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SCFF SPI #2211, G5 E A miA 10Mbit/s
64 TN RIE R FIFO S [X
o R T Hh T =
fIRThFEE F AL T R
B A LB
< F] 4 2 58 I 3%
BRI Ay, JESE 27.12MHz A7 95 Ak
2.3V 2 4V ftH R
CRC PpabFE &%

4/ 41

Rev1.4 2023/07/13



! E5g—4a 2k 5 il

Ci521

4 EBSHIER

R 4-1 RKIRSH

TAEZAF R/AME I ON| Bf
HLR LR
VDD 2.3 4.0 \Y
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fifi4sid; NRSTPD 5B | (2) |- 0.9 25 uA
LG @ |- 15 15 uA
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VDD4 5l FEHEs IRk - 0.8 1 mA
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3 N.C. B
4 N.C. B
5 PVSS G 1 B0 FL
6 NRSTPD | | DR EC TR PN
P RACTERE: SCHI TR R, SRR 3%, WIFRIN 51 IS 40
ERE
B BT RR

7 N.C. p3ast
8 N.C. =
9 N.C. =
10 TVSS G LA S 1
11 TX1 o] HIEAS 1RSI R ERPAE T
12 TVDD P A AR IR g A S 1A 2 B)%a it e
13 X2 o] HIEAS 2 VIR RPAE T
14 TVSS G KL ARG 2 M
15 AVDD P AL R YA
16 VMID P NS HH K
17 RX | VIETUEREE PN
18 AVSS G ALt
19 N.C. - =
20 N.C. - =
21 OSCIN I d VAR 5 4% B S TBOR 85 WO ON s[RI 3 02 A0 37 A= 10 I A i N (felk =

27.12MHz)
22 OSCOUT | O A AR 7 s A SO TSR 5% (4 i 4
23 IRQ o} TR SRR — A A
24 NSS | SPI {5 5N
25 N.C. - ps3ast
26 N.C. ps3ast
27 N.C. p3ast
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28 N.C. =

29 SCK | SPI HR AT IR

30 MOSI 1/0 SPI ML, AL
31 MISO 1/0 SPI ML, LA
32 N.C. =

SRR 1=f N, O=fii, VO=Ha A/, P=rii, G
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7. IhREHR
Ci521 1AM H SRR AE A [F] A% i a2 A0 1 9 W F HY ISO/IEC 14443
A/B/MIFARE /5.
% 7-1 ISO/IEC 14443 AIMIFARE /5B T BEHiR

LR il (ERCE 2t (i3 P
106kBd 212kBd 424kBd 848kBd
Be) 15 8% 2 R | B L A% 5 | 100% ASK 100% ASK 100% ASK 100% ASK

(Ci521 RIXH¥E |
%R) eI EEKE R | BOEKEIID | EOEKEED | SR Ehgm D

Pk 128(13.56us) 64(13.56us) 32(13.56us) 16(13.56us)
FTEMESBEC | FHEE | BB REEN | BB | BB REEON | B ERE R EHA
523 Bl Rk IE M | G il il il il
Hm) Al # P S | 13.56MHz/16 13.56MHz/16 13.56MHz/16 13.56MHz/16

iz i it ARG BPSK BPSK BPSK

£ 7 ISO/IEC 14443B i R BBRE MRS HIIE
AT 55 2 e
106kBd 212kBd 424kBd
BR&-F B A 10 10%ASK 10%ASK 10%ASK
(Ci521 kit s G it NRZ -L NRZ -L NRZ -L
I TES ) VAN (128/13.56) ps (64/13.56) s (32/13.56) s
TR i S e B R A I S A R I S R A ) R I S A )
(Ci521 ek BRI 13.56MHz/16 13.56MHz/16 13.56MHz/16
ERNIECEp) B Gt BPSK BPSK BPSK
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Ci521 e UART L FH AR 3 AL T4 EE 5222 (1) I1ISO/IEC 14443
A/B/IMIFARE i, B 7.1 7~ 1 ISO/IEC 14443 A T I EHE g i A miidg =X,

ISO/IEC 14443 A &=t , 106 kBd
FHa /1

Ll " ebitdam | | " ebitdam | [ "7, bbitdan | |

1 odd odd " odd
start bit is 1 parity parity parity
ISO/IEC 14443 A tiit&=t, 212 kBd,424 kBd ,848 kBd even
start parity
//
L FLALEE T T T AL
| I | 8-bit data | | 8-bit data | | "/ 8-bit dat;!1 | |
1 odd odd !
ari arit
start bit is 0 panty party

burst or 32 even parity at the
subcarrier clocks end of the frame

& 7.1 ISO/IEC 14443 A B3O B 3E dm D AT =X

¥ CRC WhAbFE 25424 1SO/IEC 14443 A part3 114 CRC {1 3 H AR YR A% 4k
R TR . HA A BRI P A DRI iC B MfRxReg &7 A7 2% 1
ParityDisable 1 5% 4] .

