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* SCHF ISO/IEC 14443 A/MIFARE
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* SCFFISO/IEC 14443 A s id FI015, i &is 848 kBd
o XFREEFPENHED
-SPL 1, @AEH A &k 10 Mbit/s
bR IE R 2 R AT 4
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4 FESHIEN

x 4-1 RS

LAt B/ME BKE LA
P Y L
VDD 0.5 4 \Y%
T 2
TARIRE -40 +85 °C
R 4-2 TESYEER
bR ZH & BROME | HRUE | BOKME | AL
VDDA At & | VDD(PVDD)< VDDA=VDDD | (1) 2.5 33 4 \%
VDDD Bt & | = VDD(TVDD); 2.5 33 4 \%
VDD(TVDD) | TVDD i B B, | VSSA = VSSD = VSS(PVSS) = 25 33 4 AV
E VSS(TVSS) =0V
VDD(PVDD) | PVDD it Hi £, (1) 2.5 33 4 v
=3
VDD(SVDD) | SVDD i Hi Hi | VSSA = VSSD = VSS(PVSS) = 2.5 3.3 4 Y4
i VSS(TVSS)=0V
Ipd e H LR VDDA=VDDD = VDD(TVDD)
= VDD(PVDD)=3.3V
fififids; NRSTPD BIIEAL | (2) - 1.2 1.5 uA
B SHESFRIEIT | () - 1.5 2.5 uA
A
IDDD ¥yt it | DVDD 51#l; VDDD=3.3V - 0.9 1.5 uA
IDDA B BT | AVDD 5fil; VDDA=3.3V, - 2.9 4 mA
CommandReg % 17 #% [
RevOff i =0
AVDD 5| Jifl; #iicds kil - 0.8 1 mA
VDDA=3.3V, CommandReg
ZFAEARI RovOff fi = 1
IDD(TVDD) 3) - 25 30 mA

1) VDDA, VDDD F1VDD (TVDD) UAGA(RIFHER . VDD (PVDD) 5% T

a¢/hNFVDDD.
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VDD(TVDD) | TVDD ftifidifi | VSSA=VSSD =VSS(PVSS) | 5 5 33 4.0 \
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VDD(SVDD) | SVDD fHiHiJE | VSSA = VSSD = VSS(PVSS) 2.5 3.3 4.0 \Y%
=VSS(TVSS) =0V
TR B QFN32 -55 - +125 °C
TARRE QFN32 -40 . +85 oC
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R 4-4 TRBFER
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6.1 5|t
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5 PVSS | G 1 B0 FL
6 NRSTP | I LA «
D L RHCPAERE: SCHIERRIRI, SRR S, Wi SIS 4
HISCEER
S LFHERE
7 MFIN | I MIFARE {5 5%\
8 MFOU | O MIFARE {5 5%t
T
9 SVDD | P MFIN FI MFOUT 5| il 5}t e
10 TVSS | G FIEAHE S 1
11 TX1 0 FIEAR 1SR ERPAE T
12 TVDD | P A AR IR SR A RS 1R 2 B4 it R
13 TX2 0 HIEAR 2 VAR AE T
14 TVSS | G LA S 2 M
15 AVDD | P BRI R P A FE
16 VMID | P WIS HL K
17 RX I UIETUEREE TP
18 AVSS | G Bt it
19 AUXI | O b, AT
20 AUX2 | O s, AT
21 OSCIN | I A IR 5 35 10 SR TBOR B8 A0 TR B 4102 A0 30 7 A 1R B i N (felk =
27.12MHz)
22 0SCO | O s PRI 1 i ) SORFIOR 45 B i
UT
23 IRQ 0 HRTE R FRoR— AR TS
24 SD /0 PR X H AT 1) E AT 000 A N i 2%
NSS I NJEEREEIPN
RX I UART HihE4 A
25 D1 /0 It 1
ADR 5 | 1/O Huik
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26 D2 /0 I 1
ADR 4 |1 Huik
27 D3 /0 I 1
ADR 3 |1 Mk
28 D4 /0 I 11
ADR 2 |1 bk
29 D5 /0 Ik 1
ADR 1 |1 Mok
SCK I SPI S AT A
DTRQ | O UART 155 3R & H H 2 s )
30 D6 /0 Ik
ADR 0 | I FRERE B AT HhlE 0 FA
MOSI | I/O SPI F M4, AHLEA
MX 0 UART % H Z8 i d5 ) 45
31 D7 /0 Ik
SC /0 PR HE XL Hf AT IR N\ A
MISO | I/O SPI FHLHIAN, AL
X 0 UART #4445 T i 2%
32 EA I G R e X2 ER AT i F) s bk A

1) FBIZEZ: I=F A, O=%it, VO=# A/, P=HIE, G=H
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7 IhEEfR

Si522 R IEH S FRAE AN [F] 1) 4% S i 22 A8 Fill §1r 30 R 1Y) ISO/IEC 14443
A/MIFARE /5 =,

2 7-1 ISO/IEC 14443 AIMIFARE /B5#EA TEEMER
JE A A {55247 i Tpr
106 kBd 212 kBd 424 kBd 848 kBd

(A RE T S W R iy il 100% ASK 100% ASK 100% ASK 100% ASK
(Si522 KikH
PEF) 7 mtis K S gRAD | IR EIRED | SRS | oK EhgRiD

fr 128 (13.56 us) | 64 (13.56 us) 32 (13.56 us) 16 (13.56 us)
£ E WA | RAEAES | Bl SR | B RO | B RO | BRI R
(Si522 Lk il i) i) il
RIEWEAR) | BIEIRE 13.56 MHZz/16 13.56 MHZ/16 13.56 MHZ/16 13.56 MHz/16

