I2CForceHS 12C I NGEB AR E . WEDY 1, 12C N SR AR 12C il
R A BB 0 B 12C F N BBV AR L 12C HhX

5 TR B R Al H

4 | TargetActivated 2 Select 4% Polling fir Wt B 2 B 173 = A A FEAR Sl 5 B
X AutoColl A& HAT I A REE 1, HLAESMIH 455 IR [ 2hiE 0

3 | MFCryptol0On 87~ MIFARE Cryptol HItHE, A S5~ 1018 5 200 #8202 1

024 MFAuthent iy & BIIHAT G 1Z A2 A4 REE 15 UAEXT MIFARE R
R T AARG SRR RIS 0
2-0 Modem State RS HUAEZWHL RS
{iE1 ik
000 Gl
001 %45 BitFramingReg [ StartSend &1
010 TxWait: #1158 TxWaitRF 2y 1, 5545 RF ke 4 #5500 Bedfe
TxWait FJ /N TI7E TxWaitReg H5E S

011 S IEAE
100

Rev 2.16 2023/04/26

38/ 129




TSN mRPR SiS12

RxWait: 413 RXWaitRF 74y 1, 264§ RF 3 & U FBeiCEds .
101 RxWait 55/ M [ /£ RxSelReg H17E X
110 S
P
7.2.10 FIFODataReg

FIFO [P Nt
£ 720 FIFODataReg Hihk: 09n EAHME: xxh, xxxxxxxxb

7 6 5 4 3 2 1 0
FIFOData
Ui AR dy dy dy dy dy dy dy dy

# 7-21 FIFODataReg fi7 iR

i e e
7-0 FIFOData WS 64 731 FIFO MOBUER RIS ot 11, AH 24T B A7 5 NS B 208 v 1k 9%
17 %\ 1 H 5 e B

7.2.11 FIFOLevelReg

FEIRIEAELE FIFO T 75 %L,
K 7-22 PageReg Huiht: 0Ah EAHI{H: 00h

7 6 5 4 3 2 1 0
FlushBuffer FIFOLevel
i FALRR w r r r r r r r

% 7-23 PageReg N #HiR
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7 FlushBuffer | W &N 1 i, SrZIiERR FIFO 125 4841 1 ErrorReg 1) BufferOvfl FrE. 3:i%
P B SEIRE] O
6-0 FIFOLevel | ¥E/RAFETE FIFO H =144, 5 FIFODataReg B B2 i3, i3 FIFODataReg
i i 2 328 3k
7.2.12 WaterLevelReg

SE SUR H FIFO R Al L i % 45 1) FIFO IR/ .
# 7-24 WaterLevelReg Hhht: 0Bh EA{E: 08h

7 6 5 4 3 2 1 0
0 0 WaterLevel
U7 A AR RFU RFU riw riw riw riw riw riw
R 7-25 WaterLevelReg fI iR
fir Ginc e
7-6 TR ke kAL
5-0 WaterLevel PR R AR R K FIFO IR

4 FIFO 3l 4 %5 [Al<WaterLevel i, StatuslReg HJ HiAlert & 1;

4 FIFO )7 Tidii<WaterLevel I}, Status1Reg HJ LoAlert & 1

7.2.13 ControlReg

AL
# 7-26 ControlReg Hblk: 0Ch EAI{H: 00h
7 6 5 4 3 2 1 0
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TStopNow | TStartNow | WrNFCID | Initiator 0 RxLastBits
toFIFO
U ] BB w w dy riw RFU r r r
% 7-27 ControlReg Arifiid

i i Thee

7 TStopNow WHEN LB ER S ZF 1R TR, S0ZAaG 4R E 0

6 TStartNow BEN 1IN ER ST TAE, BZA Rz E 0

5 WINFCIDtoFIFO BEN LI, O AR 10 775 NFCID #2113 FIFO, 5ERUa

ZAAE RN

4 Initiator WEN LI Si512 fE N kEE, HNENEIR
3 PR B Ak Sk A
2-0 RxLastBits e e — N RN R 7 A A B, Iy 0, RN AR

A R

7.2.14 BitFramingReg

A BT [ AR A T
% 7-28 BitFramingReg Hiik: 0Dh HAI{E: 00h

7 6 5 4 3 2 1 0
StartSend RxAlign 0 TxLastBits
Vi AR w riw riw riw RFU riw riw riw
%+ 7-29 BitFramingReg fL3#A
fiz 55 e
7 StartSend BB LI AR B 26 X AE S Transceive 4 — il TN A 24
6-4 RxAlign FA 1 1 ERAR U820 RxAlign 52 ST B2IEI 5 — AN LA/ FIFO Hit)
B, JE TR I LUK A7 R
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Bl 4m:

RxAlign=0: i FIIY) LSB fAETE LU ALE 0, 5 /MBI B LU S FE L
iz E 1,

RxAlign=1: B FIIY) LSB fAETE LU ALE 1, 5 /MBI LU g E L
Rz E 2;

RxAlign=7: 21 LSB fAA#(ELLAFALE 7, 55 — MR R AR AR T

— AT R E 0s

3 PR B Ak Sk A5
2-0 TxLastBits | J-T-10 A B4R A Ini () 2 3% . TxLastBits 5E X 7 KW HHE &G — i E RS 1
ELAFEL, 000 Fom A bt A 745
7.2.15 CollReg

RF 43 R il 21 ) 5 AN R AL
# 7-30 CollReg Hiht: 0OEh EAIfH: xxh, 101xxxxxb

7 6 5 4: 0
ValuesAfterColl 0 CollPosNotValid CollPos
Y B riw RFU r r
& 7-31  CollReg hrffiik
L Ginc) Tyie
7 | ValuesAfterColl WERBE N 0, KAEMR G A BRI LR 208 bR 2N AE
106kbits/s [ [ ELAF A BT ph SR AE PR, AR E D 1
6 TR e R A
5 | CollPosNotValid ST B e, B R E I T CollPos VS, Tk & K
1; XA 106kbits/s )4 A F B A EE 1SO 14443A/MIFARE 1R &
B
40 CollPos FR7R T H AR T () e S E B SOt o 1 0

il .

00h  FIRAES 32 o LA R 1 iR

01h  FIRESE 1AL EATINE] /AL h R
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08h  FRIRTELH 8 i EASINE] 7 ALrh R

IXAE 106Kkbits/s F#% shiB(E A0 1SO 14443A/MIFARE 3R 2345

R, H CollPosNotValid ¥ 0 153 N & 3k

7.2.16 PollReg

Huhik OxOF N T 16 A& 7oy, @ik 0x00/0x10/0x20/0x30 & 17 28 i% 3 E.

PR TR — 4.

% 7-32 PollReg Hidlt: OFh EAfrfH: xxh, ¥R TR

Huhk: oL g YRR | ZAE ik
OF A RCCfgl 05h 3KRCHLE 1
1. EHFFIRIE
7 Trimsel riw 0b
0: EHEHIIKIE
6 Max riw Ob 1: fEREFSRIE
ACD Wi 5] [ (mdelay+1) *100ms, /)
5:0 mdelay riw 000101b
100ms, K 6400ms
OF B ACRDCfg 02h 3KRCHHE 1
(RS
LSample b — A& RFEE
CSample Z A = K AFHE
ValSet >y OF_C[6:0]fI1H
ValDelta & OF_D[6:0]f1&
A AR E RAR KA
7:6 ACDEdge riw 00b
00/11:
CSample > ValSet + ValDelta &% #
CSample < ValSet — ValDelta
01: CSample > ValSet + ValDelta
10: CSample < ValSet - ValDelta
AHXHEAE A R R 5 A
43 1 129
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CSample > LSample+ ValDelta B{#

CSample < LSample- ValDelta

01: CSample > LSample+ ValDelta

10: CSample < LSample—- ValDelta

5 ACDMode

rlw

Ob

0: XA L
1: HAXHE ELER

4:3 ACDRFEN

rlw

00b

01: fHAEMKINEERASI
10: fHEEMKIIFE RF A2
00/11: [EWEAECIHFERAN RF A5

2:1 MaskACD

rlw

01b

00:

01:

10:

11.

ACD AT

MEE 3 UREE ISR - B 41187
MER 4 e T ARSI 5 A
MER B U T ARSI - B A
MER 6 U T ARSI B A

(3

OF C ValSet

70h

FEAS M

RFU

Ob

6:0 ValSet

rlw

1110000b

FEIREL RS HEE

OF_D ValDelta

Ofh

W5 A AL

RFU

0

6:0 ValDelta

0001111b

Yy AR s BB

OF E

03h

IR

TRE

IR

TRE

4:3

IR

2:0

IR

OF_F RCCFG1

cOh

3KRCHCE 2
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1: {fifiE OSC Maizhf
7 OMEN riw 1b
0: X} OSC Wil ke
6:0 TRIMSET riw 1000000b F3) %k E RCOSC ®IEMH
OF_ G ADCVal XX 41H) ADC SRAHE
7 RFU 0b
6:0 VAL_ADC r X ADC RFE{H
OF_H wdtCnt 26h B I A2 (] R s 8
BT, SRR R AT
TSN 1, 4E TR S wdtCnt
7:0 wdtCnt riw 00100110b
M P TR, R T E
VML AHRIEARIREE .
OF I ARI 00h
7:6 -
ALY T S K 2 A2
00/11: A% i AT v i K 4% OFF
5:4 TK riw 00b
01: A% K 10 £
10: AP ETHGBOK 21 £
3 .
ARI B P ]
1: ARI fRHEFHRR ACD B0 RF
2 ARIPol riw Ob
v
0: ARI T ACD #3 R RF H 5
ARI i
1 ARIEn rw 0b 1. ffife, R0 D1%mi ARI
0: Aflige, BRI D1 51 RES
0 ARI r X ACD #:U~ RFIRESTE R
OF_J ACC - ACD #A N MR E =R Rk
7 ACCErT r 0 0: Aufyiic BHIR A £k
45 / 129

Rev 2.16 2023/04/26




(gf-_n; RICDR Sis12

1. i E BUE E %k
VA ACCEN N 1 TSI R A %Ko

ACC 'fiﬁ%! EEEE ACD %ﬁ%ﬁﬁﬂ-’
DA B LA A DATE
° ACCEn rlw 0
0: 5 55h i5%;

1: 54E55h & 1.

5:0 - - 0 R

OF_K LPDCFG1 Ofh

7 - - - RE

638 P K R R I A B 2 A
00: 1f%
6:5 TR riw 00b 01: 3f%
10: 7f%

11: 15 1%

AR L I BRI I8 BURY A P 1 o
00: 05

4:3 Tl riw 01b 01: 1

10: 15

11: 2

kg ADC 2% | R4l lid e & it
PEAEASPAS Lt AT ADC A

000: 1.407V

001: 1.472V

010: 1537V
2:0 VCON rlw 111b
011: 1.603V
100: 1.66V
101: 1.718V

110: 1.8V

111: 1.9V

OF L - - - fRE
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OF_M RFLowDetect 08h ACD JAIH{& RF Wi B
1: {fi#k Reader AT& RF 5Kl
7 RFLowDetectEn r'w Ob
0: X4 Reader flT K RF 5 Kl
KR A RF 275 1%
%) {5 ATk i e 0~128
6:0 RFLowThreshold r'w 0001000b
B E R A
RFLowThreshold
OF_N ExRFDetect 08h ACD HIE 4N RF I UHC &
7 - RFU 0
6:0 RFNoThreshold riw 0001000b FIWT B G RF I BRIE
OF_ O ACRDIRgEN 00h ACD HH5% H Wr fi g
7:4 - RFU 0Ob
3 OSCMonlrgEn riw Ob 1:4# & OSCMonlrgEn i
2 - RFU 0Ob
1 RFLowlrgEn riw Ob 1: f#ifg RFLowlrg b
0 RFExIrgEn riw Ob 1: fiifig RFEXIrg Hif
OF P ACRDIRq 00h ACD #H 2 H 7
Hrbibbr LS, FRE T bR &
ArE 1800
A s 0, RIS PR SIS 1 %
7 set3 w Ob
NI AR I AT 5
bArs 1, R AR EALE 1 %
AN B AL AT 5
6:4 - RFU 0Ob
3 OSCMonlrq dy Ob 1: OSC E4:PY IR M il 50K
2 - RFU 0b TR
1 RFLowlrq dy 0b 1: R R RF EEAK
0 RFEXxIrq dy Ob 1: REISME RF
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7.3 PAGE1l: &#{g

7.3.1 PageReg

# 7-33 PageReg Huilit: 10h EAIME: 00h

7 6 5: 2 1 0
UsePage Select Regbank Select RegSelect PageSelect
Py A AR riw riw riw riw riw
% 7-34 PageReg IV ik
A inc) Tk
7 | UsePageSelect WEA 1IN, PageSelect MEHBLAEAE bl AS F1 Ad. aFfEaf bk IARAL

0 7 53 v L1k 51 BT A B b bk BB R E 5

BTN

WE N 0 I, FF 4738tk 58 4 B P S i B0 BT R e o kil 51 REITR R L 9.1 9

6 | RegbankSelect WEN LK, A LIS OFh Z4750 4
5-2 RegSelect 0000: 5 A HaF{7 5%
0001: %5 B 47 frat;
1111: %5 P 4177 474%
1-0 PageSelect | PageSelect (¥ 5 fE UsePageSelect iy 1 I 445 2, Bkt F 48 i 25 47 28 0 (B
FAT A HuhE AB AT A4D
7.3.2 ModeReg

SE SCR ST AR SO A8 i

# 7-35 ModeReg Hilit: 11h EAHi{H: 3Bh

7 6 5 4 3 2 1: 0
MSBFirst | Detect Sync TxWaitRF | RxWaitRF PolSigin | ModeDetOff CRCPreset
U ] BB riw riw riw riw riw riw riw
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#* 7-36 ModeReg AR

L e hhe

7 MSBFirst WEAN LI, CRC WhrabHas Wi m i is1T 5 CRC, H CRCResultReg H11f]
CRCResultMSB F1 CRCResultLSB 1/ /& Hif2l 1. JERAE RF #1F T 2B ZAL )
2

6 Detect Sync WEAN LI, JEElt UART S R5E] FOh B A b eUschil, FFK Foh Jn
LIS B[R A 2, {XAE 106kbits/s NFCIP-1 #4858 # il T A%, H
RS A ANAL &=l