7.1 BFEAO

7.1.1 BITIMEEO

BATHNAE T GRE SPI)SCHFS BN EIE S, e rlik 10Mbits. 245 E
PUBER, Cis21 fE MMM, Hell N 2 A7 2510 B LA ROk Bl RF 2 101 4
S RO AE B o S SPI R 1 SEBL Ci521 s i 2% 1] A ik B A7l 15 . 1%
CHMLS SPI krifE—%.

Ci521
SCK
SCK
MOSI MOSI
MISO MISO
NSS NSS
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& 7.2 SPI FE& M
SPIIE{FE I Ci521 fE ML, SPI I B b 25t 3L 42 . MOSI F1T MISO L (1)
53579 MSB 7T, Hdls L ZRAE I B ) _E TR RIFRSE , £ T B 2.
Ci521 7EI B N FEUT I 1R A8 s, BT R R AR E .

7.1.2 SPI iE#iE

SPI SR I an R R R, % n T8, RIEFE T E X
TR AL, SPI R LK 7.3,

% 7-3 MOSI F1 MISO kB3 0

B £k FH0 T T2 %= Foin FH n+l
MOSI Hubk 0 bk 1 Huhk 2 Hidik n 00
MISO X HHE0 B 1 B n-1 ¥ n

7E: JE AR IR i /(MSB)

T I I Oy

A I 6 I IS

—
e 0000000 00000000 00000000
& 7.3 SPI i
7.1.3 SPI E#iiE

SPI 5HIRMFAINT i RN, KiE—kihl, 75 n 2 E3E, Kik
H e 7 T R AR . SPIL SN WL 7.4,

£ 7-4 MOSI 1 MISO EHI=ZTHIRF

Hidfik FI0 T T2 = FAn F B
n+1
MOSI Hudtk 0 K 0 Hdm 1 s n-1 Kl n
MISO X X X X X
I LRI R E 7(MSB)
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CSN

SCK_| [ L
MOSI
L AN EXEEE XD

X e XXX e X e X X X X X e X o X o —

MI
MISO A XXX E—

7.1.4 SP| BaBYA R

B 74SPIE

Kl 7.5 4 SPI BT P, 3R 7-5 4 SPI ML P 24

CSN i —
% )
K- Tcc Tch —%— Tcl Tech
o — 8
1 «
Mosl | [ X o X D)) X co X
MISO ﬁl/md S7 = ‘)‘) X S0 =
& 7.4 SPI $e RNt
R 15 SPI AR FSH
Symbol Parameters Min Max Units
Tdc Data to SCK Setup 2 ns
Tdh SCK to Data Hold 2 ns
Tcesd CSN to Data Valid 42 ns
Ted SCK to Data Valid 58 ns
Tcl SCK Low Time 40 ns
Tch SCK High Time 40 ns
Fsck SCK Frequency 0 10 MHz
Tr,Tf SCK Rise and Fall 100 ns
Tcc CSN to SCK Setup 2 ns
Tcch SCK to CSN Hold 2 ns
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Tcwh CSN Inactive time 50 ns

Tcdz CSN to Output High Z 42 ns

7.1.5 SPI Hbiit=F45

SPI k=5 AT A LS. 3B — N1 R & AL (MSB) e A A5
R, M Cis21 BE[al I EE i B = AL (MSB) A2 4 1, B4 Ci521 HIEUE f & = hr
(MSB)L B N5 0, 55 1 2 6 A e ikt H & AKAL(LSB) B N 5 0.

R 7-6 HibbEIRER
7(MSB) 6: 1 0(LSB)
1: #0: 5 Hohl: 0

7.2 FIFO Z&H[X

Ci521 f & —> 64x8 fiLff] FIFO Z2yi X, HIskZErh Cis21 AL | A
AR . SNHR 28 FIFODataReg 27 /7495, Huhit oAy 0x09, JEidiE5 %
AT A LS FIFO 22 [X .FIFOLevelReg &7 #5487k FIFO S X A7l I 15 4L,
B2/’ FIFODataReg & 7 #% 73 mll&/3 FIFOLevel 1.

NENR TiE FIFO Z2ph X HARDGL, FIFO 22 X 437 A= 1 A v I -
HiAlertIRg #1 LoAlertIRq:

FIFO 221 [X Hh i 775 B /2 LA N 55208, HiAlert B0z, 580 RE A W7 7= 4=
HiAlertIRq

Hidlert = (64 — FIFOLength) < WaterlLevel

FIFO ZZib X i) B /2 LA R 5530, LoAlert B A7, 5 (e Hh i = A=

LoAlertIRq
LoAlert = FIFOLength < WaterLevel

7.3 FENERFRG

Ci521 ilid B {7 StatuslReg 217251 IRq f7 B B0E IRQ 3 k48 7% Tk .
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R 7-7 PRTIEME R

th AR & o T fiuh A R AR
TimerIRq JE B 2% B G SERS 23T E 0
TxIRq ogus — BRI B G
CRCIRq CRC ik 245 AbFETE FIFO 220 X 1 AT 48
RxIRq s — B AR
IdleIRq ComlrqReg #1744 PATTE— AL
HiAlertIRq FIFO £ (X FIFO Z& X Ks
LoAlertIRq FIFO £ (X FIFO ZZi X K
ErriRq AR A X UART R 2 — AN R
7.4 HEBER
74.1 W