AL i b SWHEmIS | BPSK BPSK BPSK

Si522 HAEFE A= UART 4 FH AR E ML 2 AL PR 58 B2 1 1ISO/IEC 14443
A/MIFARE %, & 7-1 &7~ 1 ISO/IEC 14443 A il I Ha gm b Ak =X

1SO/IEC 14443 A &=, ,106 kBd

Fa /17
| LA | I | 771 ] |
8-hit data 8-hit data // 8-bitdata
1 odd odd " odd
start bit is 1 parity parity parity
1SO/IEC 14443 A hiit&=t, 212 kBd,424 kBd ,848 kBd even
start /) parity
| L | | [ [ | 771 1T ]
8-bit data 8-bit data 7/ 8-bit data
T odd odd "
ri arit
start bit is 0 parity partty
burst or 32 even parity at the end
subcarrier clocks of the frame
&l 7-1 ISO/IEC 14443 A PHUT % SmAS AmiTRg =X
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M CRC PrAb T 28489 1SO/IEC 14443 A part3 114 CRC 18 I HARYE &%
HR P A TR AL . H BhE BRI A P A DAL B i B ManualRCVReg 2747
P&11) ParityDisable 137 5% 4] .

7.1 #FEQO

7.1.1 BRSO

Si522 S HF SPI, FRAEXZE B ATE AR AT UART # 5 EHLEIE. Si522 7E34
AT R M B A G 2 B A4 1 IF B SR G T AU 2R . BALM B S
Si522 JE A Fa 1) 5] AL 1 (932 48 PSR IR B AL o 3 [ 5 5| I R 5
. R AFIH T AFEREETLE.

R 7-2 KA FH D RBFERH X

51 Bk
UART CHi\) SPI CiirH) PRAE & HAT (VO)

SD RX NSS SD
SDI 0 0 1
EA 0 1 EA
D7 TX MISO SC
D6 MX MOSI ADR 0
D5 DTRQ SCK ADR _1
D4 ADR 2
D3 ADR 3
D2 ADR 4
DI ADR 5

7.1.2 BITIMEEO

BATHMERE D (GEZS SPD (S EHLEEEE, i rlis 10 Mbit/s. 4
5EPUBEN, Sis22 fE ML, B ENLEF A7 20 B DL RIS BRI RF #2
FURH DG EAE E s o e SPI 42 IS Si522 FHAaas il #5% 18] ) ey 1 Hf 47 38
& ZEOHLE SPIARiE—EL.
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Si522

SPIJEAEH} Si522 /E A MM, SPI B8R 20 i F ML= A .

SCK

MOSI

MISO
-

SCK
MOSI

NSS

MISO
NSS

Si522

& 7-2 SPI#EBEEEN

MOSI #1 MISO |

HIE 2079 MSB (LT, HH 6 U I B ) _E T I DR ARG SE . £ N BRI 7]
B2, Si522 FEMF BN BRI SE s, B THR I REFRE .

7.1.2.1 SPI &%

SPI SR I T W N RN, B n FAEEE, KEME T E
TR AL . SPI R R L 7-3,

2 7-3 MOSI 1 MISO _EBI=FIRF

HHmLE FH 0 T T2 % FHin 77 n+l
MOSI Huidik 0 Hidik 1 Huhik 2 Hidik n 00
MISO X A0 B 1 B n-1 B n

7 FERIKRE L (MSB)

A I Y oy B
o e X e X e X e e X e X e y—

e O 0000000 00000000 0000000

7.1.2.2 SPI B¥#iiE

rUrUrryrrrerrererererere

>_

& 7-3 SPIiZ#:fE

SPI B ) Z NP i R RN, RiE—Uhl, W5 n FHEE, Kk
IE 8 ST R L
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Si522

F£ 7-4 MOSI F MISO _ERIETIRF

W2 4 0 S | Ep) % 4 g 4 ]
MOSI Hutlk 0 w0 s 1 HdE n-1 $¥E n
MISO X X X X X

M SERER 5 (7(MSB)
CSN
s ninipgigigigigigiigigigigigigigigipinigip i p i g Ny
00000000 000060600Nnn0000n00 S
MISO A XXX D)—
&l 7-4 SP| B¥pfE
7.1.2.3 SPI SL IRt 7

Kl 7-5 4 SPI LI e [E], 3% 7-5 D SPI SL YR P 544

Tewh 5
CoN \ N
/)
k— Tel e‘ S_\ |Tchh
SCK — 5
ﬁ‘ Tdc Tdh‘
MOSI Do XY VAT 4
esd Ted . L fredz
MISO 4 s7 X ))) X S0
B 7-5 SPI SRRt
R 75 SPI AR FSH
Symbol Parameters Min Max Units
Tdc Data to SCK Setup 2 ns
Tdh SCK to Data Hold 2 ns
Tesd 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
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Tcch SCK to CSN Hold 2 ns
Tcwh CSN Inactive time 50 ns
Tcdz CSN to Output High Z 42 ns