5 TXWaitRF WEN 1K, R 8 NFCIP-1 K E#H N EEHLRAEH & RF 357~
E=r =)

4 RXWaitRF WEAN LK, FEEE NFCIP-1 H AU RxWait 150 K 5 72461 21 41
B RF 37 )5 4 6

3 PolSigin SESCMFIN BRI E. BN LI, MFIN EmB-rFaE: wENO

A FEL T 20 VE RPN B8 5 I R T S FL P A 2, e 2 fr M 2 72
£ SiginActlRq H

2 ModeDetOff

BCE Y 1, AR I o< ], A A Uil 25 A TAEAE AutoColl iy

A AT HIE]

1-0 CRCPreset 5E X CalCRC 4T CRC Wb B 3R I TBLAE, TR EAEAEMEE S R,

b HE 28 2 MR 48 RxMode FT TxMode H Bhik £ 7 (H

wE Xf . CRC TR AH
00 0000
01 6363
10 AB71
11 FFFF

7.3.3 TxModeReg

B SR I AR A A 2R A =X
& 7-37 TxModeReg Huik: 12h EAHI{E: 00h

6 5 4 3 2 1 0
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TXCRCEn TxSpeed InvMod TxMix TxFraming
Vi AR riw dy dy dy riw riw dy dy
#* 7-38 TxModeReg f7f#iiR
fir GiRs B
7 TXCRCEN BEN LI, B RS R TR ™4 CRC; AUAE 106kbits/s A LI &
M0
6-4 TxSpeed SE SCEUIR AL S R, VEFRAE 424kbits/s DAL B TR R AR mAS L RS
424Kkbits/s FFIEEHA (Ecma 340) FTHLE (K7 2UAH TR

WE A
000 106kbits/s
001 212kbits/s
010 424kbits/s
011 TRed
100 TRed
101 (735
110 (735
111 (735

3 InvMod BB L, RSB 2 A

2 TxMix BEAN 1IN, MFIN EW_ERIE S5 N BYmID SRS

1-0 TxFraming 58 SCEUE A A 1 i =X
WHE filiid
00 ISO 14443A/MIFARE E# 106Kkbits/s 42 {55
01 FahEEHA
10 Felica Bi# 212, 424kbits/s 1 515154
11 ISO 14443B
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7.3.4 RxModeReg

S8 SRS FE 1 B804 T 3 Ay 3K
#* 7-39 RxModeReg Hblt: 13h HAIfH: 00h

7 6 5 4 3 2 1 0
RXCRCEn RxSpeed RXNoErr | RxMultiple RxFraming
U Al BLRR riw dy dy dy riw riw dy dy
# 51 RxModeReg frH#id
fir GiRe) Dise
7 RXCRCEN WEN LI, BERERBCEE L4 CRC; {XAE 106kbits/s N ] DL &
N0
6-4 RxSpeed TE B AR R 2 . TR SiB12 BERER /r fe s R ST 424kbits/s, (HEF
UART ] DA Ak 38 58 o i Bl 3 % . 424kbits/s DL L3 R (50 gm0 5
424Kkbits/s FaNEEHA (Ecma 340) BT (K7 AR TR
WHE U
000 106kbits/s
001 212kbits/s
010 424kbits/s
011 PREH
100 PR
101 TRe
110 TRe
111 TRe
3 RXNOErT BCEN 1, RO BT EE R (T 4bits) , HRUhLTI4k s T
&, 1S0 144438 A R E AW TR H s, B 75 1% RxSOFReq B N 1
2 RxMultiple BCE N O, HUHER S — MR S 6 b
WEN LN, "R M, Receive FI Transceive A& H3)
Ak, HAgimat 5 a4 (B Receive M) BU# t1 L NG BRZ ALK& 1 H2U
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Si512 & 7E FIFO Eim#diam AR i £ — AR5 5575 (ErrorReg (1)
(D)
1-0 RxFraming SE SCHRMSCEU A5 A R s 5C
wHE Eitipa
00 ISO 14443A/MIFARE E:# 106kbits/s # 21 5 1\
01 FFhEERA
10 Felica 3 212, 424kbits/s #5017 5
11 ISO 14443B
7.3.5 TxControlReg

P R LR IR ED A I TX A TX2 B8 SRR .

#* 7-40 TxControlReg Hiht: 14h FAIEH: 80h
7 6 5 4 3 2 1 0
InVTx2R | InvTx1R | InvTx2R | InvTxIR | Tx2CW CheckRF | Tx2RFEn | Tx1RFEn
FOn FOn FOff FOff
Vi ] BLRR riw riw riw riw riw w riw riw
3 7-41 TxControlReg AR
7 GiRe) ke
7 InvTx2RFON BCEN LI, AR TX2 WEEhITE, ) TX2 & R e A5 5 S
6 INVTx1RFON BCEN LI, AR TXLEKENIT S, ) TXL & R R 4 A5 5 S
5 INVTX2RFOff BCEN LI, WR TX2 WEEhoei, ) TX2 & R e 5 5 S
4 INVTX1RFOff BB LI, AnIR TXL SN, W) TXL & R R 46 A5 5 S
3 Tx2CW BCEN LI, R TX2 £S5 R I ) 13.56MHZz 305
BEEN OB, TX2CW fi BB B 5 5
2 CheckRF WEH LB, RN RS RE 20 AGE & A7 TX2RFENn Al TX1IRFEN;
{AE 5 Tx2RFEN. TX1RFEn — 2 i F i 45 %%
1 Tx2RFEN BCEY LI, R TX2 i e AR A e i 14 1 Y 13.56MHZ 3

Rev 2.16 2023/04/26

52 / 129




: PR PR

Si512

Tx1RFENn

BEE Y LI, R TX i b A dan i 1A U ) 13.56MHz

7.3.6 TxAutoReg

PR E IR B () ¥
% 7-42 TxAutoReg Hiht:

15h EA{E: 00h

7 6 5 4 3 2 1 0
AutoRFO | Forcel00 | Auto 0 CAOn InitialRF | Tx2RF Tx1RF
FF ASK WakeUp on AutoEn | AutoEn
U el BLRR riw riw riw RFU riw riw riw riw
R 7-43 TxAutoReg HIfEid
fir i L
7 | AutoRFOFF WEA LI, 3% NFCIP-1 MUEMIER, 6 RS 5 E — A HdR Lhps 5 5%
Wr BT RIS
6 | Forcel00ASK BWEN LI, 2% ModGsPReg fI1E, i ASK i Z%H 100%
5 | AutoWakeUp WERN LH, ATEHEE BN 1 Si512 i RF Sl &5 i
4 TR B e At A
3 CAOn WHEAN LN, BEARTMERE, %M NFCIP-1 ArdE & E n IIA
2 Initia RFOn BCEN LI, BATHIIAIL RF Mo, 58RUE F3iE % InitialRFON; 71
BN IRB A Tx2RFAUtoEN Al TXIRFAUtoEn £ #EA4 ] L 3
1 | Tx2RFAutoEn WHEAN LB, 4B RF 3555 TADT WG Tx2 WhHm. Wi
InitialRFOn 124 1, £ TIDT WA AARK MBI SME RFE 0 Tx2 BREIIT)A 5
TADT 1 TIDT 7€ NFCIP-1 (1SO 18092) #5if5E L
0 | TxIRFAUtoEn WEAN 1, fE4ME RF 3%56H TADT IS TxL BRahJFE. Wi

InitialRFONn 4 1, 7& TIDT W] A ARG BN S4ME RF 370 TxL WR3h I )5 5

TADT #1 TIDT 7E NFCIP-1 (I1SO 18092) A5t sE X
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7.3.7 TxSelReg

prike X YR IO EREP Q8
# 7-44 TxSelReg Hbit: 16h HAHifH: 10h

7 6 5 4 3 2 1 0
0 0 DriverSel SigOutSel
Uy R AR RFU RFU rhw riw rhw riw riw riw
#® 7-45 TxSelReg AR
fir 5 iRk
7-6 R ke SR A
5-4 DriverSel P TxL A Tx2 BWEh R
e Eiiipa
00 = FEEWENEAR, P bl T ORsh R Al T =4
Y
01 K H N mIEAEFIASIES (A%
10 KE MFIN [(#IE S (a4
11 o E R P E BT InvTXIRFON/InvTXIRFOff il
INVTX2RFON/INVTX2RFOFf 115 &
3-0 SigOutSel W MFOUT It
W Eitipa
0000 =&
0001 K HLF
0010 i HL S
0011 TestBus {55 . H TestSellReg A 1] TestBusBitSel fi5& X
0100 K H WG SRR EIE S (%)
0101 RER ST B8R AT B
0110 BB IO > CRBIME SR E. B, BbfE 5 A
145 3 2k SAM H2 [ 4l v
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0111

1000-1011

1100-1111

ERAE MIFARE B R AZEAFT AL &, Manchester Z#fi%
REsfE MFOUT £ 1454
FRUSCRII) o AT R R
TEBEAE MIFARE BT AN ZAE LB E, Miller Zifid i LL
REHFSEIN [F) T A AL
Felica SAM ]
1000 el
1001 KAt
1010 i LA 35 o
1011 fR¥
MIFARE SAM il
1100 #ZUKH RF 2
1101 RETHI RF 8
1110 W AR IS RF 85
1111 Bt R I8P L%
HEx NTHIBENES, Si512 FEH Transceive o
Receive iy 2 #E AW, 7T BATE RxMultiple £z f# Si512 —
AL RO

7.3.8 RxSelReg

BRI 13 B
% 7-46

RxSelReg Huht: 17h  HEAifH: 84h

7

6

5

4 3 2 1 0

UartSel

RxWait

T B RR

riw

riw

riw rlw riw riw rlw rlw

% 7-47 RxSelReg fiitiiR

55

Dhe

7-6

UartSel

BRI UART HIMIA
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wWHE fifiid

00 IF] 7€ M F T

01 MFIN 4155

10 oK 19 P 3 P R SO A3 A A S

11 MFIN & RSG5 AXAE 424Kkbits/s LL_EHR I A7 2%

5-0 RxWait BRI IS, LR RxWait A HCAE A 1] S 0E Bl o 73 AN LR4 I i)
P s RX AL 155 e S 800 T B Receive 41 HAth fir 4 (i Transceive,
Autocoll, MFAuthent) , R4 Si512 BRI, RxWait T14L #5118 B 1]
AT o A 5 BT TR R R B AL i B s — AN R kS E 8 22
FEEEA T THEERE SN RF 51T R LB R 3)
7.3.9 RxThresholdReg

T AL PERY A8 (1Y) R AH
3 7-48 RxThresholdReg Hbihl: 18h KAIfEH: 84h

7 6 5 4 3 2 1 0
MinLevel 0 CollLevel
7 A A PR riw riw riw riw RFU riw riw riw
3 7-49 RxThresholdReg HI iR
iz 5 ik
7-4 MinLevel SE UM N D 8345 5 200 B/ NSRS BRE, 4SR5 S5 9 B AR T Uh e, A&
PERY
3 R sk fil A
2-0 CollLevel TE SUEIN RIS 231 Manchester ZRfid(s5 4, /=AM oem), SR 5
FI A LS 5 1 d /N s A
7.3.10 DemodReg
fif1JH FEL R
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# 7-50 DemodReg Hilt: 19h SAfEH: 4Dh

7 6 5 4 3 2 1 0
AddIQ FixIQ TPrescal TauRcv TauSync
Even
i T ALRR rw riw riw riw riw riw riw riw
£ 7-51 DemodReg Hritiid
fir (ines e
7-6 AddIQ SE G RE A | R Q iEIEAIME . VEELE FixIQ A 0 RN & E A A
BE Eiiipay
00 A 5 E B R A I i
01 TEFA 58 B 9 I T R 45
10 Q B {5 5 AN
11 R
5 FixIQ WEAN 1 H AJdIQ=x0, NI [ &5/ 1 iEiE
BEN 1 H AdIQ=x1, WFEY e Q iHiE
FERIMAE MFIN/MFOUT fEJy S2C # M, FixIQ HHFLEN 1,
AddIQ #E N x0
4 | TPrescalEven BCE N OIS, AT AR K fTimer:

(TPrescalEven kil 0).

fTimer =13.56MHz/(2*TPreScaler+1);

fTimer =13.56MHz/(2*TPreScaler+2).

BCEN LIS, AR AT ST M AR fTimer:

3-2 TauRcv HE F ST AR o 5 P S PLL PR ) 4
HERBCE Y 00 B, HEHGLI R PLL /2 VR4S 1
1-0 TauSync Brust Jot i = 25078 P PLL F R ) 250
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7.3.11 FeINFC1Reg

€ S Felica [F] 5747 K FE BRSO B3 1) i /MK
K 7-52 FeINFCI1Reg Hbik: 00h HfifH: 00h

7 6 5 4 3 2 1 0
FelSyncLen DataLenMin
Uy R AR riw rhw rhw riw rhw riw riw riw

% 7-53 FeINFC1Reg ik

A GiRe) Bz

7-6 FelSyncLen T SR A IR
wWHE [l CRANEEsD
00 B2 4D
01 00B2 4D
10 0000 B24D
11 000000 B2 4D

5-0 DataLenMin S SISO B B/ FE s DataLenMin*4<$d 0K FE, w0 SRRz $dE
AR AT LU, 0 2
7E 106kbits/s, ModeReg H'[¥) DetectSync >4 0 i Z01% it 234

7.3.12 FeINFC2Reg

7€ X Felica F IS8 G 10 B KK
& 7-54 FeINFC2Reg Hiht: 1Bh HEfI{H: 00h

7 6 5: 0
WaitForSelected ShortTimeSlot DataLenMax
i I AR riw riw riw

22 7-55 FeINFC2Reg frifiid

fr | w9 it
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7 | WaitForSelected WHENLE, AutoColl fir4 REEW T PIMIELL T HEhZ& L.
MRAE 1SO 14443A P SCHEAT A RN LSRR P 5, BRI — M i 2
W5 Felica bRE#EAT A A WA, PRSI — MG R 4
ER—HEAMZAL, MAGEEAT E3EE . W E 2T LU EHLABL
MISEH., LABT s ah@E R 5 8 — 5 o i 5 — ek R AR IlAS
6 ShortTimeSlot JE S 424Kbits/s WANIEERN BN B By 1 TR R
(212kbits/s I BB —2F) , BB A 0 WEFKISER (55 212Kbits/s I 3
KRR
5-0 DataLenMax | J& SCEMCEHR G0 B KK JE : DataLenMax*4>E4R GLK L, A SR H200 30 1%
KRR, B2 mEREN 0, BT LA 256 4 (0
o
1L 106kbits/s, ModeReg H' 1) DetectSync >4 0 i 2% th 2 5k
7.3.13 MifNFCReg
H br sl R0 T 1SO 14443 A/MIFARE/NFC [ AR B
£ 7-56 MifNFCReg Hihk: 1Ch FAifH: 62h
7 6 5 4 3 2 1 0
SensMiller TauMiller MFHalted Txwait
U ] BB riw riw riw riw riw riw riw riw
& 7-57 MifNFCReg frithiR
L (SRe) Thhe
7-5 SensMiller 5E X Miller PR 25 1) R U
4-3 TauMiller SE X Miller BERD &5 1B [ 4
2 MFHalted BEE N LI, 106kbits/s R Si512 #EA HALT 2
1-0 Txwait 58 SUHRWCS R 2 18] 1R dge /DN RN ) : - TXWait bits + 7 bits.
F5e e 1 S ] S 7bits K (Txwait=0) , ¢ 10bits (Txwait=3) , I
i ) A B B /N ) S B TR S5 SR B0, Si512 2 S Aip fie /N i 7 i 1) 45 3R )5 P
LY EREVEIT
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G SR A% A CE 5 /NS ) 45 5 JR 30, Si512 £ e L R 25 1Rl

TxBitPhase ¥ &) [M1HHL N ALZIFF46 K5 HdE

7.3.14 ManualRCVReg

FBh A N AL & .
R ARAERLH AR MU B AR AL E
# 7-58 ManualRCVReg Hilit: 1Dh EALfEH: 00h

6

5 4 3 2 1: 0

0 FastFilt

MF_SO

Delay Parity LargeBWPLL Manual HPCF HPCF

MF_SO Disable

7 A A PR

RFU

riw

riw rlw riw rlw rlw

* 7-59 ManualRCVReg 7R

TR B AR R

FastFilt MF_SO

WEN LI, Miller JER FL B 1) P 098 3 Ak 150 B v P4 =
RS R U EER K55/ T 400ns 1) Miller ikt 4% B A 1.