3 NRSTPD 51 41 PR 5 0 N e s o A 4 1 U 4 7 77 2
A

7.4.2 BiEp

4 CommandReg 77 17 #% ] PowerDown Sy B A7 508 Fr 37 BEE N Bt v, 3B
BT AR AHE AL

7.4.3 RiXBESR

RIE RSP AR R A N R Ik 28, RIS 4t . # TxControlReg %
72310 TXARFEN fi72.88% TX2RFEN A7 ¥4 0 BIHE N K 3% 28 45 B AR 2
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8. YR
8.1 Htig

Ci521 HIHAE H T $hAT — R A & RS HL R €, 8 17y & 3 72 8%
CommandReg H 5 fig &SR HAT i 2 -

8.2 E A%

« B Transceive fiy&4h, 75 ZEECHE AL (EER 75 ) (E VN 1y & 3L B
W EE FIFO 28 0P X AT B B4, AT Transceive iy & BF, $¥E (0 K 15 H
BitFramingReg 77 75 (1) StartSend £ 3 5l .

s HEEHRBENSEW S RA MM FIFO Zih XIS IEfEE S5
I 7 IR b B

« AU FIFO 2 X A2 HENER, XFHE FIFO ZiX h 54 S
. BTy, NEREZhmA

o EHLAE CommandReg %4748 H 5 — AN 1) iy ARG W M BT HAT 1 a4
tetm, Idle 4
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8.3 MM
F 81 mAMK

i fir AR BRI
Idle 0000 TeERAE, BOH 2T a2 AT
Mem 0001 74k 25 A1 E) FIFO ZEi X
Generate RandomID | 0010 724 10 “FATRENL ID
CalcCRC 0011 BU% CRC Pk 7 3%
Transmit 0100 Rk G X A
NoCmdChange 0111 T 403, FASREM CommandReq 717 B35 1 A 5 1 iy 4 13k,

17, Heln, BEHAL
Receive 1000 WO RIS s
Transceive 1100 R FIFO G2t X B 2 RETFE K 1L e s B iU s
MFAuthent 1110 YER B AR AT MIFARE ARiEIE
SoftReset 1111 Hh1 Cis21
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0. F FeEiRGT R

R 91 FHEMPSER
Address Reset
Mnemonic Bit Type Description
(Hex) Value
00h reserved 00h fREE
01h | CommandReg 20h R A AR
reserved 76 | RIW HINE 0
RcvOff 5 RIW 1: HCER PRI 432K P
1: BN
0: Ci521 JH MR FE FZ AL a4 1, 0 R
PowerDown 4 D
Ci521 CLifk &
VE: % SoftReset iy &G, ZA A RERE B
IR EBE ML, PHZ 78 7] A IETEH
Command[3:0] 3:0 D
1T 4
02h ComlEnReg 80h R 4 ) R ASE R AT A7 A
1: IRQ 31 LM 55 StatusReg 277451 IRq
A A R
IRgInv 7 RIW 0: IRQ I LMESE IRqg MpIEME, 5
DivIEnReg 7717 45 ff] IRgPushPull f7 it & , i% 72k
N9 1 BLERAR IRQ 51 TR =25
1: VR RIER: IS SR (TxIRg f7)f£i% %) IRQ 5]
TxIEn 6 R/W
J#
1: VRS h BT iE K (RxIRq Ar) %38 %] IRQ 5
RxIENn 5 R/W
J#
1: fREFE WP WHER(IdlelRg fz)fE#: 5] IRQ 3l
IdleEn 4 R/W
J#
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1. AavrE T BEFUE g K (HiAlertIRg fi2) {4