7.1.2.4 SPI Hihl 735

SPI bt 7 b AT & LU A 3. 28— DN il (MSB) & XA H
HIREZC, M Si522 Bl HHE KR m i (MSB) H 1, 545 Si522 KIHHE
b (MSB) BCNZHE 0, 55 1 & 6 e btk HiRARAL (LSB) & hiE
0,

R7-6 HHFHHR

7 (MSB) 6 5 4 3 2 1 0 (LSB)
1, 0, 5§ o 0
7.1.3 UART [0
7.1.3.1 E&EFH
Si522
RX »| RX

<X TX

<«PTRQ DTRQ

- MX MX

B 7-6 UART #6852

7 DTRQ FIMX {5 51514 755# TestPinEnReg 777 #%19 RS232LineEn (/% 5¢

7.1.3.2 A[3& K UART f£5E R

P UART £ 3% RS232 H47H: 1, BRIMEHIE %N 9.6 kBd. FHLIE
8 DA S — AN AL HE % 3 SerialSpeedReg 271728 7 RIS I & .
SerialSpeedReg 77 17-#5 1) BR_TO[2:0]A1 BR_T1[4:0]17 & S T fE K K4,

AN TR AL i 28 M G B A 2 L B R a0 S R s

14 ] 38
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Si522

F7-7 EIER UART B#ER

fEHEZ (kBd) SerialSpeedReg {& FERTRZNREE (%)
Rl B VAVl
7.2 250 FAh -0.25
9.6 235 EBh 0.32
144 218 DAh -0.25
19.2 203 CBh 0.32
38.4 171 ABh 0.32
57.6 154 9Ah -0.25
115.2 122 7Ah -0.25
128 116 7ah -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

bR A i AR 1 AT AR 2

24 BR_T0[2:0] =0:

LR ZE = (27.12 x 10°) / (BR_TO + 1)

4 BR_TO[2:0] > 0:

FEREAR = (27.12 x 10° x 2BRT0-D) /(BR_T1 + 33)
Ve PNEFFATF 1228.8 kBd I1E 5%

7.1.3.3 UART Mi#& =,
F£ 7-8 UART Witk
A K UIEN
VAR, & 1 iz 0
e 8 hir B
121k 1 iz 1

VE e UTER KL G IR 777 L7 s 1,
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\Cfnj =L i S Si522

{ ADDRESS N
J
RX
lsalmo ' arlpo! as!aa'as |@|lRW|SO|
o
< DATA >—
AN
>
sA 100l | D1 | D2 Dsi_m_i D51 D61 D7 | SO
MX e
PR 00 !
1) RE

B 7-7 UART 3R FHE
SR AL T EERET UART 2 BUdE, KIEME DT e
X7 AL
R 7-9 BB FINF

5| FH0 FH
RX Hh ik
X - B 0

S FHLLITN @ UART #058dE, KEMHE - INFHEXLT
R AL .
R 7-10 BEEERFINSF

ElL:] T O T

RX Hudk 0 Kt 0

TX - Hidik 0
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—< ADDRESS DATA >

RX

Isalmo|AL|a2la3taglas | ylrMfsol I'sAlDo|D1|D2!D3!D4a!D5 DS ! D710
I

ADDRESS

TX
|sAlAd!ALlA2!A3 A4 TAS | (1) RSO

" T L
DTRQ I—— _____________ —l_

(1) fRE8

B 7-8 UART S%iENFE
7.1.4 PRENLBITIEO
HERFRAERLL AT Rk
7.2 FIFO 4 [X

Si522 A% —> 64x8 ALl FIFO Z2if X, HRZE M Sis22 M EHLZ A
ey BRI . W NH 4% T FIFODataReg %77 4%, Hudik >y 0x09, 83T i35 %
FAEEREE FIFO 20 [X . FIFOLevelReg %17 #5457 FIFO L2 [X 174 ) 715
¥, /'S5 FIFODataReg 77 7 #% 73 8/ FIFOLevel {H .

NENLIE T fE FIFO Z2h X PRI, FIFO 22 X 2 AL A~ H
HiAlertIRg #1 LoAlertIRq:

FIFO 2 IX Hh 1 715 250 2 LR S8 U, HiAlert B A7, 4558 b )
£ HiAlertIRq.

HiAlertIRq = (64 — FIFOLength ) < WaterLevel

FIFO Z2if X i B~ 50 2 L N353, LoAlert B AT, - fd A rh i il =2k
LoAlertIRq.

LoAlert = FIFOLength < WaterLevel

7.3 FHTER RS
Si522 i B 7 Status1Reg 77 f7-#% 1 IRq A7 B H BUE IRQ 51 IR 4E 7~

17 / 38
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Si522

R 7-11 HWTIENEYE

thrdr & o T fi R P A
IRq SE I #4550 SEN &R T E) 0
TxIRq Rikds — RE R R K AR
CRCIRq CRC Ppab2E2% AbFR5E FIFO 22 1 X 1 T A7 28
RxIRq A — RHAR IR AR
IdleIRq CommIRqReg 27 17 %% PATTR AL
HiAlertIRq FIFO 2 [X FIFO 251X 44 ik
LoAlertIRq FIFO 2 [X FIFO i X ¥4 7
ErrlRq AEHefuh =0 UART o I ) — A R
7.4 HEBER
7.4.1 FEHE

24 NRSTPD 31 JHIA 86 HL P A 65 Fr itk Nt WIS H A i 749 175

AN EANE -

7.4.2 iR

* CommandReg 77 17 #% ] PowerDown S B A7 30 Fr a2 BRI N8, B
H s LT B A A AR

7.4.3 KiXFER

RIE SRR A N B R IR B 28, RIS 54l . % TxControlReg %7
72310 TXARFEN fi72.8% TX2RFEN A7 ¥4 0 BIHE N K 3% 28 4 B AR 2