(106kBd 3#ZE T Miller ik 58 & —f A 3us)

Delay MF_SO

BEEN 1, JER MFOUT & EHI{ES, 1 SAM £ MFIN L/

S5 EELL 1SO 14443A HUSE IR 128/fc, LU 2 1SO 14443A HriSUnt & 4t
AR

HERNY TxSelReg #1111 SigOutSel & 4 1110 B 1111 i, LR A4 RE

i eh

ParityDisable

BB LI, S PR K i A A R g6 o 1 7 A A B SR I 2 1 e

AL RIS o NS B A AR A6 A A o Ak 7

LargeBWPLL

BEEN LIS, AN B =K A S PLL A7 58

ManualHPCF

WENOK, 21 HPCF fIfH, o=t E shE X HPCF
WE R 1K, HPCF G %k

1-0

HPCF

TG PN IS PR AT FEL R DRI % Y B A R (HPCF) -
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00 {E5 ML 2 106kHz
01 {F5 ML 2 212kHz
10 fF5HIAIE R E 424kHz

11 E5 K4 T E 848kHz

7.3.15 TypeBReg

# 7-60 TypeBReg Hillt: 1Eh EAIfE: 00h

7

6 5 4 3 2 1: 0

RxSOFReq

RXEOFReq 0 | EOFSOFWidth | NoTxSOF | NoTXEOF TXEGT

7 A A PR

r'w

rlw RFU riw riw riw riw

#® 7-61 TypeBReg iR

=
Jn

e

RxSOFReq

WEN LI, AEITE SOF MR 15 0 J5, #:f SOF FJE SOF [HAdE
. SOF A&#i5 AN FIFO

RXEOFReq

WE N LI, ANEEIRTE EOF BRI, K JE EOF R BRIt 2 53X ProtocolErr;
1% 0 J5, U EOF FIE EOF HI¥aiii. EOF Rtk 5 AN FIFO

TR B e AL A

EOFSOFWidth

W E N 1 H EOFSOFAdjust 4 0, SOF 1 EOF HY ISO 14443B i o
58 SR B 5

N Hi%E % H EOFSOFAdjust ¥ 0, SOF Al EOF HX 1SO 14443B il HhiE X
{Op =GN

R E N 1 H EOFSOFAdjust vy 1, M4

SOF {i& Fi i) :  SOFlow = (1letu - 8cycles) /fc

SOF =i H~F i [i):  SOFhigh = (2etu + 8cycles) /fc

EOF K H~Fif[i]: EOFlow= (11letu - 8cycles) /fc,

Horhetu Ay 1 ELAFFLERTA], cycle A 1 ANEHEREI, fo AR,

WIERBEE N 0 H EOFSOFAdjust N 1, RAATHNARFTFA 1SO hrdk

NoTxSOF

WEN LI, REEIRA4 SOF
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NoTXEOF

BLEN LI, RSHEE A EOF

1-0

TXEGT

TR (EGT) KoK

00 Obit

01 1bit

10 2bit

11 3bit

7.3.16 SerialSpeedReg

4T UART 2 O R & E
& 7-62 SerialSpeedReg Hitt: 1Fh EA/{H: EBh

7 6 5 4 3 2 1 0
BR_TO BR_T1
U ] BLRR riw riw riw riw riw riw riw riw
% 7-63 SerialSpeedReg 1 ik
7 GiRe) b}
7-5 BR_TO VAL R KT BR_TO, £ 8.3.2
4-0 BR_T1 WAL R KT BR_TO, £ 8.3.2
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74 PAGE2: BB

7.4.1 PageReg

# 7-64 PageReg Huilt: 20n EAIME: 00h

7 6 5 4 3 2 1 0
UsePage | Regbank RegSelect PageSelect
Select Select
U ] BB riw riw riw riw riw riw riw riw

£ 7-65 PageReg I #iid

&ob

fir (ines e

7 | UsePageSelect BE Y 1, PageSelect BN 73 77 ds il A5 A1 Ad. 75 £ s hit AR AL
U 43 530 b ik 5 1 BN P 3 b bk B A7 R E
WEN OIS, ZFf7asthhl5E 4 th B AZ T de e . HuhE S| ISR I 9.1

il
6 | RegbankSelect WHEN L, nILUEE OFh S 7asdd
5-2 RegSelect 0000: 5 A A Eat:
0001: BEE B /A%
1111: 35 P Hafrs
1-0 PageSelect PageSelect [{){li R4 74 UsePageSelect vy 1 I A B L, ML T36 & F7F

MU (E2FAERShhE AS AT ALD

7.4.2/3 CRCResultReg

SR CRC M54 1 2B o R R
FERE CRC 45 MA FEAAASTETIAL Shits 777738200 LR ModeReg 24f
MSBFirst 7, 57 ECRIR 400008, 115 740 P25

63 / 129

Rev 2.16 2023/04/26



TSN mRDRl Si512

# 7-66 CRCResultReg Huhk: 21h  EAIfE: FFh

7 6 5 4 3 2 1 0

CRCResultMSB

U7 1A A PR r r r r r r r r

%2 7-67 CRCResultReg fr#fiiR

fir (7 e

7 | CRCResultMSB | CRCResultReg " 5 715 S PRl . 1N AE StatuslReg H[*) CRCReady & 1 i}
B

# 7-68 CRCResultReg Hbik: 22h  BfIfE: FFh

7 6 5 4 3 2 1 0
CRCResultLSB
7 A A PR r r r r r r r r

2 7-69 CRCResultReg A7k

fir 15 e

7 | CRCResultLSB | CRCResultReg " i &1 3Pl . (X7 StatusiReg H¥] CRCReady 4y 1 i}
ESE

7.4.4 GsNOffReg

RERIR B¢ PR R LR IR AN B TX 1 A0 TX2 BT RN E .
& 770 GsNOffReg Huilt: 23h HAI{E: 88h

7 6 5 4 3 2 1 0
CWGsNOff ModGsNOff
i I AR riw riw riw riw riw riw riw riw
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% 7-71 GsNOffReg frifiik

(A g Life
7-4 CWGsNOff T s, ARSI, € SChE i N ks i 3l
R HE R R IR R AT CWGSNOFF R s fr b 40 1
IXFE R EIRSN KA 2K, 15 WH48 ) GsNOnReg H i) CWGsNOn 18
3-0 ModGsNOff TSR], EA BN, 2 SR N SRS RS, AT LUR TR R
il =%
VR R RN s SR CWGSNOFF 1 fi i b 0N 1
IAER LR IRS) K AR A 2%, 75 UKe {8 GsSNOnReg # ] ModGsNOn &
7.4.5 ModWidthReg
VR ) 5 R B
#+ 7-72 ModWidthReg #hht: 24h HAHMEH: 26h
7 6 5 4 3 2 1 0
ModWidth
U ] BB riw riw riw riw riw riw riw riw
& 7-73 ModWidthReg fr#iiR
L Ginc T
7-0 ModWidth | Si512 ff: 8 E s/ A AR I, & X Miller i (1 ik i 98 2 9 (ModWidth

+1/fc) WIEEL FoRIE A LA Rt B], k& an T

i HPH ] #clocksLOW = (ModWidth modulo 8) + 1

i HLTI E) - #clocksHIGH = 16 - #clocksLOW.

Si512 {4 106kbits/s #2145 3 H A7 8# 1SO 14443A/MIFARE i, ModWidth
FH T e i e ) AR R 301
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7.4.6 TxBitPhaseReg

V%L 106kbits/s i HE LR A .
& 7-74 TxBitPhaseReg Milik: 25h HAE: 87h

7 6: 0
RcvClkChange TxBitPhase
Uy R AR rhw rw
F 7-75 TxBitPhaseReg fIHid
A inc) Thag

7 RcvClkChange

BCEN LI, R & R Bk B AN RF 3

6-0 TxBitPhase FRAER ST BAETT, B4 R S A) (TxWait) 22 b i sl i e 8 3998,
T % 106kbits/s NFCIP-1 #zhill {55k 1SO 14443A/MIFARE FRLHEL
RS BRI AL R
7.4.7 RFCfgReg

FRUSCHLIEG 2 AN SRR A I 8 () R B L
& 7-716 RFCfgReg Hhlk: 26h HfifH: 48h

7 6: 3 2 1 0
RFLevel Amp RxGain RFLevel
i I AR riw riw riw riw riw
# 7-77 RFCfgReg fr#iiR
A 5 Tk

7 RFLevel Amp

BEE Y 1 IS SO K 5% RO TOK &%

6-3 RxGain

ST SR A T 25 [ 7

Ay

000

001

3

1

T\

S

B

18dB

23dB
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010 18dB
011 23dB
100 33dB
101 38dB
110 43dB
111 48dB
2-0 RFLevel SE SURIZRIN S 1 R BUE, V£ L5 10 5
7.4.8 GsNOnReg

REIRBNAT T IS REGIRANE I TX1 A TX2 fY T REE .

£ 7-78 GsNOnReg Hhubt: 27h EfIfE: 88h

7 6 5 4 3 2 1 0
CWGSsNOnN ModGsNOn
U el BLRR riw riw riw riw riw riw riw riw
% 7-79 GsNOnReg f7#iiR
L (SRe) Thhe
7-4 CWGsNOn FEASIN, ESCRLH N SRS SE: AT DUH T L Thas, A
R AR S
R RER T RERINEUN ;B LU CWGSNON R s AL 40N 1;
IAERLCIRSNFTF A 3%, B NKsfFH GsNOffReg H ) CWGsNOSf &
3-0 ModGsNOn | FEA IS, & SR 1 N JRBD IR SE, AT B R ] R4
R RER RN B AN CWGSNON s AL 40 1
IAERLZIRENFTFFI A R 75 WIAAE ] GsNOffReg 1115 ModGsNOFf i
7.4.9 CWGsPReg

RN P IKEhH S RECEE
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#* 7-80 CWGsPReg Huilit: 28h BAIE: 20h

7 6 5 4 3 2 1 0
0 0 CWGsP
Uy R AR RFU RFU rhw riw rhw riw riw riw
* 7-81 CWGsPReg f1f#iiR
fir ) ke
7-6 TR B s R AL
5-0 CWGsP FEANIN, 2 SR ) P ORE ) f 8, 7T AR TRt Th 8, AT
PRI AR 5
TEE: R AR S FINRAT: KT CWGSP #2452 85 (7 A 2 1
7.4.10 ModGsPReg

A P ORAI T R EOE .

% 7-82 ModGsPReg Hhit: 29h EAfIfE: 20h

7 6 5 4 3 2 1 0
0 0 ModGsP
Y B RFU RFU riw riw riw riw riw riw
# 7-83 ModGsPReg {7 iR
L Ginc e
7-6 PRE R RAE
5-0 ModGsP FEG R, 2SR P IRBN A, T DU TR R R 2

TEE: -G AR AR HAEHEC T CWGSP #4572 7 (252 % 1

JE B 4742 Forcel00ASK %1, ModGsP A9/ 4%
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7.4.11/12 TModeReg, TPrescalerReg

SERARIE
TE R T s B 73 FEAFAEE P2 8bits 27 A7 a8 o
% 7-84 TModeReg Hilk: 2Ah HAILfEH: 00h

7 6 5 4 3:0
TAuto TGated TAutoRestart TPrescaler_Hi
Uy R AR riw rhw rhw riw riw

% 7-85 TModeReg AR

e

=
Jn

7 TAuto WHEN 1R, EAEMBAE BRI e 8 5 B 38 A e i 88 e
InitialRFON >4 1 H. RF 4T 715 B 38 58 I 4%

W% RxModeReg 1) RxMultiple 4 0, 7£ MIFARE #l 1SO 14443B
106kbits/s X T E I S E S 5 M EURRfE 1L (1 MERGRAL, 4 N EERAD - 3
fEERERT E N 2R LS 4 AR R LR

WA RxMultiple 2y 1, e 2822 A ahiF 1k, FHE@id & A7 ControlReg H
) TStopNow fi7 e 2% 11 g I 2% o

TAuto ¥ B4 0 I FoR € I #8325 PR 20K

6-5 TGated P S I 2 TAELE 13

ERAEIEEAT, 22 T/EN TRunning=1; TGated A0 1555

WHE Eiiipa
00 TR
01 MFIN 1 154055
10 AUXT AR5 5

11 A3 EITHE(E S

4 | TAutoRestart WEN LI, ZHEE3IEH M TReloadValue 7] T if-4%;
WENOK, ERFEEE N8, ZL#mE 0 n, =4 gr Rl TimerlRg =1

3-0 TPrescaler_Hi TPrescaler {175 4 i

iR DemodReg 1] TPrescalEven £y 0, fTimer #%18 K20t
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fTimer = 13.56MHz/(2*TPreScaler + 1)

M TPreScaler = [TPrescaler_Hi:TPrescaler_Lo], /<521 12bits TPrescaler

{fi; TPrescalEven BRi\ 5 0, 4 TPrescalEven & & 4 1 It} :

fTimer = 13.56MHz/(2*TPreScaler + 2)

