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37 ISO/IEC 14443 A/B/MIFARE
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5 &4 0T S MIFARE #7411 R
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64 FT RIEFIHEIN FIFO 22X
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TAE&M R/MA TN | FAAL
FLY P T
VDD 2.3 4.0 %
i3
TARTREE -40 +85 °C
x 42 FESHIEE
IR ZH FF R | R B
N S I N I 172
Bm| | @&
AVDD 4l ft | AVDD = VDD (PVDD) = VDD (TVDD); M| 23| 33| 40 \Y
HHEE | VSS=0V
VDD PVDD 23| 33| 40| V
(PVDD) | fitHiHL
&
VDD TVDD 23 33| 40| V
(TVDD) | e
&
Ipd Ee=EREc AVDD=VDD (PVDD) =VDD(TVDD)= 3.3V
i fififidl; NRSTPD 5 il EAK ) 09| 25| uA
P ) 15| 15 uA
IPVDD PVDD VDDI1 5| jl; PYDD=33V 09| 15| mA
e
i
IDDA Mt | VDD4 5]#; VDDA=3.3V, CommandReg 2.9 4 mA
LRI | AP A48 10 RevOff i =0
VDD4 5| j{l; ##s % VDDA=33V, 0.8 1 mA
CommandReg & f7#% 1) RevOff i =1
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(1) VDDA, VDD (PVDD) FIVDD(TVDD) 2 Ail5 2% (R1F 5 /T A
(2) Ipd A2/ B L IR B HE Do

(3) Je T BB R (FA ], 0D T 30mA o

®4-3 #HEE
bk ZH At AN | WA dRK | A
1H 1A {1

AVDD B HE | AVDD=VDD (PVDD)=VDD(TVDD); | 2.3 33 4.0 \%
VDD(PVD | PVDD ff i VSS=0V 23 33 4.0 A%
D) .
VDD(TVD | TVDD ftH H 2.3 3.3 4.0 \Y
D) i

AFA IR B QFN16 -55 - +125 | °C

TAFIRFE QFN16 -40 - +85 oC

TE: WIRIP A FEE L IR BE Z 20 HIHE (5 XT38 SH KA NEHT AT o
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CSM SsibEE
- \-J Fa LN

6.5IBIER

6.1 QFN16 £
1] [is] [1a] [13]
vDDI| 1| 12 | MISO
NRSTPD | 2| 17 [ 11 |oscouT
vDD2 | 3] VSS [10 |OSCIN
TX1| 4] |9 |RX
5L el o] s
& 6-1 5HECEREl (QFN16)
& 6-1 5 jHiR
Sl | ARE | A ik
1 VDDI P PVDD HiJE, 5l IEAE
2 NRSTPD | I EENRECEER PN
P (CHSPAERE: RN BRI, RMRG %, WTTTH N 51 IS SRR
Aoz ETHERE

3 VDD2 P F 53
4 TXI 0] REAs 1RSI BEBE T
5 VDD3 P RIXASHVE TVDD: 25 k1% %% 1 A1 2 1%t 2 kv
6 TX2 0] REAS 2 PAHI I EBE T
7 VDD4 P B HL R AVDD
8 VMID P BSEIEE AN
9 RX I VIPTUERCE PN
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10 | OSCIN I it PRI 3 e B SRR B B 5 [ AR A2 A1 7 A B e iy A\

(felk =27.12 MHz)

11 OSCOUT | O SRR T B 0 SRR TR 2% A o

12 | MISO 0] SPI EHUEIA, MALEH

13 MOSI I SPI MU, MALEIA

14 SCK I SPI HR AT g A\

15 | NSs I NYEEREEIPN

16 IRQ 0 rHTE SR FER AT
17 | VSS G TUYA WA ES S D e

SIHEAL. =N, O=Hit, VO=HiN/H, P=mHi§, G=t

6.2 ESOP16 $3%&
Most (1| @ [16] sck
MIsO [ 2 [15] Nss
DpVvDD | 3 14 | oscour
pvss | 4 13 | oscIN
17
NRSTPD | S VSS 12| Rx
TVSS | 6 11| vmip
™1 [ 7] 10] Avbp
TVDD | 8 9 TX2