18 / 38
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8 MYHE

8.1 ¥k

Si522 [HEAE AT HAT — RV & PRSI E, T8I [H iy & 5 748
CommandReg H 5 iy &AL K AT T 2

8.2 EMAYFE

1) B% Transceive 24k, 75 BEHR A7 (BEHE 715 ) ME N A\ iy 2 S B4R FIFO
Gz 0 X AT B , $/AT Transceive a2, 20408 (1) < 3% B BitFramingReg 75 f7#5 ¥ StartSend
(IVACEIP

2) WE—TEHEMSE ML RE YN FIFO 25 ph X HUR B IEF R S50 A 46
JO3 L

3) T IR FIFO ZepP X ANex Bl kR, SCRAE FIFO P X h B &S HdEr
W, REREL.

4) FH4E CommandReg A7 15 — AN T ARSI B AT HAT IO A4, ELan, 1dle

e

8.3 L

#8-1 MAHR
e i 2 ARG HBAE
Idle 0000 ToiRAE, UM ZHT 62 AT
Mem 0001 FiAd 25 A1 3] FIFO 22 X
Generate 0010 FPAE 10 AT FENL ID
RandomID
CalcCRC 0011 W% CRC thab#E 35
Transmit 0100 AL G X Hdhs
NoCmdChange 0111 TS A, HREE CommandReg 2717 2807 1M AN SR AT 4 AT, Eb
an, s
Receive 1000 WO RS S v s
19 / 38
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CSM EstbRE

Si522

Transceive 1100 Ri% FIFO 22 ph X IR 2 R HHTE K% 58 G H aBug 0 ss
MFAuthent 1110 Y& R iR 25 4T MIFARE AREAAIE
SoftReset 1111 A Si522
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0 HFEsRMRGTR

Rev 1.9 2023/03/22

K91 FHBBHR
Address Reset
Mnemonic Bit | Type Description
(Hex) Value
00h reserved 00h e
01h CommandReg 20h A2 P A7 A
7-
reserved i3]
6
RevOff 5 | R'WW e RIS RO 7 5K
1: BENBHH
0: Si522 JE Bl B H AT IR 2 1, 0 7R Sis522
PowerDown 4 D
CL ik & T
VE: WS SoftReset fr 2 UE, M AR AL
WRYE Ay SAE BG4, 2% 274728 AT J0E IE7E AT
Command[3:0] 3:0 | D
B4
02h CommlIEnReg 80h H DT R A B A7 A
1: TRQ 5| L5 55 StatusReg FF 474511 TRq £z
HIME AR
IRgInv 7 | RIW 0: IRQ 51 M55 5 IRq MeMEAFE, 5
DivIEnReg %5 17 8% 1) IRqPushPull A7t &, %ALERIA
J9 1 LA R IRQ 5| i BN =735
1: foirRIE#TER (TxIRq 7)) #%i%3] IRQ 3
TxIEn 6 R/W
J
1. SRS G R (RxIRq fi) &3] IRQ 5
RxIEn 5 R/W
J
IdleEn 4 | /W 1: RSP WrE R (IdlelRq fir) &3] IRQ 5| Bl
1: foFE T RETTE R WHER (HiAlertlRq £7) 1%
HiAlertIEn 3 R/W
# %] IRQ 5l
1: FRETF RETE R WiER (LoAlertlRq fi7) 1%
LoAlertIEn 2 R/W
%3 IRQ 5|
ErrlEn 1 | R'W 1: FEVFEE R PSSR (ErrlRq A7) %3 5] IRQ 5
1: forErf 23 iR (TimerIRq £i7) %i%%] IRQ
TimerlEn 0 R/W
5
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Si522