% 7-86 TPrescalerReg Hibk: 2Bh  HAEH: 00h

7 6 5 4 3 2 1 0

TPrescaler_Lo

7 A A PR riw riw riw riw riw riw riw riw

% 7-87 TPrescalerReg [ #iid

fir (ines e

7-0 TPrescaler_Lo TPrescaler {1 8 iz

#1 5 DemodReg 1) TPrescalEven £z 0, fTimer #8204

fTimer = 13.56MHz/(2*TPreScaler + 1)

Hrf TPreScaler = [TPrescaler_Hi:TPrescaler_Lo], F7=52% 1 12bits TPrescaler

{i; TPrescalEven ERi\ N 0, 24 TPrescalEven & B N 1 i

fTimer = 13.56MHz/(2*TPreScaler + 2)

7.4.13/14 TReloadReg

16bits & I 2% 5 A
R E R A AE P H 8bits P78 4.
& 7-88 TReloadReg (FfL)  Hbiik: 2Ch KALfEH: 00h

7 6 5 4 3 2 1 0

TReloadVal_Hi

i I AR riw riw riw riw riw riw riw riw

2 7-89 TReloadReg f7ifiid

2 i) Bl
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7-0 TReloadVal_Hi | TReloadReg [¥Ii 8 7 & &l & i 2% , 52 I #% 23 # \ TReloadVal 18 ; TReloadVal

HECEE, 8 e N R AR

#* 790 TReloadReg (&A1) Huik: 2Dh  BAI{H: 00h
7 6 5 4 3 2 1 0
TReloadVal_Lo
U ] BB riw riw riw riw riw riw riw riw
#+ 791 TReloadReg HLifiidR
L 5 ThRe

7-0 TReloadVal_Hi | TReloadReg 11 8 £z

JAENE RS, ER S 2 TReloadVal 1f; TReloadVal Hi4% 5, £ F—
W B E I St A %%

7.4.15/16 TCounterValReg

FE I A5 R 4 T AE -

FERTHBUE 7 AR E PR 2H 8bits B AFA8 1
# 7-92 TCounterValReg (FifL) Hikk: 2Eh  BAME: xxh, xxxxxxxxb

7 6 5 4 3 2 1 0
TentVal_Hi
P T AR r r r r r r r r
2 7-93 TCounterValReg {7 §#iid
i Gine) ik
7-0 TentVal_Hi SERT BRI ATE TentVal (175 8 £

% 7-94 TCounterValReg (fkAz)  Hhiht: 2Fh BEfH: xxh, xxxxxxxxb
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7 6 5 4 3 2 1 0
TentVal_Lo
Py A AR r r r r r r r r
F 7-95 TCounterValReg f7{#iiR
A inc] DR
7-0 TentVal_Lo SE BT 28 1 4 ATE Tentval F1K 8 47

7.5 PAGE3: i

7.5.1 PageReg

# 796 PageReg Huiht: 30h EAME: 00h

7 6 5 4 3 2 1 0
UsePage | Regbank RegSelect PageSelect
Select Select
U R AR rw riw rw rw riw riw riw riw
% 797 PageReg frihid
fir (iR=) TheE
7 | UsePageSelect BLE N 1, PageSelect [IELHAL AT /7 asitilik AS A1 A4 27 A7 as it i)

ARAE JU) 43 53] e bk 5] DR PR S Rt B A e 5
BEE N O I, 237 g ik 78 4 iy A S IO P o s o vtk ST RN A iadk L

9.1

RegbankSelect

WEN LN, WLLEEE OFh AFf743 4

5-2

RegSelect

0000: 5 A HFF4;

0001: 5 B A&7
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1111: 55 P HH A4

1-0 PageSelect PageSelect [1){5 {4 E UsePageSelect Ay 1 Bf A5, Bhit 48 & % 47
I (HPFF A7 Al AS F1 A
7.5.2 TestSell Reg
I8 IE SR E .
K 7-98 TestSellReg Hilt: 31h FAME: 00h
7 6 5 4 3 2 1 0
SAMClockSel SAMCIKD1 TstBusBitSel
U ] BLRR RFU RFU riw riw riw riw riw riw
R 799 TestSellReg frffiiR
fir 5 ik
7-6 TR B e At
5-4 | SAMClockSel 5E X 13.56MHz SAM I
WE ik
00 GND, SAM Fi bl
01 K H N R
10 PIH8 UART b
11 KH RF
3 SAMCIKD1 WEN LI, SAM I ELE] DL . (XA 8bits JF4TH: (I 2L
2-0 | TstBusBitSel MR 2k % #% TestBus £7, LAMEIES] MFOUT
7.5.3 TestSel2Reg

I8 IE S & LA PRBS #5H].

2 7-100 TestSel2Reg Hilk: 32h HA/EH: 00h

6

5

4

3

2
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TstBus PRBS9 PRBS15 TstBusSel
Flip
Uy R AR riw riw riw riw rhw rhw riw riw
£ 7-101 TestSel2Reg hritiid
AL i Thee
7 TstBusFlip BB LI, I 2 et I 0 S 3 47 550
D4, D3, D2, D6, D5, DO, D1
6 PRBS9 A 1TU-TO150 K s A1 4 PRBS9 541
TER T 5 R S B AR D ) 2 AF AR H B4 I PRBSO B ORBCE s i send
fir 43R 248 T8 U e 5 ) R
5 PRBS15 4% ITU-TO150 3K Ja 3h Fl{# A& PRBS15 J7 5]
TR 5 R S RO A O ¥ 2 A7 A 2 4 HE PRBS15 A OKAC  : i send
v 4K B4 5 B A i R S
4-0 TstBusSel eI i 25
7.5.4 TestPinEnReg

{8 8bits FFAT L L& (1) i HE DK 5
% 7-102 TestPinEnReg 3Miik: 33h EA7{H: 80h

7 6 5 4 3 2 1 0
RS232 TestPinEn
LineEn
U A A PR riw riw riw riw riw riw riw riw
% 7-103 TestPinEnReg fLi#iA
A 755 T
7 RS232LineEn WEA O, FHFAT UART 1) MX 1 DTRQ £
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6-0

TestPinEn

{416 8bits AT 4z I ¥ [T H DK 3N

Biltn: %5 0 BN 1 Xonflife DO, 5 5 B A 1 £on{fife D5;

ERAEM A BT EON AR, WRMEH SPI &0, s A BT UART
#2111 H RS232LineEn=1, | X & D0-D4

7.5.5 TestPinValueReg

2 7bits FEATHE CRAE VO R, 5 SO FHE
# 7-104 TestPinValueReg Hihk: 34h EAifH: 00h
7 6 5 4 3 2 1 0
UselO TestPinValue
U ] BLRR riw riw riw riw riw riw riw riw
F 7-105 TestPinValueReg frHid
fir #5 ik
7 UselO BCEN LI, EMEARATROREL T, (£RE 7bits 473 FH 1/0 Thag,
Ho N1 B AT N TestPinEnReg 7111 TestPinEn & 3, % i 48 B TestPinVal
7E X
EEAUR SAMCIKDL %y 1, W D1 AR 1/0 HfEH]
6-0 | TestPinValue SE X 7bits FEATHE AR 1O WA &AM A7 065 TestPinEnReg
] TestPinEn SRffifE
HEREWE UselO ¥ 1, i TestPinValue 7351 /& il D6-DO ) SZFrE;
R UselO 5 0, MIisz[H] TestPinValueReg &

7.5.6 TestBusReg

P IS R 2R IR
£ 7-106 TestBusReg Hbibk: 35h KA/MEH: xxh, xxxxxxxxh

7

6 5 4 3 2 1 0

TestBus
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Ui A PR r r r r r r r r
#+ 7-107 TestBusReg fIf#iiR
i 5 Thie
7-0 TestBus BRI LIRS, M2 B TestSel2Reg 1 4%
7.5.7 AutoTestReg

7 B R B .
% 7-108 AutoTestReg Huik: 36h EAI{H: 40h

7 6 5 4 3 2 1 0
0 AmpRcv | EOFSOF - SelfTest
Adjust
P T AR RFT riw RFU RFU riw riw riw riw
% 7-109 AutoTestReg iR
7 GiRe) ke
7 PRE T i
6 AmpRcv WEN LW, BN S S A E AR R AR 2R MY, b st mT LA i
106kbits/s A5 ) TAEIE &
EE B TE S AR AL, RxThreshholdReg ' MinLevel Al CollLevel
(RS0 1102 AR R A 11
5 | EOFSOFAdjust WIR B E N 0 H EOFSOFWidth vy 1, SOF F1 EOF HX 1SO 14443B #p

SE X ERR A 5

B E N 0 H EOFSOFWiIdth Jy 0, SOF 1 EOF HX 1SO 14443B Hii #
SE IR 5

R E N 1 H EOFSOFWidth A 1, A :

SOF {ik HE~F i [i): SOFlow = (1letu - 8cycles) /fc

SOF & i it [a]: SOFhigh = (2etu + 8cycles) /fc

EOF & HL P [H]: EOFlow = (1letu - 8cycles) /fc,
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4 - TR B e R At

3-0 SelfTest {FRESFE IR . EIAT L CommandReg 5 SelfTest #r4kKIFE, EidE
1001 ffife; VERIEBIA TIER X Ti#E S 0000 251k 5

7.5.8 VersionReg
k.
£ 7-110 VersionReg 3itk: 37h EAIMEH: xxh, xxxxxxxxb
7 6 5 4 3 2 1 0
Version
U7 A AR r r r r r r r r

# 7-111 VersionReg f ik

fir (iRe? B
7-0 Version 82h
7.5.9 AnalogTestReg

AUXI1 Fl AUX2 & B
& 7-112  AnalogTestReg Hitk: 38h HEAi{H: 00h

7 6 5 4 3 2 1 0
AnalogSelAux1 AnalogSelAux2
7 1A A PR riw riw riw riw riw riw riw riw

% 7-113  AnalogTestReg f iR

i 755 Tk
7-4 AnalogSelAux1 ¥t AUX & B
3-0 AnalogSelAux2 wE iR
0000 =&
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0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

TestDAC1 (AUXL) H%ith, TestDAC2 (AUX2) %t
IERAA IR, AUX FEZE A 1kQ 119 17
Testsignal Corrl

IERAE IR, AUX FEZEEHT 1kQ 79 F 12 2 B
Testsignal Corr2

IERAE IR, AUX FEZEEHT 1kQ 19 F 12 2 B
Testsignal MinLevel

IERAZ IR, AUX FEZE A 1kQ 119 7
ADC | j@iE

AR R, AUX JEZE/T 1kQ 79 T 47
ADC Q iii

AR R, AUX JEZE/T 1kQ 79 T 47
ADC I, Qilil&&

IERAA IR, AUX FEZE G 1kQ 119 T2
P

AR R, AUX JEZE/T 1kQ 79 T 47
SAM i fh (13.56MHz)

i HL S

fiRH T

TxActive

106Kkbits/s I : ELGAr . BEEA. 2HEREAI. CRC B A&,

212/424Kbits/s I} AT SAS. [R5 . BdE A CRC N &

I}

RxActive

106kbits/s 5] : Hdfa hr A REL IR A7 . CRC I Ay iy s 212/424kbits/s
Kyl Al CRC I A

RIE 4 Al

106kbits/s I : A HE; 212/424Kbits/s . R 5605 )5 2045

745, . CRC A

1 TestSel1Reg () TstBusBitSel £ 5& SCIIi A 4%

Rev 2.16 2023/04/26
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7.5.10 TestDAC1Reg

TestDACT FIIE
#+ 126 TestDAC1Reg Huht: 39h HEAifH: xxh, 00xxxxxxb

7 6 5 4 3 2 1 0
0 0 TestDAC1
T 1A A PR RFT RFU riw riw riw riw riw riw

£ 127 TestDACIReg fritiid

oL inc) Tk
7 - PREE T il it
6 - TRE ke kA
5-0 TestDAC1 E X TestDACL HIIMNR{E . 3B AnalogTestReg H1(#) AnalogSelAux1 %
#0001, WI{f DACL fr%i i #e 31 AUX1

7.5.11 TestDAC2Reg

TestDAC2 fJIAAE -
£ 7-114 TestDAC2Reg Hiht: 3Ah BEAIfE: xxh, 00xxxxxxb

7 6 5 4 3 2 1 0
0 0 TestDAC?2
i AR RFU RFU riw riw riw riw riw riw

% 7-115 TestDAC2Reg friiiR

i 5 Dhie
7-6 - DR B K R AL
5-0 TestDAC2 5E X TestDAC2 [l {H . B AnalogTestReg 1) AnalogSelAux2 i
90001, AfE DAC2 fiki A5 #: 5] AUX2

79 1 129
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Si512

7.5.12 TestADCReg

ADC TR Q I /) SLBrA

#+ 7-116 TestADCReg Hbult: 3Bh EAIfEH: xxh, xxxxxxxxb
7 6 5 4 3 2 1 0
ADC_| ADC_Q
Ui AR r r r r r r r r
% 7-117 TestADCReg fr iR
fir ik i
7-4 ADC_| ADC | 3 ) 2 bR E
3-0 ADC_Q ADC Q I 19 bl
7.5.13 RFTReg
# 7-118 RFTReg Hbiik: 3Ch FAifH: FFh
7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
7 A A PR RFT RFT RFT RFT RFT RFT RFT RFT
% 7-119 RFTReg AR
iz iRt DiRe
7-0 LREE T 72 ik
# 7-120 RFTReg Huilt: 3D EAEH: 00h
7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0
80 / 129
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i [ AR RFT RFT RFT RFT RFT RFT RFT RFT
% 7-121 RFTReg hrifik
fr 5 ke
7-0 LREEFF 7 A
# 7-122 RFTReg Hilt: 3Eh SAfH: 03h
7 6 5 4 3 2 1 0
0 0 0 0 0 0 1 1
i [ALRR RFT RFT RFT RFT RFT RFT RFT RFT
% 7-123 RFTReg fffiiR
A 55 e
7 MiIfare BHLE ™ 4 245 7%
1: kM
0: H/Ja
6:0 RFT
7.5.14 PollLPReg
FIE E 3 — DK ACD A IIFE
& 7-124 PollLPReg Huilit: 3Fh EAI{H: 03h
7 6 5 4 3 2 1 0
0 0 0 PolILPEN 0 0 1 1
i I AR RFT RFT RFT riw RFT RFT RFT RFT
2 7-125 PollLPReg {7 3R
fr o) BYIT
7:5 RFT

Rev 2.16 2023/04/26
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CSM HeshEle
c 7 RSP