K 6-2 5|HECER (ESOP16)

YE: 17 A VSS, RAEH R BA
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& 6-2 5IjHR

Sl | ARE | A ik

1 MOSI I SPI MU, MAHLEIA

2 MISO 0 SPI EHUHIA, MBS H

3 DVDD P HyHiE DVDD

4 DVSS G Fedth

5 NRSTPD | I LEEVRECEER DN
fel: RHCSPAERE: SCHINERRIL, RMIRGHER, Wi G S A AR B
Bz EIHlIRE

6 TVSS G et

7 TXI1 0 REAs 1RSI EBE T

8 TVDD P ROEASHVE TVDD: 25 KI% %% 1 A1 2 1%t 2t ik v

9 TX2 0 REAS 2 PAHI I BBE T

10 | AVDD P B HL R AVDD

11 VMID P WSk

12 | RX I UIPTUERCE PN

13 OSCIN I A AR 4 0 ORI TBOR 3 BTN s [N 2 A0 7 A R I A A\
(felk =27.12 MHz)

14 | OSCOUT | O s AR 57 4 ) SR TBOR 28 ) i

15 | NSS I SPL {55

16 | SCK I SPI H 4TI b A

17 | VSS G O, HONER R 2 Jm r

SIS =hmA, O=fth, VO=MA/mith, P=mJi, G=Hi
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6.3 QFN20 #&

(2] miso
(5| mos1
(=] sck
(5] Nss
(2] RQ

PVDD [ 1) (15] oscour
DVDD | 2) (14 ] oSCIN
NPRSTPD | 3) 21 (13 | rxp
VSS
Ne [ (] RxN
NC [5) (1T | vm
[l [1 [ [] [
® ! a > =
= E 2 £ ¢
& <
B 63 SIMWECER (QFN20)
& 6-3 5l
B | A& | oo sk
1 PVDD P PVDD HUJE, Sl HRIR
2 DVDD | P Her R
3 NRSTPD | I EANRIELLERVN

i RHCPAERE; RPN, RHMRG A, WOTRA 51 IS S %

r: ETHERE

4 NC — —
5 NC — —
6 NC _ _
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7 TXI1 0 HE 1 BB AR S

8 TVDD P FOEAFHUE TVDD: 4 kikds 1A 2 B 2t

9 TX2 0 HE 2 VBB A5 S

10 | AVDD P FEHU R AVDD

11 VMID P WS H T

12 RXN I UIETUERSETUN

13 RXP I VIETUEREE TN

14 OSCIN I A AR a8 0 SORE TBOR B BTN s[RI 2 A0 7 A2 R I b g A\
(felk =27.12 MHz)

15 | OscouT | O s PRI V5 s A SORFIOR 25 B i

16 IRQ 0 HRWTE R PR — AR TS

17 | NSS I SPI {5 55N

18 | SCK I SPI H AT Bh I

19 | MOSI I SPI LN, MBI

20 | MISO 0 SPI EHLHIN, ML H

21 VSS G O, HONER R 2 Jm

SIS =hmA, O=fth, VO=MA/mith, P=mJi, G=Hi

Rev2.0 2023/07/21

12 / 47




FARPEHRL

CiS23

7.DhREH AR

Ci523 K IE LR S HFAE AN [A) 1A% Jan 1K 22 A0 1) P iR B9 ISO/IEC 14443
A/B/MIFARE 1%/ 5 k5L

2 7-1 ISO/IEC 14443 A/MIFARE /SR T @ EHR

AR (ERE ! LR
106kBd 212kBd 424kBd 848kBd
Be) B A% 2 R | B R A% U7 | 100% ASK 100% ASK 100% ASK 100% ASK

(Ci523 k% HE |
%) I SRR | SolKEmTY | SGEKEmED | SRR

(VAN 3 128(13.56us) 64(13.56us) 32(13.56us) 16(13.56us)
I E B TS (G| Ry TR | A e O | R e B | R e O | A e
523 BRI | R i il i il
Hidf) Bl 3 B A | 13.56MHz/16 13.56MHz/16 13.56MHz/16 13.56MHz/16