03h DivIEnReg 00h H DT 1 RO A B 7 A7 A
1: IRQ fE#7#E CMOS 5
IRQPushPull 7 R/W
0: IRQ EJF it 51 1
6-
reserved RE
5
SiginActIEn 4 | R'WW 1: fo¥F MFIN B0% g k26 3] IRQ 31
reserved 3 R
1: ¥ CRC ik (fH DivIRqReg ZFAZAFHI
CRCIEn 2 | R'W
CRCIRq ffi7m) 5365 IRQ 5|l
reserved 1:0 R
04h CommlIRqReg 14h T SR b 75 AT AR 2R
1: i/~ CommIRqReg & 17 45 MIFR £ AL B 1L
Setl 7 | W
0: F57~K CommIRqReg F 1748 MR EALEF
TxIRq 6 | D 1. REEHR G — A K R SR E AL
e Bl I B — AN SR R 00 45 R s B AL
RxIRq 5 |D IR RxModeReg #7431 RxNoErr iz B Az, N
RxIRq X 7E FIFO H{EAEA RUCHURE i B A7
1: mH— 421k (b, CommandReg 75 7745
Al i 2 23 A Tdle A 20D
IdleIRq 4 |D WHR—=A K4 )5 5), CommandReg & 17 #% [
Command([3:0]{E W4Z 2 idle Hizfr B A7
W H 2T UAIAT 1dle 454, A EAL
1: 4 StatusReg 77 £ #5 ¥] HiAlertIRq 7 & A7
HiAlertIRq 3 |D 5 HiAlert {7472, HiAlertIRq Ai{REh rEsE, R
RETEAZAE88 Setl hifg R Ja E AL
1: Y4 StatusReg 77 £ #45 [¥] HiAlertIRq fi7 & A7
LoAlertIRq 2 | D 5 LoAlert 241, LoAlertIRq fiffF T rga:, R
RETEAZAE28 Setl hifgnJa E AL
ErrlRq 1 D 1: ErrorReg MATAA &S %A B {7
TimerIRq 0 |D 1: TCounterValReg H ITHEUE T 0
05h DivIRqReg xOh BT SRR 5 AT A A
1: DivIRqReg #1745 (bR &AL B A7
Set2 7 |wW
0: DivIRqReg 7 at bR EALTEE
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reserved N R
5
1: MFIN ¥
SeinAeika ! AP I N SR L R R = K DA
reserved 3 TRe
CRCIRq 2 1: CalcCRC T4t B BT HE i ab #12
reserved 1:0 TRe
06h ErrorReg 00h R AR e
1: 4447 MFAuthent fir &3R50 /E RF 2 11 K ik %
WrErr 7 Ja— AP AR R G — AT 2 6], ELE FIFO
e X P S H R
TempErr 6 1: NEBIRFEAE AR B R, R IRS) LT
reserved 5 (735
1: EHLEE Si522 WHBIRESHLAHEER)/E FIFO 22t
BufferOvfl 4
X SR A7) e v 5 e
(P R/ EIITRLIEN
CollErr 3 B RSIN B B EiE%E, R7E 106kBd 3 T ARy
MRPER, HAhE RN, B 212/424/848kBd
1: RxModeReg %17 %3] RxCRCEn {7 & fiz H. CRC it
CRCErr 2 SR
B B B E BB
1: ARG I
ParityErr 1 FERZ SR B EsEE, U 106kBd K]
ISO/IEC 14443 A/MIFARE @15 H %%
1: SOF #4i%
FRUSC AR A BB B E 3hi % ALAE 106kBd 1% A 2K,
ProtocolErr 0
£ MFAuthent 7@ $ATHIE, 5 — MmN
FATHEE RN Protocol Err 47 B AV
07h Status1Reg 21h RS FFAER
reserved 7 (35
1: CRC4HRA0
7E B0 K% R B O IRl CRCOK o 5 S i
CRCOk 6
ErrorReg 27 #7-#% ) CRCErr i
EAIARR CRC PRCEEAS, THEIIEZAN 0, 4t
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HEE R HLIE#ZALE AL

CRCReady

1: CRC il#55
{NFEAS ] CalcCRC 74, CRC Bpab# 28t S A
%

IRq

HRFE o I fef B Pt B (. CommIEnReg 1 DivIEnReg),
a7 W17 SR 1) R 7

TRunning

1: GEREREITIEEIZAT, 2N — /N B BRI 5E
K3 TCounterValReg (M

s fET e, e i 2Rl TModeReg (127 4725
{1 TGate[1:0]{£#¢)5 TRunning 7 BA7, Z A%

P55 m

reserved

TRE

HiAlert

1: FIFO S [X (175 i /2 AR 255
HiAlert = (64-FIFOLength)<WaterLevel

1

FIFO KJ& =60, WaterLevel =4 -> HiAlert = 1

FIFO KJ¥ =59, WaterLevel =4 -> HiAlert =0

LoAlert

1: FIFO Zif X 15 5 £ 2 LA R 55
LoAlert = FIFOLength < WaterLevel

E

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

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

08h

Status2Reg

00h

TempSensClear

1: HIERFERTHREBIME 125°C, RO R

reserved

6:4

PR

MFCrypto1On

57 MIFARE Cryptol #.76IF J5 AL A - (K38 5
A K1 i

WA AT MFAuthent fir 2 J& A4 1T & A7

HAE MIFARE Frf R/ SR A 2L, S %

ModemState[2:0]

2:0

T R 2RSS IR A AL

000: =R (idle)

001: Z:4F BitFramingReg 777 2% 1) StartSend £
010: KiXZH (TxWait), W TModeReg 2377 2% )

TxWaitRF £ B A7, W4T TxWait IR B 255003747
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16, /MY TxWait B [7] B TxWaitReg 25 /788 7€ X
011: &I% (transmitting)

100: NS RF(RxWait), W1H TModeReg 7517 43
TxWaitRF 787, M4bT RxWait IRE B BIGHHY)
TFLE, B/ RxWait B[] B RxWaitReg 254745 7€ X
101: A4

110: F:U (receiving)