Si512

PolILPEnN

BLE N 1 AT BLk— D Bk ACD LK T #E

3:2

RFT

VMID T3
1: %M
0: HJg

RFT

Rev 2.16 2023/04/26
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TSN mRPR Si512

8.3 FHEO

8.1 WIEHAFHE O B ZHHE A

Si512 SCHF AT ELREAHE IR & M i) 2422 1 2820, 401 SPL, 12C F1H3 1T UART,

e FH BRI, Si512 847 H & 14 O3 A s S mT EALREE OR8]

NAERRP R 114G ] G (R BHE RS, Si512 AT DL I 4G 0 Ik S 45 D 1 328 e - N T
SRR EAE O RAL, RRAIH T AR EERCE
£ 8-1 AEEDREFA

51 EmEY|

UART B N) SPI (i) 12C Ci NIt
SDA RX NSS SDA
12C 0 0 1
EA 0 1 EA
D7 X MISO ScL
D6 MX MOSI ADR_0
D5 DTRQ SCK ADR_1
D4 - - ADR_2
D3 - - ADR_3
D2 - - ADR_4
D1 - - ADR_5
8.2 SPI

Si512 RFHATANERE D (37 SPD SRk B 5 ENLAEEESE, Bz
B AT 10Mbits/so 245 EHLEMER, SiS12 fENMHL, M ENAbEEZ w517 85 15

55 HLAZ B A LA A S I e .

%@Sﬂ%%mﬂﬁﬁufsmzﬂMhﬁ%zﬁi AR AT, O
FIALFE 5 SPI ARUEAR[A]
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Si512

SCK

— ¥ SCK

MOSL _ yfmosI
MISO
& lwso

NSS

——PINSS

S1512

& 8.1 SPI¥EMO

Si512 f£ SPI i EH/EMAHL, SPI W55 SCK B EM 74, HdEEd
MOSI £ \ EHAE R RI ML, JEiE MISO 26 M MAAE R =ML, EE FAEHE
PEF I AR R E A S, HBEAENR B E TR 5 B fa e, £ NBEIR A LA

8.2.1 SPI %R

HI SPT S84 5 B U0 N R Ay, JER R e RE R miL. s —4 7

58 ST AR
& 82 MOSI f MISO FH)ffF
“4 FHO0 FH1 ¥ 2 Fn oo
n+1
MOSI Mk 0 Mk 1 itk 2 Hidik n 00
MISO X* w0 Hidl 1 K n-1 A n

M X={FE1H: 155 MSB.

8.2.2 SPI E¥iE

FHI SPI [ Si512 5 %#fs it 20 N R M 719y, Hrpsf— e 30T R

AL
#* 8-3 MOSI fl MISO FH)RF
B4 FH0 T T2 FWHn | FWnl
MOSI Mtk 0 il 0 i 1 Hdl n-1 i n
MISO X* X* X* X* X*
Ve X=1FEfH; 5155 MSB.
84 / 129
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8.2.3 SPI it F35

Hohb 735 7 B R W R R
+ 8-4 HuhEFHT 0 FAFESE; MOSI

7 (MSB) 6: 1 0 (LSB)

1=i%/0=5 Hh ik 0
BN EALE T PR, WS M Si512 S N & AL
A RN SiS12 BHEIENHE AN 0. 6-1 figh Histhhlt, AR IEE N 0.

8.3 UART

8.3.1 5EHHYERE

S1512

RX

DTRQ

DTRQ

8.2 UART #01
VL DTRQ FIMX 155 1] Uit /& TestPinEnReg 7777 #5#9 RS232LineEn 1/ FLF ik

8.3.2 AlERYIEMIRE

Si512 W#B UART # 15 RS232 H474% H AR, BRI LM 2 & 8.6kBd,
HH 315 SeriaSpeedReg a7 17 1 LAXUAR A& st %8, Horb BR_TO[2:0]F1 BR_T1[4:0]
H#REREAR, WTHERPIR:
# 8-5 BR_TO0 1 BR T1&KE

BR_Tn Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7

BR_TO 1 1 2 4 8 16 32 64

BR_T1 1-32 33-64 33-64 33-64 33-64 33-64 33-64 33-64
85 / 129
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Si512

. AR R R A R A AP A I E I T R

% 8-6 T UART (&4

fEHH R (kBd)

SeriaSpeedReg 27 77 24{H

HANEHL (%) *

IR R TN R
7.2 250 FAh -0.25
8.6 235 EBh 0.32
14.4 218 DAh -0.25
19.2 203 CBh 0.32
38.4 171 ABh 0.32
57.6 154 9Ah -0.25
1152 122 7Ah -0.25
128 116 74h -0.06
230.4 90 5Ah -0.25
460.8 58 3Ah -0.25
921.6 28 1Ch 1.45
1228.8 21 15h 0.32

TE* e L ERIE SR IRZEL DT 1.5%
R P AT e AL T AR AR A0 T A TS

BR_T0[2:0]=0 -

BR_TO0[2:0]>0 K-

Rev 2.16 2023/04/26

transforspeed =

transforspeed =

27.12x10°
(BR_T0+1)

27.12x10°

(BR_T1+33)

2(BR_T0-1)
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8.3.3 UART mif&=

# 87 UART M
Bit Kz it
altig 1bit 0
G/ VA 8bits Hdhs
(EaIR 1hit 1

JEE: X THAERHUF T, BN ERR NN, RIEH I W T T
WEREAE A UART 22 LR, S N RIT . AR — 708
SR AR S b
* 8-8 BPIRFIINF

Gl =30 22
RX Mk
X 4w 0
—< Address
RX _
ISATAO | ALIA2 IA3 1 A41 A5|X* RIWISO| ____________ R —
I
Data >—
TX
|SA| DO||D11D2 | D31D4|D51D6| D71SO|
MX | L
DIRQ—/————————————————————————————— === =-=-==----- -~
X*: fREH

K 8.3 UART E¥dEm 7 E
IR EAT A UART #2117 Si512 58dE, WIFRZEMAEH TR HRIE
FRY 28— A1 5 ST FASE 20 S bk
£ 89 EHEFHINF

1R

RX Hodik 0

87 /1 129
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TX - Hitik 0
Address Data
RX
1SA|A0 AL A2 A3|A4 A5 X* RMW|SO| I SAI DOI D11 D2 D31 D41 D51D6 | D71 SO|
Address
X

ISAIAO AL A21 A31 A4I A5 X* RIWSO!

MX

DTRQ

& 8.4 UART SRR FE

VERE: GIBIRX M F T, L E 5
iy kb =715 75 2 2 T T
H 2 — N T R m A E T R, RN Sis12 wedidl, Wi s
WAN 1 ZA) Si512 5EE, WAk 0. HENNIRE R RMH, 5-0 (&
ik
K 8-10  HhLFT 0 FHE4E; MOSI

7 (MSB) 6 5:1 0 (LSB)

1=1£/0=5 Pred Mk

8.4 12C

PC R4 —MKRIIFRE. RSB T B&E8 0, HLUiffEa PC-bus
interface specification, rev. 2.1, January 2000 # 7€ . 1%$% 1 R 58 TAELE Slave Rz,
RISE BB Si512 A=A b, WANBEAT U5 [ fh .
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\Cfnj =L i S Sis12

NeE A NSk A G SI512
l SDA
D EEhHIER scL
l2C
il B 2k EA
ADR_[5:0]

Bl 8.5 I2C M&k#EO

Si512 A DME AR R R, PRuig s =0 my s =0T 1 ML O B8 AL R
SF ity o

SDA 245z FL LR BRIy rL FFL P T R PR 00 ) B4 45 o 75 o s AL H i, SDA
5 SCL £ T, Sis12 A =& B H Telgk 5 e, R
IC a2k ERBE 5 R mik 100kBd;  PUg A R iA 400kBd; gk~
ik 3.4Mbits/s .

WREFE 1PC B2k 10, SCL F1 SDA 2k ERIERIFNHIFF & PC a2k O
.

8.4.1 BUEBXM

SDA £k _E [ HlE AL Bl oy i N 7 ZLORFFAGE s I SCL LI 845 5 0K,
HAa g ERIREA REUE

| | |
| I I
N 1 l _— - -
sbA _ /1 XL N\
! LA
! e
sec. I\ \
|

8.6 IXC REHirftH

8.4.2 EIaFNIBIEFH

NEBL PC 28 B, A71E LT START (S) 5 STOP (P) %44
FBUREMY START: 24 SCL N, SDA 28 b 2Bz .
A% 1E 444 STOP: 24 SCL &, SDA £ b LA m rmkas .
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EUEFUF IR PC N4, PRARRIGFA G N A N T B RES;
15 I 2R A R JE AL B 2 RS

WERAERIG AT G, FAEREERGFM (SO MmaARF IR, WS 24N
AbFENORAS . UG (S) MESEHELE (Sr) &FMThRe e &ME, KI5
S &R,

soa” [\ [\ /T
scL s\ VR / =

G A AF {51k 2%

B 8.7 I IEFMF

8.4.3 FHKERX

BT JE T BN, A TN e LA RT, R AR IRE
PaAehm =, ARk R BRI EL A2 i 20 e 2 5 R ARG 5

8.4.4 %

A B TS ARG = EE s NN (Acknowledge) 5 REAHIGH]
I B kb B AU A AERCE A, BRI AT (EHLEAIL KB SDA
2 G ), YOS R SDA ZRAEHAE R Z Bl bk o i, SDA fRFFAEAIR
P

EMURT BB 7 AR A5 1R SR AR R 28 AT ] DA ™ A B R R R 2 AR RO
JA U A o

TN B AR 5 A AN AR B R T R ML s i B4 4
MRS S B TR £, AT SEHLRT BA 245 1R 26 A B R A 2 1

-——
|

KB

|
s |\ / X X X /
| T oo
| A A
! : -
| >\—/
! H WAL
|
|
|
|

gL
By i

HHLSCL 4__*\_sz\\_/F;\L_____J/EW\_J[;\L_
s t

L_ 72 R B
Rl S B 4
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& 8.8 I12C BLBREAL

[

[

I

|

A\

| -

| MSB MBLRE £ 5 s

. 5 Lo

Do WL b L

P S AR5 Lo
soL—! Hﬁllw%%ﬁew L

AR\ AVANE W AVAV Y AVAVS VAN ma

|

1 ACK ACK Ea

1Sr) P

B f#1k
RN T A%

89 I2C B&BHEEHrARE

8.4.57 (it

PC FHbdfEd, A2 a BOEE — > AR O B — S ALt

ITIB1E
PC B A Z A IR, FREREN, &itEFmEANS 515E
Huhbr= A R,

PPC a2t e 5 EA & I & A % . fER 0 NRSTPD & JHIEk F & A7
JG, HOLZET BEA BRI PC SLMHbE. W1 BEA NERHESE, SR
LR e = 4 2B E A 0101b, MALHHEAGI 4 3 {7 (ADR_0, ADR_1, ADR 2)
AT CAE R P S DA S oA PC MR RS, R EA NEHcE,
ADR_0-ADR_5 584 HHAMBE ISk k€, 1M ADR_6 MHZ& W E A 0.

Wi%ﬁlﬂ*ﬁﬁ?ﬁwﬂﬁiﬁﬁﬁ%ﬁf BRI 26 JE SLZ Bl e, A% R G B

FE =R AR @ AMNTEL, PC Atk M3 v] LRSS
H o

MSB LSB

bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 RIW

ML

& 8.10 RIRHRMAFIHE AT
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8.4.6 FEEEA0)

UL PC B2k, MENS SisS12 MEFRIhRE T Ares, 758 a0 Fiias =X
T S — N R R WA e G 1PC BRI
-8 AN RN AR A A bl s HUE R o N EEE .
FE—ANEHEWR, Fra SR B S N E Ak, S FIFO [ HRGHE
Vil B/ ShREM (R/W D RiE 0.

8.4.7 HERZITIHI9)

B Si512 AN I IRFIR DI RE B A7 88, BN AUEE I T PR
BT B R B R B AT AR
-EH T 58— AN R e B e GBAR 1PC B 2R
HH R 38 AN R R AT AR AR b, AN IR
B/ BhREMR 0.
ERB VI EA TG . EHLKIE Si512 Mk, N R Sis12
W R IR B B A7 AR I N 25 o — Wi b BTG 25088 71 AR A — AN FF A s b e, DA
UESEIL FIFO O RGE U [0 5% 25 7 35 1 A
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5 A

12C a2k 0 JOINERZ 174} . Kt
<E>_’ %Mmm[A7:Aol>@®_’ AN ATV A or—> [7;o1><’>

B

12C 1 2% 0 JOINER& 1785
@ U\*}Li@.hﬁ[A?:AO]W@ﬂ 0 0 Hihk[AS:AO] ><’°>@

U R ST [ ) 25 A g M HEAR[R], AT 3%

[o:n]

12C a2k 1 ; _i&%ﬁ
L@ MMMHA7:A0]><F>® _‘![‘""’_’\\ 701, A
S

o A '<:>

EH R S RIAKME A ATUR

P fribsfr W SN
A RS R A

MHLE %

OO

A 811 HFHHEBESEUA

8.4.8 EiEMER

EE L (HS mode) T, % 7] LLLLEIE 3.4Mbits/s [ E #3175 B
WAL, [RIE S i XA TR A R B R A ER,  [A] T 3 2 Pl bR v AR =
(F/S mode)

8.4.9 EIiRIEH

NSEPLEIE 3.4Mbits/s BRI R, XF PC 2k TAEMH 4~ oot
EEAR R SDA A1 SCL M N B A BRIFIHIDIEE, M T Scmitt
fili &A%, IS F/S B LA AS [R] I 7] 5 2L
EEAR T A SDA R SCL i th 22t X HA T FRVE AL 1 5 D R,
35 F/S R LA AR T B [a]
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8.4.10 EEREN TR BITHIEAHER

R H AT B AR T R PC R R AR AR SR
(1) &IEFM (D
(2) 8-bits FHLALHE (00001xxxb, xxx AIFEAE)

(3) NMEHEMHUZ CA)

1 E A I AR T, AR H G A 2% 5 15/ S bR i Y 7-bit AALHLIE
SR JE M ) Sis12 Al BIR B AL (A)

NAEGRGEXME, BRI mE BT 5, RAEE e A
1 e] F/S B o SHFEAR ENLAARID T4, FAUAT DLdnk B & 4G 4 A RiE R K
B 11 v AR AL i

sttt e HSHt ple—Fisiiz—
HEEEREETE L s | 7]
I— (NFH+A)
le— s t—
Srl MU

A 8.12 12C BER HS B il #

8fi 3 HLA% 0000 1xxx

2

SDA®; _\ \ )( )( / i
scLi \_ﬂ\_/_-z—-s“\ e\ [\ [ s\ (9\: r

1

F/SHi{
//
SDAF \
SCL&
R A 1k A
7] 4 F /A
th tes ISR 5T 0 A0,
CREZR) M4k 2Rt
/ =ML HE L
WA U
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B 8.13 I12C H£k HS BRI

8.4.11 F/S # 5 HS #= |8 pbEE#

ARG SE, Si512 Ab-F st (PR PR ) N 3R A e, oK
B EFRAVE F/S #30) o ERERLR Si512 AT LIRS 00001xxxx A”F 51 -4 4 #4
F R 150 B I PRI AGE e e 38 e s 2L
Si512 KHAT Tk A
1. ¥ SDA FIl SCL iy N JIE I A5 e [ 5 00 i) 1) B2 SR 152 B D v BB 2
2. % SDA i th KRR A o
WA Status2Reg 1) 12CForceHS L E AN 1, AL HAN 12C B2 &1E
BIGOLT, REME R KR EE SN, e LR HRENAY, X
AT N ARAE DL IIE 52 X, AE 2k BV R A W i A Re (i A . 1t
Ab, HT BRI, Bk 0 e e IR

8.4.12 F/S R\ T BY Sis12
Si512 524 FIf% F/S #R M 12C M4 2% . FECE AWK S EHACH,
WA SARFRAE F/S A0 DL F/S A 2 I 3 R k47 B AL 5

9.8 (UFHITHEND

Si512 SCREPIAIANRIK 8 A2 AT#H 1, 73754 Intel A1 Motorola #523.