(A TIE LA g BPSK BPSK BPSK

&7 ISO/IEC 14443B B RBBEHRSHFIE
ey (eSS i pLEs
106kBd 212kBd 424kBd
R TR A R 1 1 10%ASK 10%ASK 10%ASK
(Ci523 Rk iz b NRZ -L NRZ -L NRZ -L
I TES S ALK (128/13.56) ps (64/13.56) s (32/13.56) ps
Ll A B A 5 7 B il B A 8 A7 R il R R )
(Ci523 ek HEY Tk 13.56MHz/16 13.56MHz/16 13.56MHz/16
Sl =EE /D) 3z i it BPSK BPSK BPSK
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Ci523 HAE#A=N UART A% FH AN B L 2L B 52 5217 ISO/IEC 14443
A/B/MIFARE i, & 7.1 &7~ 7 ISO/IEC 14443 A Fr B 2 iS A A% =X

ISO/IEC 14443 A &t , 106 kBd

FHa /7
L L rr o 77 Ll
| 8-bit data | | 8-bit data | | 7/ g-blt data! | |
i odd odd " odd
start bit is 1 parity parity parity
ISO/IEC 14443 A iiE=t,, 212 kBd,424 kBd ,848 kBd even
start parity
/1
L L e 7/ il
| I | 8-bit data | | 8-bit data | | 7 !c'3—b|t da'raI | |
1 odd odd X
arit arit
start bit is 0 panty party
burst or 32 even parity at the

subcarrier clocks end of the frame

B 7.1 ISO/IEC 14443 A B BE SRS FIiihg =X

P CRC PrabFE 24445 ISO/IEC 14443 A part3 115 CRC 1 I HARTE 5415
KPR AL. B MR AL 7A@ Bl B MfRxReg 77 47 2% I
ParityDisable 137 5[4 .

7.1 BFEO

7.1.1 B|ITHMEEO

AT AN OGRS SPDSCH S ENLEEEE, e ik 10Mbits. 53
HUBMER, CiS23 fE ML, el ML A7 2510 B DL R Bz RE $2 11 4
S I B o % SPI R 1 SEBIL Ci523 M1 il 4% 1] ) ik R 73815 . 1%
CH S SPI krifE— .

CSMS523
SCK
SCK
MOSI
08 MOSI
MISO
MISO
NSS NSS
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osmMm [—yas} Sk
'y AR PFEARL

CiS23

& 7.2 SPLEEEML
SPLIEAE I Ci523 fEJ9 AL, SPI I Zi 1 4142 - MOSI A1 MISO L f]
Gy MSB TERT, 4 L ZTERS i B TR AR RRRRE , 15T FEVRE T2 2.
Ci523 TER 81 T R I SR 4080, B R R R T

7.1.2 SPI iEHHE

SPI B 1 W RN, % n FEEE, KEME T E X
TR ML, SPI R LK 7.3,

# 7-3 MOSI 1 MISO _E [ FiIR)F
Hidfizk FA0 FH 1 T2 £ FHn FA ekl
MOSI bk 0 Hohik 1 bk 2 Hobilk n 00
MISO X iz 0 Hds 1 Hdls n-1 Hd n

e I RIFR E/(MSB)

o T I I N Oy
DO.0.0.0.0.8 0

>_

A I I O I S

& 7.3 SPI i

7.1.3 SP1 E#iE

SPI 58l i) 7 1 7 an N & P, K& —vtal, w5 o AR, KRB
O 7 T R k. SPT I WLIE 7.4,

% 7-4 MOSI il MISO _EH535
Bl 2 FA0 T T2 = FHn =)
ntl
MOSI Hutik 0 il o o 1 #4fE n-1 i n
MISO X X X X X
I AR 57 E [L(MSB)
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osMm = S ke
. 4 PAS PR