09h FIFODataReg xxh FIFO 2% X 4 N i th 27 A7 2
P 64 75 FIFO 22 X I HCE 5y A\ H 1
FIFOData[7:0] 7:0 FIFO ZZ 1 X A A BT s i i A\ fan R AT SN
B 1 4 B
0Ah FIFOLevelReg 00h | FIFO & X =i Hifa /R & 17 o%
1: HIEZEWNES FIFO 115 84 F1 ErrorReg 247
FlushBuffer 7 21 BufferOvfl i
EAE VA A EIN)
7R FIFO S IX A7t (1 7715 4
FIFOLevel[6:0] 6:0
/5 FIFODataReg 27 17 %% 43 Hl¥8/3% FIFOLevel
0Bh WaterLevelReg 08h | FIFO |-/ T i H %45 i 7 17 9%
reserved 7:6 R
JE SHB7R FIFO S8 X |- i BT vl iR & 58
IR FIFO L2 IX IR AR 2 HU/N T 805 T W
WaterLevel[5:0] | 6:0 WaterLevel {H, StatuslReg 73 17-#% 1 HiAlert 13 & fif
S FIFO 22 X & B /INF 8% T 5 M) WaterLevel
f, StatuslReg #Ff7#%H) LoAlert {7 B {7
0Ch ControlReg 10h P FF A7 A%
1: s 8L R 1k
TStopNow 7
FA%A— EIR[E 0
1: S 433 RS 5)
TStartNow 6
FA%A— EIR[E 0
reserved 5:3 ]
P i Ja HMU 7719 (R A 3
RxLastBits[2:0] 2:0
UNHRAE Y 000b, AT
0Dh BitFramingReg 00h AT [0 R IOTI =55 2 A7 3
StartSend 7 1: FFaateimsds
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HH 5 Transceive fir&— it G 2

RxAlign[2:0]

6:4

FA T 100 L A W Bl 5 ST B R ) B — AN or
7E FIFO Zeph X A TRAL B, 140

0: Yy LSB fFIAERL 0, 55 2 ArAFHUESL 1

1: USEIH) LSB fFIRAEAL 1, 55 2 AAFIRAEANL 2

7: WCEIN) LSB AFAENL 7, 36 2 AR HEE IR
—FAHIAL 0

XKEEAAY T 106kBd N IRIALBT AT RE, HARB
THAO

reserved

TRE

TxLastBits[2:0]

2:0

FF i mmifkak: 2 T RIEREJE AT
(&4
000b R Ja — A7 1 I BT A LA B AR

O0Eh

CollReg

xxh

SRR 3 — B o RASIN A OC R SO A74%

ValuesAfterColl

0: JTAT HEMC L AE 370 5% I A e
HAE 106kBd T IRARG oA AT, At 0 2 %
M1

reserved

PR

CollPosNotValid

1 ARG B b 5 B b 247 7 CollPos[4:0]3= 7 [ Vi

4h

CollPos[4:0]

4:0

TR TR — I B R AL AL R, R
BRBARAALE, Bl

00h: K HAMRALTE IR AL

Olh: FHIPFRAOLAEH 1AL

08h: FHIPFRALAEH 8 fiL

RAELE CollPosNotValid fi74 0 B}, X7 A &L

OFh

reserved

08h

TRE

10h

reserved

00h

TR

11h

ModeReg

3Fh

e R AR R A AR e B 7 A

MSBFirst

1: CRC Whab#i 88155 CRC 26 M MSB FF4h
CRCResultReg 77 17 2% [fi CRCResultMSB[7:0] 1 1
CRCResultLSB[7:0]1. 3% f& — 3t il 7. 5 AH 2 11

TE: RS0 {E R i A R

reserved

IR
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TxWaitRF 5 |RW 1. A4 G RiE28 A 5 3l
reserved 4 R
PolSigin 3 | R'W SE X MFIN 5| B % 14
reserved 2 R
7€ X CRC Wb EEERHAT CalcCRC Ay & Tk (H
e ARAEEEE, PR EMRE RxModeReg F1
TxModeReg 27 {24+ B € XAk B Bk %
CRCPreset 1.0 | R’'W 00: 0000h
01: 6363h
10: A671h
11: FFFFh
12h TxModeReg 00h TE NI I P Al i 2
1 {FREERE R IEHAR ) CRC 7= 4E
TxCRCEn 7 R/W
VE: HBEAE 106kBd HHE T #E8 0
TE SURGEEAR AL E 2R, f s Al ik 848 kBd
000: 106 kBd
001: 212 kBd
TxSpeed[2:0] 6:4 | D
010: 424 kBd
011: 848 kBd
100-111: {f8
InvMod 3 | R/'W 1o I B 1 1] S AR
reserved 2:0 {R
13h RxModeReg 00h TE SCAZR S (R B R
1 {FREERHCHAR ) CRC 742
RxCRCEn 7 R/W
VE: HAEAE 106kBd HE FHEN 0
TE SCHRWSCER R AL 2R, B Tk 848 kBd
000: 106kBd
001: 212kBd
RxSpeed[2:0] 6:4 | D
010: 424kBd
011: 848kBd
100-111: {f8
1: ZBS— NIRRT 4 4, B
RxNoErr 3 R/W
T Ak
RxMultiple 2 | R/W 0: FWCEAEWEI— AN HR LG 550
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1: eI MR
reserved 1:0 TRE
14h TxControlReg 80h IR 4IRS 51 ) TX1 F1 TX2
InvTx2RFOn 7 | /W 1: 24 TX2 A, TX2 514 i 5 Sl
InvTx1RFOn 6 | RIW 1: 24 TX1AERE, TX1 51 A5 5 Sl
InvTx2RFOff 5 |RW 1: 4 TX2 ‘Kfg, TX2 515 5 ok
InvTx1RFOff 4 | RIW 1: 2 TX1 kA, TXI1 514 A 5 5H
1: TX2 5] i oA SR A Y 13.56 MHz #i5¢
Tx2CW 3| RW
0: Tx2CW fLfEfE i H] 13.56 MHz #i8
reserved 2 TRE
Tx2RFEn 1 | RW 1: TX2 5l LG ] 7 AR AR 13.56 MHz 80
Tx1RFEn 0 |RW 1: TX1 51 R s 1 I EE 10 13.56 MHz 8¢
15h TxAutoReg 00h 2 ) 2 2% P 1R o i
reserved 7 TRE
1: 57T ModGsPReg A7 25 0L &, 78 100% ASK
Forcel00ASK 6 | RIW
L
reserved 5:0 TRE
16h TxSelReg 10h AL N E S
reserved 7:6 TR B
HPRUREN B TX1 A TX2 HIAN
00: =2, WE DriverSel[1:0]{8 3y =&, Hw
HIR U IR B8 R =
01: K H P gmi 2SI B 5 (04), Kk g
DriverSel[1:0] 54 | RIW
i
10: >R EH MFIN 5| IR S5 5 (.45)
11: = P, & B SF I F InvTx IRFOn/InvTx 1 RFOfF
F InvTx2RFOn/InvTx2RFOSF {37 [ 15 B
SigOutSel 3:0 | R/'W 5] MFOUT NS5
17h RxSelReg 84h e FE N A B AR T
HEREE A UART B
00: fHE FIfIK AL
e R 01+ KE MFIN 31000 B A BIS GBRe(3
10: BRIA, BB (5 5
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11: 3R H MFIN 51}, A58l 2% 1) NRZ 4wt {55,
{UAE 106kBd UL EAEHE R R A%