HiAlertlEn 3 R/W
B F] IRQ 5
1: SRR T B T B33 =R (LoAlertIRg hr)f&
LoAlertIEn 2 R/W
B F] IRQ 5
ErrlEn 1 RIW 1: R VFAERE H IWTE SR (ErrIRg f) 1432 IRQ 5
1: FoVFSE I 85 TS R (TimerIRq A7) f£ 5 2] IRQ
TimerlEn 0 R/W
Gl
03h DivIEnReg 00h Hp T i RO A B8 25 A7 A
1: IRQ fEF5iE CMOS 3|
IRQPushPull | 7 R/W
0: IRQ 1EHi%H 5| H
reserved 6:3 | RIW HiINE 0
1: o CRC HWriEK(H DivirgReg F1F#%1)
CRCIEn 2 R/W
CRCIiRq fiz$87=)fE 2] IRQ I
reserved 1:0 fRE
04h ComirgReg 14h TS SR br & A AR
1: 5/~ ComlrqReg & A7#s bR E AL E AL
Setl 7 W
0: #87r ComirgReg #7785 AR EAIE S
TxIRq 6 D 1: RIEEWE )G — Ok G SLRTE A7
1. BRUSCEASI B — N B B 45 R S B
RxIRq 5 D Wi RxModeReg 7251 RXNoErr 7 B Az, U
RxIRq X 7E FIFO HAEAEA B i B A
1: WR—AmA Lk (than, CommandReg 247
a5 Ay 2 508 1dle i 4 H);
IdlelRq 4 D IR —ARHa4 B8, CommandReg 27 /743
Command[3:0E ALy idle H.iZ%Az B AL
T H ST ETAT Idle 74, IZAMAEAL
HiAlertIRq 3 D 1: 4 StatusReg 77 f7#% 1 HiAlertlrg £ & A7
20 / 41
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5 HiAlert fizf 2, HiAlertIRq fo7 A% o thr 244,

HBETEARZF A7 4 Setd Aidin 5 E AL

1: 4 StatusReg ZF 745117 HiAlertlrg 7 B {7
LoAlertlRg | 2 D 5 LoAlert fii# /%, LoAlertIRq £ {577 244,

RBEAEARZF A7 4% Setl AdRn fm = AL

ErrlRq 1 D 1: ErrorReg AT 55152 007 B AL
TimerlRq 0 ] 1: TCounterValReg ' Fit-$fEi+31 0
05h DivirgReg X0h KT SR AR & A AR 2R

1: DivirqReg & /728 bR E A7 B AL

Set2 7 w
0: DivirgReg #F 7 a5 br EMIEE
reserved 6:3 D TR
CRCIRq 2 D 1: CalcCRC #n&- Wi BLTA Hd bl b 22
reserved 1:0 - TR
06h ErrorReg 00h B IRPS & A A
1: 23T MFAuthent ir- & A1 B /E RF 4 1R G%
WrErT 7 R e NG A AT LI, ENUE
FIFO Zem X 5 4
Lo PRI AL AR A I B iR, RERIRB) 28 %
TempErr 6 R
W
reserved 5 - TrRE

1. FHLEL Ci521 WERRESHL(nE#R)7E FIFO
BufferOvfl 4 R
ZE X S O T AT 1) 5 o S A

(ER R EINALIES

BB RSN B A SEE, R 106kBd % T

CollErr 3 R
fr B b R B %, HoAh R R oAk, Bp
212/424/848kBd
CRCErr 2 R 1: RxModeReg %7 17 #5 ] RCRCEn 13 # {7 H.CRC
21/ 41
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PSS

Bl BB B A SR %

ParityErr 1

1. FERERIK
RS2 R B EshiE %, UAE 106kBd

] ISO/IEC 14443 AIMIFARE #1344 21

ProtocolErr

1: SOF iz
FNAR A ST B A 2 %, UE 106kBd JEAH T
2%, 1E MFAuthent dir & SATIAIR], 25— R

TR A 5 B0 2 ) ProtocolErr A3 & A7

07h Status1Reg 21h RS
reserved 7 TR
1: CRC4iRN0
FE R Kk B OIR] CRCOK A & i F
CRCOk 6 ErrorReg #7 f£#% 1 CRCETrT fif
ZAARR CRC PR HEES, THEHAIIZAI N 0, 4
Rty NI R AR VA
1: CRC ilH 45
CRCReady |5 {XAEMH CalcCRC 174, CRC Phib¥iasil 5
RS
R4 b B £ RE B B (WL ComlIEnReg FHI
IRq 4
DivIEnReg), fa&7~ Wik K ) o Wi
1: EMSHRITIEFEZAT, 2T e 2R
SE 2K 39 TCounterValReg fi1E
TRunning 3 A R, N Rl TModeReg (¥ 4F
7#5 1 TGate[1:0]/# &8 /5 TRunning {7 & £7, %47
A2 5 5
reserved 2 TRE
22 | 41
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1: FIFO ZZph X b i 15 80 /2 DA T 555K
HiAlert = (64-FIFOLength)<WaterLevel

HiAlert 1 R 1

FIFO ¥ =60, WaterLevel =4 -> HiAlert =1

FIFO K& =59, WaterLevel = 4 -> HiAlert=0

1: FIFO Z& X A )7 15 i 2 LA T 4 =X
LoAlert = FIFOLength<WaterLevel

LoAlert 0 R i«

FIFO K& =4, WaterLevel =4 -> LoAlert=1

FIFO K& =5, WaterLevel =4 -> LoAlert=0

08h Status2Reg 00h RS
TempSensClI 1: MEERTIRERE 125°CH, BEHREE
7 RIW
ear 53
reserved 6:4 |- fRE