CiS23

SCK | [ L
MOSI

LN EEE XD
MISO

s 00000000

XXX DD XX XX X X o—

7.1.4 SP1 BLRUAY Fr

& 7.4 SPI B

7.5 79 SPI $u RIS &1, 3% 7-5 Oy SPI AN Fr 224

CSN

Tewh

AV

ss O
— Ta Tech
N
Most [ X Ca XTI e Y N a X
MISO ( = s7 — ‘)‘) S0 =
B 7.4 SPI JL 24 7
R 7-5 SPI LRI 24
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
Tel SCK Low Time 40 ns
Tch SCK High Time 40 ns
Fsck SCK Frequency 0 10 MHz
Tr, T SCK Rise and Fall 100 ns
Tec CSN to SCK Setup 2 ns
Tcch SCK to CSN Hold 2 ns
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o Aeiiain Ci523

Tewh CSN Inactive time 50 ns
Tedz CSN to Output High Z 42 ns
7.1.5 SPI bt =4

SPI Hubik 75 L AfF A LA A& 38— i S AL (MSB) 2 SAE F (145
X, M Ci523 BElal (K EE i B AL(MSBY NIZHE 1, B4 Ci523 MIEUE KK hr
(MSB)L B NIBHE 0, 55 1 & 6 frE ik H K47 (LSB) ¥ NiZ 4 0.

R 7-6 HubkFIIER
7(MSB) 6: 1 0(LSB)
1: /0. 5§ Hodik 0

7.2 FIFO & MH[X

Ci523 & —4> 64x8 Arff) FIFO Z2i X, ARG P Ci523 FFEMLZ [AIIHIA
R . B 4% TN FIFODataReg 271745, Hidiky 0x09, @idiLEi%
WAL ERES FIFO 229 [X .FIFOLevelReg 7717 #5487 FIFO 25 i [X 17l it 7715 54
/5 FIFODataReg a7 f£#% 73 5ll98/4 FIFOLevel 1H .

NENLS T i FIFO 22 i X (RPRIL, FIFO 22 M IX 23 77 A g A v i
HiAlertIRq I LoAlertIRq:

FIFO 263 X A ()75 i /2 UL N 5200, HiAlert BAL, 22 A A 70 7= A4
HiAlertIRq

Hidlert = (64 — FIFOLength) < WaterLevel

FIFO Zzrh X )75 20w 2 DL N 255X, LoAlert B A7, {4 5E I U 7 A

LoAlertIRq
LoAlert = FIFOLength < WaterLevel

7.3 hETRER RS

Ci523 i@id B 7 Status]Reg ZF 1728 IRq f7 B B0F IRQ 5l ISk diE 7= ¥
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= mEm Ci523
#® 7-7 FWIRER

bR 5 7 5 fish 45 A

TimerIRq JE I 35 57T SE I ARTHELE] 0

TxIRq RIkAE —REHR IR KRS

CRCIRq CRC Hipib 2% AbFE5E FIFO 22t IX 1 BT Hicdfs

RxIRq el s — UCHR BB

IdleIRq ComlrqReg %17 %% PATTE— M4

HiAlertIRq FIFO 22X FIFO 22 M X ¥4 il

LoAlertIRq FIFO ZZ7#[X FIFO 22X ¥4 7%

ErrlRq e fim = UART o 2] — AR

7.4 HHEIRN

7.4.1 WEiEH

24 NRSTPD 5| B AP o BE A . MRS FELR HY )5 P 3 A7
B YSE=EDAIE

7.4.2 FEH

* CommandReg &7 17 #% 1] PowerDown S B A7 B8 Fr 37 BEHE N #csi v, B
A T SR EAL .