s RILIG, BUSRSER RxWait AN &S IT R,
X BEmi R I I Y, RX 5B TS S5 #5022
W&

RxWait[5:0] 5:0 | R'W Receive iy 4 2% 1% 54
HAFTA a4, U Transceive, MFAuthent #5 3
X—BH
SRS 57 T I 5 TR SL R AR v 4
18h RxThresholdReg B BERD 2% 04 R
58 SUPERD 3% RE B SZ 10 i NRNE 5 50
MinLevel[3:0] 7:4 | RIW
T R AT B M E 5 L
reserved 7:4 TRE
SE PR /MBS IR, SRR S
CollLevel[2:0] 3:0 | R/'W 5110 55 257 05 AUIE B 1% 55 B R 77 A T s e A R B
AR — ML R
19h DemodReg PR 2 L B AT AR A
5ESUT AEBRSU R R TR Q SEIE M
FE: FixIQ AL Z A 0 A fEfdifg A T -
00: R Y IE
AddIQ[1:0] 7:6 | RIW
O1: S Pk PR AR A I8 FHR 45 L 7 (1)
10: fRE
11: R
1: R AddIQ[1:0]%¢ Ay XO0b, HeW [ &y 1 iHiE:
FixIQ 5 | RW
AR AddIQ[1:0]1 0 X1b, Hell il why Q JliE
TPrescalEven 4 | RW B T
TauRcv[1:0] 32 | RI'W U HAR SO R N PLL B [ 5 2
TauSync[1:0] 1:0 | R/'W AR T L FE A IR PLL (1% e i) 5 4
1Ah reserved 00h | R
1Bh reserved 00h | TR
1Ch MifNFCReg 62h 5 ] — L% MIFARE 815 i & 1% 25
reserved 7:2 TRE
TxWait 1:0 | R'W SE SCARA M LI [6)
1Dh ManualRCVReg 00h 54— MIFARE 1813 [ S 5
29 / 38

Rev 1.9 2023/03/22




C AP Rl

Si522

reserved 7:5 TRE
Lo PRAERIE PTG A IR IR AL, RIS DA Bl 73
ParityDisable 4 | VW R0 A £
WAz 28] B A A AR B Az 22 A il o SR Ak B
reserved 3:0 TRE
1Eh reserved 00h | fREd
1Fh SerialSpeedReg EBh | #5417 UART £ M 1HE%E
BR_TO0[2:0] 7:5 | RI'W TR, VN 7.03 7
BR_T1[4:0] 4:0 | R/W TR, W 71371
20h reserved 00h | fREH
CRCResultReg
21h FFh | CRC 54551 MSB
(higher bits)
CRCResultMSB 7R T CRCResultReg 73 17 & (1 5 7 9 I
[7:0] TR {UTE StatuslReg #7725 CRCReady £ 4 1 FFH %L
CRCResultReg
22h FFh | CRC il 545411 LSB
(lower bits)
CRCResultLSB 7R~ T CRCResultReg 73 17 & HIR7 7 A
[7:0] TR {UAE StatusIReg ZF 7725 CRCReady £ 4 1 I H %L
REIR AN < IR REIREN I TX1 M TX2 AT AR
23h GsNOffReg 88h
HgE
AT SEAS], AN, 23R i N RS
P VR AR IR B s
CWGsNOff 7:4 | RIW T CWGsNOSf s b 1: ANAE R LIRS %
VR 2, S MPKAE ] GsNOnReg H1#) CWGsNOn
15
MTSEAs], AN, 23U N RS
HLE, PRV TG R 8. s e ER
ModGsNOff 3:0 | W BERIIAL s BT CWGSNOST (¥ 5% i iz 4
N 1 AAE R LR IR S % I A 8, 75 UK A
GsNOnReg H' ] ModGsNOn {§
24h ModWidthReg 26h Fict 2 1 1) 9
ModWidth(7:0] | 7:0 | R/W SE LT A VR A £ 9 T D R I R £ B4
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(ModWidth+1/Fclk)

A 9 A I — 2

25h

reserved

87h

TRE

26h

RFCfgReg

48h

Fic B e (4 2

reserved

IR

RxGain[2:0]