&7~ MIFARE Cryptol HooTF 5 fE ATl R 1
TAE B N 15 0

MFCrypto10n 3 D R BIHAT MFAuthent 74 J5 A4 7] B 47

HAE MIFARE ARtk i/ S8 a i,

%

4

FR7N R IE AR AR RS HL

000: =¥ (idle)

001: Z5£F BitFramingReg 77 77 #%#Y StartSend {7
010: RIXZEAH(TxWait), 45 TModeReg &7 17 5%
ModemState[2:0] | 2:0 R
) TXWaitRF A7 B AL, WIALT TxWait IRZS E 25T
BHAEAE, B/ TxWait I 18] 1 TxWaitReg 2
FERE X

011: i%(transmitting)

23/ 41
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100: #2002 F5 (RxWait), 15 TModeReg 2 17 &%
(] TXWaitRF £z B A7, MIALT RxWait IR 25 ELEI 5
AHAEAE, B/ RxWait i) B RxWaitReg 7
13-4 8 X

101: “5FFHUE

110: i (receiving)

09h | FIFODataReg xxh FIFO Z& IX i N Hi 75 474

P 64 511 FIFO 22 X (R 50H Sy A\ i s 11

FIFOData[7:0] 70 | D FIFO Z2ih XA AT A Hca i i N J Hi 1 947 i
UNLORE S
0Ah | FIFOLevelReg 00h FIFO ZZi X 7 5 4 da 7~ ar A4

1: SBEIEENT FIFO WIS 840 A1 ErrorReg
FlushBuffer 7 W Z A7 S5 BufferOvfl fir

iz — 2R E 0

87K FIFO 2 X A7t 719 3

FIFOLevel[6:0] 60 | R BL/'5 FIFODataReg aff7#% 73 Alis/iE FIFOLevel
(i}
0Bh | WaterLevelReg 08h FIFO b/ 7F ¥ H 4 IR B 25 A7 2%
reserved 7:6 - fri

SE SUHR7R FIFO 2t X -3 3T i (155 15

R FIFO 2t X HFR R 7 4780 T AT 5E X
f) WaterLevel {&, StatuslReg Z¥77#%f HiAlert
WaterLevel[5:0] 6:0 | RIW (A=K

WA FIFO 22 o X K B2/ F 8055 1 3 LI
WaterLevel {f, Status1Reg 2717 2% ) LoAlert £ &

VA

0Ch ControlReg 10h il A7 A
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1: ERF AR E
TStopNow 7 w
Bz —EIR[E 0

1: ERFES LRI E )
TStartNow 6 W
Bz —HiRE 0

reserved 53 |- R

PRI B PRS2k %
RxLastBits[2:0] 2:0 R
W ARAE A 000b, BEAF AT

0Dh | BitFramingReg 00h TH] [0S R T8 45 25 77 2%

1. FRUHEHEEE
StartSend 7 w
HA5 5 Transceive fir & F I %%

FA T A it e A e ST BB ) R — A
PETE FIFO SRk X A A7 T L, ol

0: UXZIAT LSB F7IAENL 0, 55 2 MIAFTRAENL 1
1: IR LSB FHifENL 1, 25 2 MLAFI(ESs 2
RxAlign[2:0] | 6:4 | RIW
7: UXEIR LSB fEIENL 7, 5 2 AP IS L
MR —FF 146 0

IX LAV T 106kBd R HIAZEF MR IhAE, HoAlh

AN 0

reserved 3 - {R

F T W R I%: 8 LT R M R fi — A7
TxLastBits[2:0] 2.0 | RIW (A 5

000b Fzr i Ja — A7 [ Fir AT L3 3%

OEh CollReg xxh S B — AL SRAGIN A 0% 52 AP A7 3%

0: JirA HUC i RLAE R 5 T Bk

ValuesAfterColl 7 RIW HAE 106kBd THABIrhoe A, HAE T
NN 1
reserved 6 - R
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Lo ARSI RN R B RALAE CollPos[4:0]17 75 ]
CollPosNotValid 5 R
Y [ 4k
ATV UG e € ol EXIM PN E A o A
REREIEAAE, Hln.
00h: K HAMPRALTEFCIAAL
CollPos[4:0] 4:0 R
01h: FKHAMRALESR 1AL
08h: FHAMRALIES 8 AL
RATE CollPosNotValid 74 0 B, 3X £647 475 2%
OFh reserved TR
10h reserved 00h TRE
11h ModeReg 3Fh WOR AR DG AR e B o A7 2%
1: CRC Wh4b#E #5115 CRC B Ja A MSB JF4f
CRCResultReg 77 f£##/#] CRCResultMSB[7:0]4%
MSBFirst 7 RIW F1 CRCResultLSB[7:0] fir 4% [ — 3t il foz Fry it 4
S
e FESTAIE(E H1E) % A 2
reserved 6 - TrRE
TXWaitRF | 5 RIW 1. WAL R K& A TR 3N
reserved 42 | RIW TrRE
5 X CRC At HLAE#4AT CalcCRC i & I FBLE
vE: AR(TEE R, B (ERYE RxModeReg FH
TxModeReg 27 17 2% B € X AL H Bk #
CRCPreset 1:0 R/W 00: 0000h
01: 6363h
10: A671h
11: FFFFh
12h TxModeReg 00h TE R IE S ) H i T R
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1: fEREEIE RIEWIAI CRC P24
TXCRCEN 7 RIW
E: HEETE 106kBd HZE A 0