7.4.3 RiEEBEHE

RILTR AT N R IR B A%, BISCHISH%. ¥ TxControlReg 7F
174511 TxIRFEn f8X Tx2RFEn £ % 0 BUE N ik 28 f AR
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8. LK
8.1 Hkik

Ci523 WIHAE BT AT — Ry 2 PR SN2, 8l a4 5
CommandReg H 5y 2K AT AT 2

&
2
2
2

8.2 BT

o F& Transceive fix24b, 5B AL (B 7 1) ME 5 1 fr 4 3L E]
AR FIFO 2% v X AL B HHE , W AT Transceive fim &0, 4R M K% H
BitFramingReg &7 {7 #& ] StartSend 17 /5 3]«

s WE—EHEMNSE M2 RA UM FIFO 22 rf X BRI IEMEE 1S4
A TR A 3

o 2RI FIFO 2 XA HANER, SCRHE FIFO ZmM X 5im4 S
. BT, REESwS

o EHLFE CommandReg & 17 #% 1 5 —ASHT iy AR FH I S AT BT A 2
b, Idle 4
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8.3 SR
R 81 MR

i i ARG A
Idle 0000 TotAE, WO 4 HT A4 AT
Mem 0001 FAAi# 25 5153 FIFO 22 X
Generate RandomID | 0010 PR 10 FATBERL ID
CalcCRC 0011 ol CRC Phab 2 3%
Transmit 0100 HRIE Gz X B
NoCmdChange 0111 T A iAs, kA& CommandReg 27 47 B8 1T AS 520 iy 4 FI A

A7, Hedn, AL
Receive 1000 POS BL S L
Transceive 1100 Ji& FIFO e X A HHE 25 R AT 18 K I& 58 U H Shas # 1 as
MFAuthent 1110 YER B 348 $1 4T MIFARE Ar#E DA IE
SoftReset 1111 A Cis23
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9.5 TR RRBRE R

£ 9-1 FEB/YHR
Address Reset
Mnemonic Bit Type Description
(Hex) Value
00h reserved 00h {R
0lh | CommandReg 20h R A AE A
reserved 7:6 | RI'W BB 0
RevOff 5 R/W e USSR 43 5 A
1: N
0: Ci523 FHBNMEEEL R Z A6 N 1, 0 2R
PowerDown 4 D
Ci523 CLfE&UT
HE: W SoftReset iy WU, ZALAREFE AL
MR Ay A E WS fr 2, X E A7 1] RN IETER
Command([3:0] 3:0 D
AT A
02h ComIEnReg 80h R T4 ) R4S B 2 AT A
1: IRQ 5|/l L5515 StatusReg 747451 IRq
R B
IRqInv 7 R/W 0: IRQ 5l EMfE55 IRq MMEMFE, 5
DivIEnReg % 17 #5 ) IRqPushPull 7t &, 1% 47 2k
N9 1 A fR IRQ 5% tH B~ R =738
1: SCVFAGE AR T Wi R (TxIRq f1)f%i% 2] IRQ 5
TxIEn 6 R/W
Jl
1: SRR RS T TG SR (RxTRq )% 3 TRQ 5l
RxIEn 5 R/W
J
1 FavFa i Wi R (dleTRq fr)f&i6 %] TRQ 5l
IdleEn 4 R/'W
Ji
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‘CosM g=shReE
- < AR PEIR

CiS23

T FOVFRE T B T o 7 i R (HiAlertIRq i)

HiAlertIEn 3 R/W
#F TRQ 5
1: FUVFIK T BRMEL T W id SR (LoAlertIRq A7) f%
LoAlertIEn 2 R/W
3| IRQ 5
ErrlEn 1 R/W 1: FRVEE % A W1 SR (BrrRq )16 2 TRQ 51 B
1: FOVFE I 28 A Wi SR (TimerIRq £37)f£3% %] IRQ
TimerlEn 0 R/W
Gl
03h DivIEnReg 00h F B ) 15 e 2 A7 2%
1: IRQ fEds#E CMOS 5
IRQPushPull | 7 R/W
0: IRQ TEJTisfn th 51
reserved 6:3 | R/'W BHiINE 0
1: A% CRC HrigR(tH DivirqReg #7451
CRCIEn 2 R/W
CRCiRq iz 7m) %16 %] IRQ 5114l
reserved 1:0 RE
04h ComlrqReg 14h HTE Kb S A A
1: 87~ ComlIrqReg 217 &5 K145 AL B AL
Setl 7 W
0: 187~ ComlrqReg 748 AR EALIEF
TxIRq 6 D 1: RIEHAR GG — ARk fESLRVE AL
e BRI 3 — AN R I R 46 RS B
RxIRq 5 D W RxModeReg 27 17 #5#) RxNoErr 7 A7, N
RxIRq {X7E FIFO A7 7EA B I B AL
I R —ANarA &bt tn, CommandReg 17
35 M EC A A 4 O A Tdle fir &)
IdleIRq 4 D WR—AKHE L 558, CommandReg 751745 (1)
Command[3:0]{E W4 idle H %A B A
BRI LEHAT 1dle @4, ZAAEAL
HiAlertlRq | 3 D 1: 4 StatusReg &5 17 #5 1f) HiAlertlrq £ B.f7
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\CsSM =R
- ,iﬁﬁﬂpiﬁﬂ