6:4

SE SRS IS T HLUR I 28 S 8L
000: 18dB
001: 23dB
010: 18dB
011: 23dB
100: 33dB
101: 38dB
110: 43dB

111: 48dB

reserved

3:0

TRE

27h

GsNOnReg

88h

TE N TX1 FTX2 51 n IXSh#% 1 S

28h

CWGsPReg

20h

SE ST 391 R) p B 45 B HL S

2%h

ModGsPReg

20h

SN p BEEN B S

2Ah

TModeReg

00h

SE SCE I 4% BB

TAuto

L FEFTAFER, PraEERT, s
S59A HEN A B
0: JEMFEANSZHRKIFE

TGated[1:0]

6:5

R/W

DA s I 3 LAELE T T3 X

e IR, e 35 TModeReg 77 f£ 7%
] TGated[ 1:0]18 B, Status1Reg 25 17 2& Y TRunning
REBAL, ZAAZ RS S IR

00: Joi 1R

01: MFIN 5|j{ERTEES

10: AUXL fENTTIE(E S

11: -

TAutoRestart

1: EREATEE 0, M 16 7 1) 5 I 3 B 23R A TF
LR R
0: TH#1M%F 0 H CommIRqReg #F A7 #%
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TimerIRq & {7
TPrescaler Hi
3:0 | R/'W FE LT Ay AR 4 ALAE
[3:0]
2Bh TPrescalerReg 00h TE X T 43 AR K 8 A {E
TPrescaler Lo
7 | RWW TESCT rMEs AR 8 AiE
[7:0]
TReloadReg
2Ch 00h TE T 16 Rt Edt ) B B R HE 1 \ iz
(higher bits)
TReloadReg
2Dh 00h | X T 16 it Heas i E 3 E AR B AR\ iz
(lower bits)
TCounterValReg
2Eh xxh | SEREHE K )\ AL
(higher bits)
TCounterValReg
2Fh xxh | EREHEI 8 AL
(lower bits)

S RIW: /%5 D: z)&: R: HiE: W: HE,
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10 BB A RIEE

U1 VDD
. PVDD g
| NRSTPD DVDD
SVDD
TVDD —22
SPI AvDD —L2
MCU K :: UART
sDI Rx —LL Cl”
R2
Si522 H
vmip —8 CZH “I' GND R
. c3
| 1 AN . ||
—L MFIN ™1 I
419‘ MFOUT 10 L c4 T 5
—1 auxi TVSS — ]
— 20 AUX2 TVSS
= ) C7 Cé c8
o |13 GND AN~ A 1 I I
4 pyss 0SCIN —uﬁﬂ—n—
2 pyss — >—||I
r ]
18] PSS \2(21 - 27.12MHz " GND
= oscouT col|
GND
& 10-1 SR A -1
U1 VDD
. PVDD g T
1 NRSTPD DVDD —/
SVDD
TVDD —12
SPI AvDD —i8
MCU K :: UART
SDI RX L * Cl”
R2
Si522
vmip —18 CZH “I' enp L RL
. c3
7] 11 AN~ | ¢
MFIN ™1 I
419‘ MFOUT 10 L c4 L cs5
—1 Auxt TVSS ———
—=20 Aux2 Tvss —4 1 |
= ) c7 ce cs
Txo 13 GND AN~ | H I
4 pvss oscin —2L 1T ch
5
Ta] PVSS Y11 27.12MHz 0—||I'GND
AVSS 2 1 1]
= oscouT cuall

GND
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11 #ERRT

- D [
~— >
1 Laser Mark ‘
, PIN 1#
|
—_— —_— L
|
\ |
TOP VIEW
| y
D_L:D_D_D_D_\_D_D_D_D R
SIDE VIEW ;
l——K
25 ] }« ﬂz v
4 50T Uy
fﬂ:) Bl
v P A ! >
- | o | —
) ] L 4.,
— -
— - D2 | > —
) A ! (-
17D g
v
> bafnninnn ;
I i~ [+ ¢

A 11-1 S H#EEE (QFN32L)
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* 11-1 HER~
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
bl 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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12 RAEER

FRA BAITH# BAT A A
Revl.0 2019/09/27 U=
Revl.4 2021/12/03 B &R IR
Revl.5 2022/10/24 BEETHRER
Revl.6 2023/01/13 1B o A AE 3R R R
Revl.7 2023/02/02 B2 &R 4> RFU 217 as ik
Revl.8 2023/02/06 TR RN AR AR 25
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13 iTERER

BB

ABBCDEE

Si522

Si522::8 FrAhY

A: BHEEHENAN, 540K 2020 4

BB: N L& H RS, #ilan 42 AR 2 A FR5E 42 BT
C:H:t3E T /05, N A. HT. NJ 5 WA, tHEE5 N A. H. N2 W
DR T 4%, N AL Z. BLH

EE: AP HER ARG
#®13-1 WHFERR
T HARD ESE 2k /N AL
Si522-Sample 5%5mm 32-pin QFN Box/Tube 5
Si522 5%5mm 32-pin QFN Tape and reel 4K
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14 FARZFHFSHKREAA

BEEHRHEEBETFERAR BRSO
HiE: 025-68517780
bk R R X AR R R =X B # 201

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

nsHE
FHL: 13645157034, 13645157035

BB4E: sales@csmic.ac.cn

PR H
FHL: 13645157034

BEFE: supports@csmic.ac.cn
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