SE R IEHHE IR R, B r] ik 848kBd
000:106kBd
001:212kBd
TxSpeed[2:0] | 6:4 D
010:424kBd

011:848kBd

100-111: 13§

InvMod 3 RIW 1: RIEFIE AR S AR

00: ISO/IEC 14443 A/Mifare
01: fREd

TxFraming 1.0 | RIW
10: fR¥

11: ISO/IEC 14443 B

13h RxModeReg 00h TE BRI F B o 22

1. fFRESIRENIREAIG CRC =4
RXCRCEn 7 R/W
v HAETE 106kBd HZE F¥A 0

JE SISO AL, e Tk 848kBd
000:106kBd
001:212kBd
TxSpeed[2:0] | 6:4 D
010:424kBd

011:848kBd

100-111: ¥

1: ZBE— N EIE R T 4 467), #lk
RXNOErr 3 R/W
2 TAE

0: FEWCEAE USR] — i i 5% ]
RxMultiple 2 R/W
1: R IR MR

RxFraming 1:0 R/W 00: ISO/IEC 14443 A/Mifare
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01: ¥
10: 1484

11: ISO/IEC 14443 B

14h TxControlReg 80h I R ZIR A 5] I TXL A1 TX2
InVTX2RFON 7 RIW 1. 24 TX2 ffifg, TX2 5% LSS
InVTX1RFON 6 RIW 1. 24 TX1MEfE, TX1 5% LSS
InvTx2RFOff 5 RIW 1: 24 TX2 %kfg, TX2 5% LSS
InvTx1RFOff 4 R/W 1: 4 TX1 Zge, TXL 5% 1S5 RAH
1: TX2 5% N ESR R IASIR 13.56MHz
TX2CW 3 RIW ok
0: Tx2CW fif#RE A 13.56MHz % i
reserved 2 £Re
1: TX2 5|fEsAR T &IEHIEH 13.56MHz
Tx2RFEN 1 RIW
1: TX1 5|fEsAR T &EEIEH 13.56MHz
TX1RFEN 0 RIW
0
15h TxASKReg 325 i) 2 3% P 1 i T
Oh
reserved 7 LR
1: J37F ModGsPReg 77 #sIic & , 5
Forcel00ASK 6 R/IW
100%ASK i
reserved 5:0 LR
16h TxSelReg 10h IR B R (5
reserved 7:6 LR
EFRIREh % TX1 A TX2 A
DriverSel[1:0] 5:4 | RIW 00: =2, W DriverSel[1:0MH ¥ =&,
oda R R IR AR R =S8
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01: SRHE W EMmALE NG 5 (%), KEk
i

10: fRE

10: P, SRR T
INVTX1RFON/InvTx1RFOff #l

INVTX2RFON/InvTX2RFOff fi7 [ 14 &

reserved 30 | RIW R
17h RxSelReg 84h PR B E
AR UART A

00: HE KT
UARTSel[1:0] 76 | RIW 01: frH
10: BRIA, BB ARG 5

11: {38

B RIE G, FRUAS S IERT RxWait /N B 5 JT

A, BRI E N, RX SR TS

R 2
RxWait[5:0] | 5:0 | RIW Receive 74 205 %S4

HABFTA M54, Hfn Transceive, MFAuthent %5
X —5%

SRS AT IR o T s SL R TR T

18h | RxThresholdReg IR RS 25 R 1R AL

SE XIS R A R NN 5 95

MinLevel[3:0] 7:4 R/W

5T R T E S 5T
reserved 74 |- 73]

SE PRI SN B /IME S50, 24k Y
CollLevel[2:0] 3:0 | RIW 15 5 1) 55 2 (7 06 25035 3112 95 B oK 7 28 TR0