CiS23

5 HiAlert fiz#H %, HiAlertIRq iz {f7FH i 44,

HBETE AR A7 88 Setl hifen g AL

1: 4 StatusReg 4745 1) HiAlertlrq {37 B {7

LoAlertlRq | 2 5 LoAlert fi241%, LoAlertIRq £ {547 & Wi 244,
BB AR A74% Set] ARG HAL
ErrlRq 1 1: ErrorReg HITAT 45RO E AL
TimerIRq 0 1: TCounterValReg H T EUE T2 0
05h DivirqReg x0h KT SR AR 5 A AR 2R
1: DivlrqReg #7398 AR E AL E AL
Set2 7
0: DivlrqReg F7as bR ELIEE
reserved 6:3 R
CRCIRq 2 1: CalcCRC iy 20 B AT A HE s sk 3%
reserved 1:0 R
06h ErrorReg 00h RS F AL A
1: 4347 MFAuthent iy 4 #IH8L7E RF #: 1 K i%
WrErr 7 BE— AN FEAERBOR G — AT LR, ENUE
FIFO 221 X v 'S5 45
1 ARG AR A U B iR, R IR BN 3K
TempErr 6
Wi
reserved 5 R
1: FHLEL Ci523 PWHERESHLANEILER)TE FIFO
BufferOv{l 4
SR X LI R AT 1R 3 S R
| ER R ESIEDRLIEN
BERE S B A EETE, HIE 106kBd #E T
CollErr 3
Ly p o sk, oAb #EET LK, W
212/424/848kBd
CRCErr 2 1: RxModeReg 27 172 ] RxCRCEn {7 & /7 H. CRC
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4 FARPER

CiS23

PSS

Bl BB B A SR %

1: AR R I

ParityErr 1 FEHZ BRI B EEE, LTE 106kBd
f] ISO/IEC 14443 A/MIFARE 315 FF 45 %%
1: SOF fi%
PSSR BB B H BhiE %, AU/ 106kBd A T
Protocol Err
B2, {E MFAuthent fir 447 WIE], #— ANl
WS ) =55 Hi2 W ProtocolErr £ & A7
07h Status1Reg 21h REFAER
reserved 7 TR
1: CRC4RA0
TE R R 3% RO H] CRCOk A & Ui
CRCOk 6 ErrorReg 27 {7 #¥ 1] CRCErr {3
ZALFRR CRC PMCHES, THEHARZA N 0, 2
LR LR iZA B AL
1: CRC iHH4H
CRCReady | 5 XA CaleCRC fin4, CRC Wb 2S T HIH
[EIESEYS
MR W AE L B (WL ComlEnReg Fl
IRq 4
DivIEnReg), #5871 =Rk @) o Wi
1: SERSAREICIEAEZAT, 2N — b R
TE I #8453 9% TCounterValReg [{I{E
TRunning 3 W R, R 25ET TModeReg (1175
1728 1) TGate[1:0]f# /5 TRunning {7 B A7, %47
R ARELER=3 -l
reserved 2 TR
24 / 47