9.1 ZFHENITHIFEEOBE
Si512 RS Z M h g i D iER:, FRAIE T Sis12 LR TR
F9-1 EORA
FE e ANE it B Syt BPE R S AN BIERL
[EREE YA gl NRD, NWR, NCS NRD, NWR, NCS, ALE
Gl Intel) Hu btk AO...A3[..A5%] ADO...AD7
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(gf-_n; RICDR Sis12

iR DO..D7 ADO...AD7
BEEH 2l R/NW, NDS, NCS R/NW, NDS, NCS, AS
(ifezx Motorola) Hi ik AO...A3[..A5*] ADO...AD7
B DO...D7 ADO...AD7
- [ ] —_—
9.2 IEE 9T
SI512 Si512
. BB BTSN Hh
JES AL | b il R —» NCS
— wmm [ G
it » At HEEAAO. ASIASY] N
[GHT o] Ass | A0...A3[AS"]
fIEHT: ol A3 ‘
BT ol a2 Hd . 2:DO0...D7 > 0007
i » AL
%EEEF P =n SIZ
ML BEADD ADT | L > ALE
/| p0..D7 (not read) _
HbhH B (ALE) ALE . » NRD
» NRD (not write) » NWR
» NWR

Y AT B2

9.1 ZrirEEREG NS S ER
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TSN Rl

Si512

9.3 ZEEH

S1512
S bk Hh b
NCS
— R
I H »| A5+
fI P | Asr
fE HiF » A3
i P A2
— > AL
i i » A0
S it it/ HAHADO. . AD7
> DO...D7
b4k i (Address strobe ALE
— NDS(notdatastrobe) 3 NRD
» NWR

T O T MR R

Rev 2.16 2023/04/26

Hohb i 2 Hhhl
:::>%@%

-

HihEE 2RA0. . AS[AS*]

A4

H s £:D0...D7

NDS

RD/NWR

9.2 HHRER5ENEHRERE
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NCS

AO...A3[A5*]

DO...D7

ALE
NRD

NWR
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10 23 O SEREMI UART

10.1 #hA

S AE Rl UART SCHF Ak 848kBd [ R 54N ENLTEE, H
DA A2 Bl 150 110 ot R 22 AR B ) R SR o R R ) R R GE A B 1 MIFIN 57 i A
MFOUT & M L f98ds, & F 75 B HoAth o1 B B %

FEEf X UART AT LLS AP FACHE S D R, 6 T ) LRy k7
TR, AN SCRFEE T S@ A P A R A, nE AR AT CRC.

TEEE: KL IR R T 1 T4 Z 9 T 15 B A A A

10.2 TX IR zh

TX1 F1 TX2 ERRIE MG T2 A% AR S 13.56MHz #J%{E 5. AL
i FH — Lo oY A BEAT UL O AN g8, MM B3 IRE R 2. TX1 M TX2 ERfE S
A UL TxControlReg FC &

W ) R BT LIS IR S PR AT ICE . P OBKSh R B AT B
CWGsPReg 1 ModGsPReg B & : N IXZHHIPHHIAT LA GsNReg BLE . R
o 5RO 5IHEA K.

5 IS A% i 3R] A B A AR AT, DL A R 2R KB W B - TxModeReg M
TxSelReg Z7f7-#a ], I LA & AN [RI R 2RI 42 T f) 45 2K .

R 10-1 #4] TX1 ERESHEFFREE

Tx1RFEn | Force InVTXIRF | InvTx1RF | Envelope | TX1 GSPMos | GSNMos | &iE
fir 100ASK | On fif Off fir EH
fir
0 X* X* X* X* X* Cw CW | RF X

GsNOff GsNOff

1 0 0 X* 0 RF pMod nMod 100%AS
1 RF | pcw nCW K:
TX1 R
0 1 X* 0 RF pMod nMod
1 RF pCW nCW
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1 1 X* 0 0 | pMod nMod Pl &
1 RF_n pCW nCwW 0. %
InvTx1R
FOff fiz
Al
X*: (FRilH
£ 102 £ TX2 ERESHEFFRTE
Tx1RF | Force Tx2CW | InvTx2R | InvTx2R | Envelope TX2 GSPMo | GSNMos | &
Enfi | 100ASK fr | FOnfL | FOff fiz o | s
fir
0 X* X* X* X* X* X* CWGsN | CWGSNO | RF XA
Off ff
1 0 0 0 X* 0 RF pMod nMod -
1 RF pCW nCw
1 X* 0 RF_n pMod nMod
1 RF_n pCW nCw
1 0 X* X* RF pCW ncw R
1 X X* |RF.n |pcw | ncw A
4%
WS
1 0 0 X* 0 0 pMod nMod 100%A
1 RF pCW | ncw SK: #
| TX2
1 X* 0 0 pMod nMod
Ik 0AE:
1 RF_n pCW nCwW 1 0,
1 0 X* X* RF pCW nCwW e
1 X* X* RF n pCW nCW InvTx2
RFON/I
nvTx2R
FOff
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e

R R4 5 W AR

(1) RF: 13.56MHz H%¥, HH 27.12MHz 1954 4=k

(2) RF n: AHMI 13.56MHz B 8

(3) GSPMos: PMOS FE %11 H T L E ;

(4) GSNMos: NMOS [ 1] ) i, S B ;

(5) pCW: H CWGsPReg A fran & X[, RUELLIBIAE T PMOS 7
1H;

(6) pMod: Hi ModGsPReg 77 f7a% i€ L H, I PMOS H S1H:

(7) nCW: 1 GsNReg & /75 CWGsN[3:0]67 5 I, K SHESEIEE S
NMOS H 31 ;

(8) nMod: Hi GsNReg 77 17 4% ModGsN[3:0]675E X[, I NMOS
SHIEE

(9) X: fFEEE.

VB WIRKN T H—PKLEH ), CWGsPReg. ModGsPReg 1 GsNReg 7 7775 HI 16 174

[T 1355 o

10.3 S 55iA45 0 2%

9 /& NFCIP1 WK Canfi s itz i 58, s i AR B 1 S Az
&, AT MBS IR A R
SEH AR AR I 2% 1) R AU T H RFCfgReg H 1Y) RF level 7 7F 4bits Ji | A 1# 15,
RPUEAR G H R EM RS E . TERPIIH 7 RX E I AR R B KF
# 10-3 RFCfgReg ' RFLevel 7B (RFLevel BASS 35D

V~RX[Vpp] RFLevel
~2 1111
~1.4 1110
~0.99 1101
~0.69 1100
~0.49 1011
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~0.35 1010
~0.24 1001
~0.17 1000
~0.12 0111
~0.083 0110
~0.058 0101
~0.041 0100
~0.029 0011
~0.020 0010
~0.014 0001
~0.010 0000

RFEFHSI A R I 2 ) R R, ] LLdE I RFCfgReg H 1) RFLevel Amp £
B 1 ORBUSTBORES o

R AP RBEUN, SRR A B 358 A LA 2 R DIFE R Ko X
TR Z, BARE) REUE /K FBC B 7T Ae 2 BRI [ A B e 5 R AR AR, &
WORAE R B0 T B 5 v IR TR 5

10.4 ZUEAR AR

a2 BEAE E 106 kbit. 212 kbit A1 424 kbit FIARHEGRIEE T,
#5 ISO/IEC 14443A/MIFARE. FeliCa 5§, NFCIP-1 th UM 5, MImFER
T8 HAEAE 7 U B AL, DUE AT — 0 05 Ab B .

A AT I 2% R BEH AutoColl iy 20,  FAE SHATSA R I 2% A A I ) 4
A I I 2 AL . AutoColl 7y 2 AT HITH], W] LLE E ¥ ModeReg H 1)
ModeDetOff B 1 >k 5 PH i A5 = Aar il 45
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A

EMEO

A A7
JAS I E] 1
(LE:N
W B 77 77 2%

NF C@106kbit/s
NF C@212kbit/s
NF C@424kbit/s

K it o
R
|
UL

I/Qfif M 2%

I
SI512  RX

101 BIEERN S

10.5 BITHURE RS

Si512 HsEHL 1A EEAL, Hph B B BRI G aD A
RLAUMATE LR U] Ehy 7 ) 2 AN R LR DKy, BRI HL BE AROR B2 . PRANBEER 2 ] ()42 1
{55 0] LA MFIN 1 MFOUT % il A& . MFIN 1] LAALFE 424kbit DL _F %07 NFC
f&5, MFOUT W] LL5 A0 Bk 45 & ok ™= A48 424kbit DL EIgAE (HAHE
106,212,424kbit) 1B 7455 - BeAbh, 1E SiS12 5224 1C SL[A Sl RAR T RERT,
MFOUT A1 MFIN 88 T S8+ SAM #5801 S?C #2110,

IR S5 R R VE Si512 BB HERE 2 o) — W& B E s e

AT HUE I 85 4 B1 TxSelReg A1 RxSelReg ZF A7 42, Eus TX1 M1 TX2 L
() B AT R e 4
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DriverSel[1:0]
=& 00
P78 R invMod=1, o
o i as A
10 TXUTX28X 5]
— 1 0=1j
MEIN— | WIERPoIMFin=0, 1=CW
S AH

B 102 TX1H TX2 BATHRER

10.6 S2C #EO ¥

S?C B4 IC 5 Si512 HHak#, ihH 7 Yar e~ . #
1455 7] i1 MFIN A1 MFOUT 4£%i, MFIN 7] LAFUX Felica 30715 5 8 %4 IC
RIEME TR ISO/IEC 14443A {55 ; MFOUT ] LA 224> IC $2 4L 475 5 Al
NS 1

Si512 4 MFIN #1 MFOUT #2fft 7 —/ME4 e s I (b2 SVDD Al
PVSS) . NEA Si5S12 A4 IC Al RefiE S 7 n = E.

FEHL
Y 2%
SI512 1241 )
o (SAM)
SPI, 12C, H{TUART
FIFORDIRZS AL
MFOUT
AT IR He 2% VEIN LA
ez SUART

2 R
i

& 103 {Ff S2C BEOEERERE

BC B N 22 405 R R EHL AT LUE IS MFIN/MFOUT B4 5224 1C #H T
5, MBIEUT SiS12 ¥/~ RF B #h3fidid MFOUT &t ATiE15 . N %4
B, NEE S BATH SiS12 MNEIRG 2574, £ 0L TestSellReg Hf)
SAMClockSel 1775 B .
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Cgf-_n; RICDR Sis12

B & A RBERA 224 IC nfLUlE Sis12 78 4 b6+, W
MFOUT £ EWIE 5 MBS # S S it . Jvja R, e E 5 220
HH NS sz e A

Felica il MIFARE @15 T~ S’C # B E AR, HLF.

10.6.1 S?C FEO X #5EY Felica (55

Felica %4> IC 7] LLifiid MFOUT A1 MFIN & J{liZE 8% Si512. MFOUT _Eff)
fE58% T 13.56MHz B e RAIEC TG 5 H2E S, BIReh RS S M
BUPARAE S .

NG SEA BRI, G5 T LURIHT 8P, BT IR s 142 — 7
KRV, MRRE SER B ETHE KA.

MFOUT #HG 1% B H 77 77 % TxSelReg %l o

i | | | | | | |
MFIN
|

(R

10.4 Felica £ SAM R MFOUT S5 EE~ER

Felica SAM Wil % EL#2 H MFIN AR5 2R UK, ARG RE KB K23 17
AR E R EAT R

e )4 ) AUXT 88 AUX2 (0L AnalogSelAux) .

HE: AUX1 M AUX2 ERIEHSES AVDD IR, MFOUT E iy P
L5 SvDD MR, G A TH O, AT LUH DO EIE N i, DO s
H P+ 5 PVDD #H[H .

104 / 129

Rev 2.16 2023/04/26



cf_n’n =t st SE Si512
e ninininininipipininEnEn

MFOUT

yas A N U I I O

B 10.5 SAM X MFIN 5 S EEAEE

VERE: LKL TG n i, SEER LRI TEAE I L s

10.6.2 S2C FEO T #5HY ISO/IEC 14443A F1 MIFARE {52

224> IC 7] LU MFOUT M1 MFIN & £ #: 31 Si512, MFOUT ERIBIEN
13.56MHz Miller 3% 755, HA G PVSS A PVDD Z[d], HE4Zfih
RN HAMB 13.56MHz A5 5774, a7 BT 1A= A4
MFOUT #H K15 B H 27 /7 4% TxSelReg 1l o

HERE: U AR A IR AR T e E AR, 7E WL TestSellReg
H1 SAMClockSel 4715 #

A

bit i 0 ! 0 0 !
55
1
MFOUT
i

A 10.6 MIFARE & SAM #= MFOUT E5HEREHE

MFIN ERISEIE RS 284 IC P24, Bk AR iy 847.5kHz ) Manchester
GfD{ES, 754 ISO/IEC 14443 A #i5%E .
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bit{#

RE

55

= LI

A 10.7 RE K SAM #3X MFIN 55 EEr=E

10.6 Felica 1 NFC #iaMI M4

10.6.1 ZEZEREIAFFIThEE

1. SERER: SiS12 E — ANl gmfE e it 28, o AR &R B N e —4
N [ 25 SRS 7= A m T BCPE B J — I TR AR & o) 77 A T

2. FRUSHLRT DL BRSSO 5, X mT DA B = I A
£, 7E bR A T U AT DL BB S B — VL. AR
I F RxModeReg [ RxMultiple 7 & 1 Kk, H7 E @i 54
k.