AL BEAR SR (R — LR R
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19h DemodReg fE A B A A
SESUT TERRUE R R | R Q JEIE 1
e FixIQ FLAZiiAy 0 A BefliRE DL FACE :
00: EFFEHRAIEIE
AddIQ[1:0] | 7:6 | RIW
01: JEA{E Hh ik £RA 0 1 8 T8 IR 45 1% $E A I 1E
10: fRE
11: fRE
1: Wt AddIQ[1:0]3¢ K XO0b, H2U[H 5 4y | il ;
FixIQ 5 RIW
IR AddIQ[1:0]¥ 4 X1b, Uk E N Q il
TPrescalEven 4 RIW BB BT
TauRcev[1:0] | 3:2 | RIW B HAE BRSO R T N PLL B[R] £
TauSync[1:0] | 1:0 | RIW U R FE T N PLL PR B[R] 4
1Ah reserved 00h TRE
1Bh reserved 00h TRE
1Ch MfTxReg 62h P —L MIFARE i3 i &% S5
reserved 72 |- ]
TXWait 1.0 | RIW SE A LI (8]
1Dh MfRxReg 00h Pl —L MIFARE 815 RIS
reserved 7:5 ]
1. PAERIEFE RN, [FIN ¢ MR
ParityDisable | 4 RIW P18 A1 A B A A AT 1) %) A A B o7 24 1 i s
AL
reserved 3:0 IRE
1Eh TypeBReg 00h fit & 1SO/IEC 14443 B i
BEA LI, AEUCE SOF R %05,
RxSOFReq | 7 FUA SOF #1JC SOF ¥diaii. SOF Aatl’s
A FIFO G SOF f¥i#iiit . SOF N4 5 A\ FIFO
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WEH 1B, ANEWECE EOF MEHER, KRB
EOF HI¥# % 2 581 ProtocolErr; & 0 &, Ik
RXEOFReq 6
# EOF FIJG EOF Hy¥fiiii. EOF A&5 A
FIFO
reserved 5
IRV E A 1 H EOFSOFAdjust 4 0, SOF #il EOF
B 1SO 14443B Wl e LKL
%% H EOFSOFAdjust 24 0, SOF A1 EOF Hx
1SO 14443B i 1 5E SR B /IMC
WR ¥ E N 1 H EOFSOFAdjust A 1, NI
SOF {i% Fi i8] : SOFlow = (11etu - 8cycles) /fc
EOFSOFWidth
4 SOF & H A1) : SOFhigh = (2etu + 8cycles) /fc
EOF ik A1 Vi /] : EOFlow = (1letu -
8cycles) /fc,
Horbetu 4 1 LRAFRFSERTIE], cycle v 1 /MEF
B, fo NI AT .
WERBEE N 0 A EOFSOFAdjust 4 1, R4t
1T NATEE 1SO drife
NoTxSOF 3 WEA LN, R4 SOF
NoTXEOF 2 WEAN LN, REHIEA4 EOF
& SUFFF RIS ] (EGT) HIKFE
00 : Obit
TXEGT 1:0 01 : 1bit
10:  2bit
11 : 3bit
1Fh reserved EBh Nl
20h reserved 00h Nl
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CRCResultReg
21h FFh CRC 11545511 MSB
(higher bits)
CRCResultMSB #/~n T CRCResultReg 71788 ) iy 17 MMEAXAE
70 |R
[7:0] Status1Reg 77 77 ) CRCReady fii 4y 1 i &%
CRCResultReg
22h FFh CRC {1545 311 LSB
(lower bits)
CRCResultLSB #/~nT CRCResultReg 71728 MK 717 MMEAAE
7.0 | RIW
[7:0] Status1Reg 75 77-#% ) CRCReady i >4y 1 45 4%
23h reserved 88h PR
24h | ModeWidthReg 26h e 25 T8 1) B
SE SCT R 1R 1) (1) B B R R AR R I A 2
ModWidth[7:0] 7.0 | RIW
% (ModWidth+1/Fclk) e RAE AL A #AR —2F
25h reserved 87h R
26h RFCfgReg 48h i 2 RSO 1 38 2
reserved 7 R
SE SRS 5 R S50
000: 18dB
001: 23dB
010: 18dB
RxGain[2:0] | 6:4 | RIW 011: 23dB
100: 33dB
101: 38dB
110: 43dB
111: 48dB
reserved 3:0 R
27h GsNReg 88h FE S TXL A TX2 51 n 3kzh 2% ) B 5
CWGsN[3:0] | 7:4 | RIW AR, 2 S i N RS B S48 w L
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AT BT, MR TR
AAE R AR IRBNAT FFIS A %5 i e s N B fr
DAAUN Lo

TR RE R R .

FEANRIS , 5 SCHH 1 N SRS S {E, HIEL

AR R R REIRBSIIT T A 2 s

ModGsN[3:0] 3:0 R/W
RN B s Rl Ai0A 1.
R SR RN .
28h CWGsPReg 20h SE X TG R HI AR p AKX I HL S
reserved 7:6 - 3]

SE SURTHS Y P BKEN B R AL, W DA T A
ThEg, MR R TARBE B, P T
CWGsP[5:0] | 5:0 | R/IW
ML AUN 1o

HE: BRI .

29h ModGsPReg 20h B SCITI AT p BRZh 45

reserved 7:6 - {R

TEA B, & SCfH ) P IRS) I B E, WA
TR R W Forcel00ASK 2y 1,
ModGsP[5:0] | 5:0 | R/IW ModGsP FME TG A~ CWGSP 1
BN Lo

JEB: SR A FRA .