3. WHBUART 7ERA BB 0 5E G5 n_F— =277, Bl AL 4 21 FIFO.
XA 5 145 B R B s 2 75 1E# (L ErrorReg) , HI%UHE
AL — AR RO LK R

4, —NEARARKEN 18 520 =15 (I 1 FWERIEE) , FIFO K
N 64 5, B FIFO 7] AR A7 = AN i f . iR ELdmiEid =
AR, EVLFHEEL FIFO HIHE ST FIFO, Bk FIFO it 3k 2 2k
(), ErrorReg H 11 BufferOvfl fiz) -

10.6.2 BAREYEEIAF5ThEE

1. EHLFEER Si512 BB EREE 6 N S5,
2. EHMEAT, B EE AutoColl 74K B3 ACD.
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3. Si512 # B AR KIR I E W A2, I AR RN 2 o 508 H Bk HY
B ()RS CH ()RS 9 A2 B AE 1 a2 8 S, 7E O-TSN yu R M FRENL) - BfifE, Si512
SN AFAETE Config Ay 258 17 A1 18 41 HH I R AD 5B 1) R Fe iy &
I RGDHAT LR, W RARIA], SiS12 K4 R E B 4T (R %e v ma N k4T %% . FF
Chex) AILUMENRGIDIPERCST, FlUn, RS 1234 Chex) [ H br Al LURE R
N RGSIE M 74 : 1234 Chex) , 12FF (hex) , FF34 (hex) , FFFF (hex) o
RGNS AILHED, SiS12 FF AR .

R Si512 Bl B — AR a2 00 25ar A, WA B, H 2% 1k AutoColl;
FEW R B B AR A Gif £ FIFO

10.6.3 Felica #1 NFC i FiSMEH S #

Felica #8830 FRR TR FFITHAE SCFE, SiS12 I CFFKEZ IR . RIE
FeINFC1Reg I FEINFC2Reg 7y, A EEFAT TR 2 FRUcEd A
[ /MK B FH 37 /748 FeINFC1Reg ') DataLenMin & X, XA Fasf 6 17,
B 4 FATKEE: BIR UK B K % /745 FeINFC2Reg H 1
DataLenMax & X, XNEFFEA 6 i, BAMAE 4 FTHKE. WRKEATE
PR HVE A, HURBA S M FIFO, HO A S RFFAEFBCIRGS .

1 1:

B DatalenMin=4: G KEFEZRKTHET 16 F15;
B DatalLenMax=5: I AKETE/NT 20 F15. WA BT -
16,17,18,19.

1 2:

B DatalenMin=9: HIEEKEFEKTHET 36 F77;
B DatalenMax=0: RO KEFE/NT 256 7. WAHBFTH: 36-
255,

10.6.4CRC 1T

ARG E A CRC PMEHEER 8T -
» CRC #ii{E: 7y 0000h, 6363h, A671h B¢ FFFF h, EARKHE(kRT
ModeReg 717 #% ) CRCPreset[1:0] % & ;
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» 16 i CRC ZITi: x'"+x"2+x>+1;
> CRC it 45 8 1 CRCResultReg Z 1728 f57~, M 1E a0 N4
8 NLAFAERS, 70 MIAFAi 45 A =47 s
> ModeReg 771745 ¥ MSBfirst £ 187~ £ K 1 26 M MSB FFU6 %A o
£ 10-4 RC HEEESH

¥ ]

CRC #fFA KB 16 fir

CRC Hi% ISO/IEC 14443A F1 ITU-T ATl sE RS2

CRC il fH ModeReg 75 7 #5 ) CRCPreset[1:0]¥ 32 :
0000h, 6363h, A671h & FFFF h
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11.FIFO

Si512 {# ] 8x64bits FIFO Z& 2%, ANEHLA Sis12 A IR ASHLZ 8] 1% N s
HEHERIE LM, [ EELAFRNT 64 AT BRI T 752 & M HLIEE I
NN EIE ) S

11.1 FIFO 7HL

FIFO iy Nt 5.2k 5 FIFODataReg AHiE, &5 — %% /7 4%, 2" FIFO H
174 1 FA 906 FIFO SHeEHN—; M —iZ& 74, 2SI FIFO 484t
AL E N E R R A — . B iR AN S B4R A n B R AT DLE i sk
FIFOLevelReg 15 %,

IS AR R AN A, SiS12 AT ALE Ay &S0 J R AR 38 iy & R A7 B
FIFO, KA —2HZ% a5 nr LASZ I 3 MATLIE] A4 N\ o b IR g 1) 25 A B LA LA
77 i 7l FIFO.

11.2 FIFO ¥4l

# FIFOLevelReg ) FlushBuffer {7 & 1 7] LL# B FIFO HI¥84%r, SHuklH
iff FIFOLevel[6:0]4> & 0.ErrorReg T ] BufferOvfl fo7 £ 1% 4, I BT 774 £E FIFO
I ARER VT, 2] AN FAh 64 7715,

11.3 FIFO K ER

FEHLAT ARG AR FIFO RS B
1) fEfEAE FIFO K715 % 1 FIFOLevelReg H ) FIFOLevel[6:0]
CIES
2) FIFO [i#i#45. i StatuslReg M) HiAlert {37 A] 15
3) FIFO i : i StatusIReg ) LoAlert {37 A 15
4) FIFO ¥ th (23 ETAE 7175 AN . H ErrorReg ) BufferOvAl
LA 15 . BufferOvfl HEEH 1% & FIFOLevelReg [1] FlushBuffer fif
KiF 0.
Si512 FEU T HL AT L™ A {5 5
(1) ComlEnReg ] LoAlertIEn=1 f}, 4 StatusIReg ] LoAlert i.2 A
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Cgf-_n; RICDR Sis12

1 I35 E B IRQ;
(2) ComlEnReg ] HiAlertIEn=1 I, *4 Status1Reg [ HiAlert f7 424 1
I 0E & I IRQ.
414k FIFO H 42 (175 (8] /N T WaterLevel, HiAlert 5% 1:
HiAlert = (64-FIFOLength)<WaterLevel
415 FIFO s A## (#1515 T WaterLevel, LoAlert $ & 1:
LoAlert = FIFOLength<WaterLevel
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12 PETEK RS

Si512 @it StatuslReg A 72511 IRq AL (BREWGE I IRQ &R SRIg Rk
FHRIRAE, IRQ &M L5 5 ol LAX EHL = AR W, s R LA B SE St
T AbFR A ST .

12.1 RETREEIE

NRYIW TR WAL, RS H R S 0SS F . i1 ComIRqReg FF
17 2% 1) TimerIRq H 07 F5 7 58 I 48 570 A2 I T, E 280 1 IE 0 I &
1.

ComlIRqReg FF7#x 11 TxIRq F/Rm K CA T8 a0 R FoiRas R 3R N
fEAMT A R, KIS B sh Bt i fz. CRC AL R fEALBE 58 FIFO H (1)
i )E (sd: CRCReady=1) , ¥4 DivirqReg #FfF#sf] CRCIRq & 1.
ComIRqReg 717 #% i) RxIRq M2 ol 32 okt 45 0 (1 . ComIRqReg
AATERI1 1dleIRq 7F M Ay 2 5E i H CommandReg #' Command[3:0172% 4 =5 N {H
& 1.

ComIRqReg ] HiAlertIRq 7f StatuslReg Z7f7#s ] HiAlert & 1 BF & 1, B
FIFO 17 1) N 25 EL 4015 31 WaterLevel[5:0]138E{H; ComIRqReg [ LoAlertIRq 7E
StatusIReg Zi {7 a1 LoAlert & 1 IE 1, B FIFO g WA D4k 2
WaterLevel[5:0]3H 218

ComIRqReg #1745 ErrlRq 7~ UART 7E A& IEBSCYIA I B4R, X4
ErrorReg FYEEALAN 1 & 1.

F12-1 IR
H I AR Hh 5 fiuk i 2% AF
TimerlRq SE I T SERFA A 145 0
TxIRq R MRS BRR S A K 5 EOF i, REHHLE B0 E AL TXIRq

CRCIRq CRC Whib#4% | CRC WpbFR a8 ib¥E5E FIFO T H%E/E (H CRCReady=1 #/n4ab#isE

E) {7 CRCIRq

RxIRq 2Ll K B H i) EOF J5 7= A=
IdlelRq ComlIRqReg A PATEEE, H CommandReg 4 Command[3:0]745 9% A i 72 4
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HiAlertIRq FIFO FIFO & WaterLevel[5:0], H HiAlert B f7f /=4
LoAlertIRq FIFO FIFO i% WaterLevel[5:0], H LoAlert B A7 7=4
ErrlRq JEfEfl =t UART FEAEA A UART 5 sz a2 o R 80 R e 7= 2
CardIRq ACD ol UESIRS
RFEXIRq ACD K E) HoAth 13.56 Mhz RF 5
RFlowlIRq ACD H & fik RF 1%
OscMonlRq OSC OSC 48 4 IR KM
WdtIRq A1 & 1A BN ik B BT )
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13. ERTER

Si512 WLl 7 E R BT, AMER AL #8 AT LU E I Aok HL 5 1IN A
KIAESS o EMZ5 AT LR F AL E :
IR
B VA
R ES
-] G 1 B A e
-JE 3 A A

SE IS B8 76 AT FH 00 B P S S ) BRI TR (R B B I P AR R R A . B
I #5 7T DA N R Sk, AR A s2ma ] NS (an: BdE e fiod Bk
A AN B0 AR ) o AN, BB TE I SR AE S I A A AR AT LU T
A=,

SE I A8 AN AT 13.56MHz (fH 27.12MHz @dlki=2E) , P
MR P s T Es . T ds & — A 12bits THEEs, HHE3{H TPrescaler
A TE XAE 0-4095 Y A5 16bits T4 ) HE2REH TReload MW 5E XAE 0-65535 {1
FElN . e 2829 Ei{E ] i TCounterValReg 533

B ARE 0 B, S EIAER R, HARE R ComlrqReg H1H]
TimerIRq 7, WIERAREE R HWER, TR E72 IRQ M. TimerlRq
ATV ENLEA BTERR . R SR SRIEIE, i3 0 B2k sl ZHEA
TReload F1H

E R 23RS B Status1Reg H Y TRunning 17§87

SE I 28 A LLEIE ControlReg H11) TStartNow F-21FF )5, 7] LLH TStopNow
FBhRM; /bR 237 H TModeReg 1) TAuto H 20¥0GE, LA H 8 21815
LI ZEK

JE I ZREEBY B IS 48 A2 E A +1, W12R TPrescaleEven 4 0, i 8] E SUM:

(TPrescaler*2+1)*(TRload+1)/13.56MHz

Ui TPrescaleEven 4 1, B[] 5E XN :

(TPrescaler*2+2)*(TRload+1)/13.56MHz.

B[RS (OTCE . TPrescaler = 4095, TReloadVal = 65535: ft A I i) -
(2*4095+2)*65536/13.56MHz = 39.59s

B: ;A 25us RE R 75 E TR 339 NP, HUi 2 U TPrescaler 1k
BN 169, I EREE 5 EN 25us BN BME S, SR8 L2 £ 65535
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/N 25us BB B

14. {RIhFERT

14.1 fEEHE

B NRSTPD JUfIRHL T, o st i, iR e s Ik
SAEA BT NSRS, T AU AN Gt g AR S AN SR> 8 O [
(% 7 NRSTPD ‘& D , fay th 5] BIAR S5 7E i P BB IR T

14.2 3X3EH

CommandReg [] PowerDown 7 & 1 f&, BEahHm G, BT A
F A F FEL AL IR BN S AT, (BB S N G b s AN A N 51 A 0 B A7 Ok B LDl
B b 5| BERIR S AR

WP, BT e 788, FIFO, BtE A0k (R EEE 2L RT1E.

PowerDown N 0 e A< ERaERR, M B 0R Hik 752 1024
AN b R S R], AR MR EE RS Si512 2 | B LIS 0.

HE: WRMEH ARG #5, BAE &R H H AVDD &R M, kY dik
FIRSTE, IPAT B A ERE AR A B E I TE] (tose) » EEHH 4T UART
JeRI%AE 55h B Si512, PINTEV) H) T A7 48 BT R ds L AUA BFEE, vittdk 0 B
F Si512 LAHBhE O FUAF A7 25 Y AW RE s 4, BRI SiS12 kG 4 CAARE .

14.3 X GtHl¥ER

ROHL BB AN, AR IS KT, T 5 43 ¢ i . il R
TxControlReg ) Tx1RFEn B Tx2RFEn & 0 ik A\ & S AL #E it
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CS mRbRm Sis12

15. es% R FEB%

SI1512

OSCouT OSCIN

1L

27.12MHz

B 151 SiRiERE
Si512 IS8l A R G0 R0 G i ARG 45 B2 (L [R] vk o N [R) 43 26 R R e A2 1F
W ITAEMEERNERL —, ARG RMRERE, BAURATREIRA B8P EL 3, Slrf
P IR 35 o 5 I R BE SR ST
W ERAS B AN B, BB (S S A% AE OSCIN &L, RB 20 20 5y i
By LG S BRSO, DARIER 815 5 i .
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16. BAL K 5% 7% /5 BT 8]
16.1 EALAFE)ESK

SANAE TEENT T R A, SO AnliR A0 E DEAs « TBRIIE
ARAEIEHIE T 10ns FE S, APATELL, BLLE SRR 2 ZE RS 100ns.

16.2 #5775 /5 ZhA 18]

N Sis12 Ab T A, Bt VDD fEE, LR B E] R T A H
Mk a:, WEPTR.