2Ah TModeReg 00h JE SERE IR B

1: FEFTAMER, FrABERRT, e sE
TAuto 7 RIW RIEGER G HB A 8h

0: JEI #ASZ UM

reserved 6:5 3]
TAutoRestart | 4 R 1: EREATHR 0, M 16 7/ E R 28 B2k
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S AR PFELRL
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w (ERIR R TR e
0: SEN2iH%F 0 H ComlrgReg 27 17 &% HJ
TimerlRq &AL
TPrescaler_Hi 30 | RIW JE ST s e 4 AL E
2Bh | TPrescalerReg 00h JE ST G g A 8 ArfE
TPrescaler_Lo
7: 0 | RIW € SLT 3 AR A 8 Az fH
TReloadReg
2Ch 00h FE LT 16 AL RS I B B B A E 1\ L
(higher bits)
TReloadReg
2Dh 00h FESLT 16 AL A Y E 2 B R B AR\ L
(lower bits)
TCounterValReg
2Eh xxh el R R TEYAN A
(higher bits)
TCounterValReg
2Fh xxh JE I 2B RIS 8 £
(lower bits)
30h
RFT 00h
~35h
36h AutoTestReg 40h
reserved 7:5 fRE
Wi EOFSOFWidth &5 1 H EOFSOFAdjust
40, SOF fl EOF HX 1SO 14443B il i & X H
R
EOFSOFAdjust 4 RIW 4t EOFSOFWidth 3% H EOFSOFAdjust 24 0,
SOF F1 EOF HY 1SO 14443B il & /M
=
R EOFSOFWidth &4 1 H EOFSOFAdjust
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N1, WA

SOF {i% Fi i ] : SOFlow = (11etu - 8cycles) /fc
SOF 7= Hi i8] : SOFhigh = (2etu + 8cycles) /fc
EOF & Hi FAf[H]: EOFlow = (1letu - 8cycles)
[fc,

o etu oA 1 LRARRREEIT H], cycle A 1 AN #HE
W, fo NEMER. WA EOFSOFWidth 1% & Hy

0 H. EOFSOFAdjust & 1, RZATAARFFE 1SO

Frife
reserved 3:0 - LR
37h Version R B2h %N
JE: RIW: 58 %5;: D: z08: R: Hik; W: HE;
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10 BN A E

vce

_6_INRSTPD

MCU

G

Ci521

PVSS
AVSS

PVDD;
AVDB;

TVDD2

RX

VMID

TX1

X2

OSCIN

oscouT

17

¢R1
16

11

13

e

:l: Antema
1
T

Y[ 27.12MHZ

Jlﬁ—{

[ GND

22 C10

A 10-1 SRR -1

vce

_6_INRSTPD

MCU

.

Ci521

PVSS
AVSS

PVDD
AVDD
TVDD

RX

VMID

TX1

X2

OSCIN

oscouT

2
15
12

17

¢R1
16

1

I heno  [] re

RE

13

GND Il

1
T Antema
1
T

Y 27.12MHZ

IE: (AT LIRS, BIRA 100 uF A4 25
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1 Laser Mark 1
) / PIN 1#
|
_ P w —
\i
TOP VIEW
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# 11-1 HERF

SYMBOL MILLIMETER

MIN NOM MAX
A 0.70 0.75 0.80
Al 0 0.2 0.05
b 0.20 0.25 0.30
b1 0.20 0.25 0.30
c 0.203REF
D 4.90 5.00 5.10
D2 3.40 3.50 3.60
e 0.50BSC
Nd 3.5BSC
Ne 3.5BSC
E 4.90 5.0 5.10
E2 3.40 3.50 3.60
L 0.35 0.40 0.45
L1 0.15REF
K 0.35REF
K1 0.225REF
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12AER
A B H i (EBEAES
V1.0 2022/06/28 | HIH
V1.1 2022/10/24 | HEHITHRAE R
V1.2 2022/11/01 | BEHTHERR
V1.3 2023/02/06 | BN TAE HUH RN B S 4
V1.4 2023/07/13 | 3 4-3 1 QFN16 HH N QFN32L
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133TE{ER
HEIRE

Ci521
ABBCDEE

Ci521:t F ARy

A B HIHERRD, 583K 2020 4

BB M Tk e, #illn 42 fXER2 A FHEE 42 ki T
C:HEE T 0, A, HT. NJBLWA, tHETE RN A, Ho NELW
D T R85, N A, Z. 5iH

EE: A= b I AXhY
F®13-1 iTHREER
A SRS 2% BRIV
Ci521-Sample 5>x6mm 32-pin QFN Box/Tube 5
Ci521 5>6mm 32-pin QFN Tape and reel 4K
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1A BARZFERRTRN

ERYRMEEFERAR FARZTRFH.O
Hi%E: 025-68517780
Hobk: BT X IR AR R =X B # 201 =

Wk http://www.csm-ic.com

mHHEE
FHl: 13645157034, 13645157035

BB4E: sales@csmic.ac.cn

BARXZ R
FHl: 13645157034

BB4E: supports@csmic.ac.cn
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