B B

IR %
I b A E

I} B B E

tstartup

tosc

v

B 16.1  HxF 4 /5 B H]

tstartup A2 FE AR A BT[], ta A2 Si512 BN EBEEIRIN 8], BIFE Si512 n] PA# -
Bk IR {5 5 2R B[R]
FER IS [E) AT DA% T A5
1024

=37.7448

ta=

tosc #& ta A ttartup < Fl o
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17. LK

Si512 B TAEH Re AT —H g S L IPIRENLE -« f'j CommandReg 5y 2
TR JE B i 2 BT, AT LR b i 75 I S EON B s @ ik FIFO #4722 |

17.1 ¥4

T ERBIERAE A Ay 22 L2 A0 EE FIFO Hi9%kdE, X Transceive
Hlinc WJ’?I‘ TEAH FZ A2 I 2 i BitFramingReg W) StartSend 37 FF i £ 4% %0 s
B A LR TR 2 LEXT N 28, A M FIFO 3.3 1 IEFAZHUG A4 IT iRk
17
A ITIE AT I AN STE 2 FIFO, WA U AT LLSG[H] FIFO B N @24
AR, PR Bl 2 AT ;
A Pl I E LA CommandReg 5 —N# H i 20, >k o W =4 Hif 6y 2 I HRAT .

N

17.2 pSEER

K171 wLHR
fir 4 fir 4 ik
Idle 0000 ABE, BOH AT a2 AT
Configure 0001 fii & Si512 F T Felica, MIFARE 8% NFCIP-1 jf{%
Generate 7 10 FATREAL 1D
0010
RandomID
CalcCRC 0011 Wl CRC P4k 2 g5k B Ik
Transmit 0100 R4t FIFO rh %t
MStart 0101 fil &k 3K RC HEKZIE
ADC_EXCUTE 0110 H 33K Poll %14
NoCmd AT ANEAY, FEANTLIE 2 i fir 4 HIHRAT AT L N 220 CommandReg F) 3 A
Change ot iz, 1 PowerDown
Receive 1000 WO R R
Transceive 1100 JEIERER R FIFO IR IFAE R I 58 5 B Zhlid #o
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AutoColl 1101 KPR Felica #4) (A T-REHEIR) A1 MIFARE 7798 (A TR A
O

MFAuthent 1110 BR80T FA/E MIFARE FRiEIAE

SoftReset 1111 S 17 Si512

17.3 <R
17.3.1 Idle

i Si512 &b Fa M. Wl HF L IE I EERITHIAS, A3 dle B 5

17.3.2 Config

N T AE I E S MIFARE Bith5, Felica #81A1 NFCID3, FI 2| (538 EH
JEAEABLE FIFO W3, T a0 N ik:
1) SENS RES (2 %71 : KUCHNFETT 0, F77 1;
2) NFCID1 (3 F34%) : KWCAFI 0, F945 1, 145 2; NFCID1 & —4
T E N 08h, I H AN EAR LS
3) SEL RES (1 FT5) ;
4) Polling response (2 “#F5 (10h, FEh) + 6 %71 NFCID2 + 8 “~77 Pad +
2 FWH ARG
5) NFCID3 (1 F¥1)
I P FIFO AN 25 F45.
SRR NFCID3 K JE4 10 7745, B8 3 %4 NFCID1. 6 775 NFCID2 1.1
A 1 75 NFCID3. AH 3 H X Le i B 75 224E FIFO i 264 T 34T Config iy
L, G Er DL S pR AT TN 25 AR HI R FIFO 4.
fpx bHE, R B oA W IhRE (AutoColl iy 4D 2 Hi #lE: BB AL & ;
Tt LN PG B AN 22038 . a2 e UE H AL, JRIOE R A 2.
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17.3.3 Generate RandomID

HEF 46 4077 A MR YRR IS 10 75 BERLE, 11 25 5705 14 2028
VPSS 10 T B SERIE AN, SRR A4

17.3.4 CalcCRC

R iZ 428 FIFO W& 3] CRC Wb FE #8371 #h1H 8 CRC. CRC it
AR BR T [ 2 )78, BRI FIFO = T AR F1E, FT—1M5A
FIFO R4 23117 CRC MIiH5.

CRC Fii¥ {8 H ModeReg H1[¥] CRCPreset[1:0]1% &, v AAHATI # N F
CRC hib#ZE

ZAn A i Bl 1] CommandReg 5 HAdr 4ok Z& 1k, U Idle.

WA AutoTestReg H1[#) SelfTest[3:0]1 W B 1IEAf, Si512 #EA B, B &
2l CalcCRC g 4.6 v #lia 8 7 B Tige, HIZE R 25 AN FIFO 4,

17.3.5 Transmit

JA %2 N SERITFAG K FIFO HHEIN A . At FIFO WA ZHT, REKAH
RAFAT f A B 0 R SRR TR T

Z i fE FIFO 7 ) Hah# 1k, AT LLEId %] CommandReg & HAt dir &>k
k.

17.3.6 MStart

H a2 1E 3K RCo Max B 0 I, AEATHARIE: & 1, Jeidt T
R Ja AT RS R I .

17.3.7 ADC_EXCUTE

H 3zl a3 ADC #47T RF & .
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17.3.8 NoCmdChange

Zm A A Y E I EERAT e A, AT %% CommandReg B
Command[3:0].2 M FARAL, 440 RevOff 534 PowerDown.

17.3.9 Receive

AT Si512 ML, SEAFRCBIE I . EAT %A & Z A 77 2 1A
WE AR KA AT A5 o

Zan S ERAR IR A R G H Bh 2 b, BARmas mibr e #IEImiss ) EOF
B RR A T aze ik 2 5 38 2 A B 19 1T 7E

HEREIH RxModeReg ] RxMultiple 7% BN 1, Receive iz @A ex H BN
1k, FZEi#L ] CommandReg 5 HAth#y &K1k,

17.3.10 Transceive

i FZ A 2 EE AT : &I FIFO %, 28 )5 1M\ RF b oz i

B UEAE ) R TS B B BitFramingReg /) StartSend 7B 1 K38, 1%
4 75 @ 7] CommandReg 5 HAth Ay & K& 1k,

EEMIR RxModeReg ] RxMultiple £/ % &N 1, Transceive iy & A F B H
FCRAS, BUOAEBOIRAS LI AN 2 5 BB -

17.3.11 AutoColl

Zin 2 BB REAT MIFARE B R A1 Felica ¥ iid R, AIRIEDIAE
1E1#, ControlReg H ] Initiator £ 75 Z£ 4 0. $44T A 2 JWIE], 40 A % B ModeReg
H1E) ModeDetOff fi7, BEAAG A2 T IE 1, AR I #A l 24E 4 A =S
FIr A ARG A ER iU B N B B W E . BRI AT a2 I G4 RE 7,
Zan 2 B AL N FCIRASHLIFAE Sis12 [ R YIaEIRE, HIFAZIL, &AL
Transceive iy 2 H0E J5 21k

P ICAL B S 1) 20 TR W bR A, R R B — R A i T Ak iR
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PEASFE I, %+ TxCRCEn A1 RxCRCEn [{ACBEHR[F] . 78 ISO 14443 A itk
iG], AEREALEH AutoColl 4 E X, HAHK & AGEM TxModeReg Al
RxModeReg 2%, 7£ Transceive T WU &, FF A7 ax EHZFH R KT

WUERAPAT RSB RN 4% 53 3, Mkl 1) 106kbits/s 12, W RIAE CRC
5 EHf, FIFO 5 AN E—AMdr 4 2 4~ CRC F1i.

Felica WM AR, ZFAF3 B MRZAAML, AZam Mg, %a 4Ll
JE It B 1) CommandReg 5 HAth A 2 KiE R, W Idle. 5 R4 2GRS
Blo

LA

NFCIP-1 106kBd NFCIP-1 >106kBd
1S014443-3 Felica

AC, <
nAC, Mog‘iolhfoyg&onse
SELECT, ~—— poling resp!

REQA, SELECT, nSELECT,

WUPA. nSEII:_II_EET‘ HLTA

REQA,  DAC, wupA nAl REQA
WUPA, NSELECT, REQA, nsglECT,
AC. HLTA, W:gA* HLTA,

error error
HLTA SEE‘;’:T SELECT,
nSELECT, READY* NSELECT, READY
error error AC

SELECT

ACTIVE*

SELECT

ACTIVE

iEEe
z4

£

a2

TRANSCEIVE
B

17.1 AutoColl 7%

NFCIP-1 106kbps #zhi@E G

MIFARE Fi R 5emi)E, a4 HaAE A Transceive. FIFO WA & IG5
FOh ff) ATR_REQ Mji. Status2Reg " [f\] TargetActivated i/ & 1.

NFCIP-2 212/424kbps #BhiBEHN:

Felica ¥21I5¢ )5, M2 H3IA N Transceive. FIFO #145 ATR REQ .
Status2Reg ) TargetActivated i/ & 1.

NFCIP-1 106/212/424kbps EFEBHER:
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ZAn 4 H3)#A8 Transceive. FIFO H145 ATR _REQ Mi. Status2Reg ']
TargetActivated 574 0. {X7E 106kbps T, FIFO 1] 25— A5 & JF 4777 FOh,
HHEPEHNT CRC F75.

MIFARE RE#IAER:

MIFARE B R 5E UG, 4 F 30748 4 Transceive. FIFO HAL & ik i 5 Ui 2
155 —2k$54, Status2Reg H[1] TargetActivated fi7 & 1.

Felica RN

Felica 32 M15C )5, 2 H3NA A Transceive. FIFO 87 Felica Wil &
FIFC I FE AT G RN 36— 2584 . Status2Reg H1 [ TargetActivated £/ & 1.

17.3.12 MFAuthent

%A 44T MIFARE AIEThAE, ff Si512 7] LL 5 4% {7 MIFARE Mini, MIFARE
1K fil MIFARE 4K T L &MIEE . I Za 200, 2R FIFO 5 A
THE:

NIEf48S (60h, 61h)
Heph ik

X EHET 0
R X AT
- X B 2
R X BT 3
R X BT 4
XS
RFHSFEA0
RFHSFEA
RIS 2
RFH5FAT 3

—4£ @\ FIFO 15 N 12 F5.

B AEIAT MFAuthent a5 2 I F2H, 28 195 1] FIFO, Wi H 3L A FIFO 1)
#:1E, ErrorReg H1) WrErr 7 & 1.

MIFARE RiME I G 1% a4 H 32k, 4% Status2Reg H ] MFCrypto1On
fE 1.

WRBEAE RN, ZmAASHNL I, XFELT, BT IdlelRq 4F, &
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\ = f_“”l R P R Si512

A DM A TimerIRq 74 %8 k5644 . IIEIEFE 1 bRkl RxIRq 1 TxIRq fir. fE4b
P SE WML ] CommandReg 5 Idle, i MFAuthent iy 4 ﬁ‘ﬂ:}ﬁ , CryptolOn fi7.74"
AR

WHRNIEE R KA 451%, ErrorReg ) ProtocolErr f7# 1, Status2Reg 1]
Crypto1On & 0.

17.3.13 SoftReset

A AT RS . WA ESIEREAE, rE AR
BAME. Za4elE Bk,
V£ SerialSpeedReg # & A7 A M B AT B4 1 R % BN 9.6kBd.
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18. HAREE
Si512 FyM A B EER KW, TR EANRE R Si512 b

VDD
PVDD|-2 4 .J
DVDD-3—e
___ 6|NrsTPD svoDl-Z—e
TvDDH2 —¢
AVDD15
MCU RX| ¢ }—‘
R2
VMID S enp R1
Si512 . L c
—ZIsiGIN Kk
___ g =
SIGOUT Tvss|l0.14 ca
—19 Auxt GND=
——200 aux2 Tx2 [13 L er ce| ics
DVSS oscinZ €9
PVSS V1E=27.12MHz loND
AVSS oscomzz_—f—mq

GND

B 18.1 Sis12 HL7 5 F H i
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19 HETEFE

Si512 IR S EHEHE T/EAE TR

#£19-1 WESH

ZH R R/ME ICIN[| FAL
LR VDD 23 4 \Y
TAER Tamb -40 +110 °C
R 192 FEEITIEFRE
24 bk At w/ME | SR "IN | LA
AU L F VDDA AVDD=VDD(PVDD)=VDD(TVDD); 2.3 3.3 3.6 \Y
TVDD ft Hi H VDD(TVDD) | VSSA=VSSD=VSS(PVSS)=VSS(TVSS)=0V 2.3 3.3 3.6 \Y
PVDD i FL L VDD(PVDD) 2.3 3.3 36 \%
SVDD ff H ik VDD(SVDD) | VSSA=VSSD=VSS(PVSS)=VSS(TVSS)=0V 2.3 3.3 36 \%
B IR E Tamb QFN32 -40 +110 °C
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a \-’

FARPEH

Si512

20. HERER

FEEMAE U
D | K=
i U U U U U U U U 1 PIN_CORNER(C0.30)
“\_LASER MARK -] -
PIN1 LD D » (:
D o~
> | Y d
]J::) [
o ) 02 d o~
Sfw m— =
ANNNNMAQq—TF
—4 e 1
! i 2
=
1 f
& 20.1 Sis12 #HEREE
ZHERE TR CBAL: mm) -
£ 20-1 B
5 e /ME P B NE
A 0.70 0.75 0.80
Al 0 0.02 0.05
A3 0.20REF
b 0.23 0.25 0.28
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.35 3.50 3.65
E2 3.35 3.50 3.65
e 0.48 0.50 0.53
K 0.20 - -
L 0.35 0.40 0.45
R 0.09 - -
cl - 0.08 -
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21. RAER
FRA EEEE: B2
V2.7 2021/12/03 Bouk R
V2.8 2022/10/24 BT HEE
V2.9 2022/11/01 &2 pdf #2076 71 A ) R
V2.10 2022/11/02 %
V2.11 2022/12/08 &2 OF_B %4725 (1) ACDEdge fi#iik
V2.12 2023/01/13 B2 4 T
V2.13 2023/02/06 HHIRE S
V2.14 2023/02/21 BE3H RCCfgl 1) mdelay {7 #iid
V2.15 2023/03/21 BUE 29h B A7 S i ik
V2.16 2023/04/26 B IE RegbankSelect fifiik
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22. iTRER

BRI

ABBCDEE

Si512

Si512::85 FAHY
A: BEEHIEMRR, 5% 2020 4F
BB LA H L, Blan 42 48R 2 A SER0EE 42 kL

C:H 2T R, N A, HT. NJ i WA, 558 A. H. NELW

DR L) %Y, A AL Z. B H

EE: AP HER AR
#®22-1 ITRfERE
WA ESR 2k /N AL
Si512-Sample 5%5mm 32-pin QFN Box/Tube 5
Si512 5x5mm 32-pin QFN Tape and reel 4K
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23. BARZFHFEHRRAN

ERYRHEFERAR FEAZRFHOL
BiE: 025-68517780
Hobk: BT XX AR R =X B # 201 =

WIHE: hitp:/www.csm-ic.com

THHEE
FHL: 13645157034, 13645157035
ME45: sales@csmic.ac.cn

BARH
FHL: 13645157034
MBS : supports@csmic.ac.cn
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