Rev2.0 2023/07/21




I\/( f__—-_-:f_'_;_'»'\i s, -
\Csw R
: ESTth R

CiS23

HiAlert

1: FIFO 2z DX o i) <7 5 #oi 2 LA R 453K
HiAlert = (64-FIFOLength)<WaterLevel

K

FIFO K& =60, WaterLevel =4 > HiAlert = 1

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

LoAlert

1: FIFO & DX ) 15 50 /2 LA R 25 20
LoAlert = FIFOLength<WaterLevel

K

FIFO /& =4, WaterLevel =4 > LoAlert= 1

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

08h

Status2Reg

00h

TempSensCl

car

R/W

1o IR T IREFAE 125°CH, R R

B

reserved

6:4

(3

MFCryptolOn

87~ MIFARE Cryptol H.ooHF 8 FA LA R 1
15 A0 P 1

HUA Ih#hAT MFAuthent iy 4 J5 4 0] B A7

HAE MIFARE ARG/ SR H R, Bk

%

4

ModemState[2:0]

2:0

TR R 14 BRI RS L

000: ¥ (idle)

001: %5:4¥F BitFramingReg 7577 % StartSend 17
010: KIXEEMH(TxWait), W15 TModeReg 27 1728
() TxWaitRF 7 B A7, J4bT TxWait IR25 B ZI 5
IHAELE, B/ TxWait A TxWaitReg 2%
Fra e L

011: & i%(transmitting)

Rev2.0 2023/07/21
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-\_E:T'__:'::%"i:;u . o °
e et Ci523

100: B EFF(RxWait), 15 TModeReg % 778%
) TxWaitRF iz B A7, WAL T RxWait R B H 5
PAHAEAE, B/ RxWait BFA] ) RxWaitReg &
1748 78 L

101: 555

110: Uk (receiving)

09h | FIFODataReg xxh FIFO 22 [X i Ny H 27 A7 7%

PR 64 7745 FIFO 2 [X O Edia dan A\ i 141

FIFOData[7:0] 70 | D FIFO &1 IX A 9 A 0 i i N\ i o 0 947
N/ 2%
0Ah | FIFOLevelReg 00h FIFO 221X T 5 £ 7 2F A7 o

1: SCENEZ NS FIFO KI5 4640 ErrorReg
FlushBuffer 7 W A7 43 1) BufferOvfl fi7

Bzl —HiR [\ 0

R71 FIFO 22 X A74if (¥ 7 17 44

FIFOLevel[6:0] 6:0 | R /5 FIFODataReg 77 {777 HJ5/3% FIFOLevel
(=l
0Bh | WaterLevelReg 08h FIFO b/ ¥ Hi %5 B {E 75 A7 4
reserved 7:6 - fRE

€ A7 FIFO S8 X b i B N Vit (1% & 1

W FIFO & X (A2 7 4780 Tl 5% 152 L
ff] WaterLevel {i, StatuslReg Z¥77#%] HiAlert
WaterLevel[5:0] 6:0 | R/'W IVARDA

R FIFO 2% i X K B2/ T 8046 T 5 LI
WaterLevel {f, Status1Reg % /725 (1] LoAlert {7 &

i1

0Ch ControlReg 10h P A A7 A
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\CsM sl 0
o Rl Ci523
1: SER 2L EE L
TStopNow 7 Y
BEZAL—HEIR[E] 0
1: EW 28080 S Bh
TStartNow 6 w
Bz —HIRF 0
reserved 5:3 - PR
T i fa B 270 1A U
RxLastBits[2:0] | 2:0 | R
UWRAE N 000b, FEAFATEIH R
0Dh | BitFramingReg 00h AT [ A5 R o 8 45 27 A7 2
1: FFiRfEs B
StartSend 7 w
HH 5 Transceive iy 42— H B 2L
TR AL i BRI @ ST Bl B 28— A
{I1E FIFO ZZ b X W A7 i &, fln
0: WLHIM LSB AFIAENL 0, 28 2 RIAFTRAENL 1
1: WKEIK) LSB fEIRAEAL 1, 5 2 S AFTRESL 2
RxAlign[2:0] | 6:4 R/W
7: UWLEIM LSB fEUAENAL 7, 56 2 AP UEEE
IR —FT AL 0
XL T 106kBd T RINLBE P9 ThRE, Hoh
TR0
reserved 3 R
TR A% €T RENRE—NFI
TxLastBits[2:0] 2:0 | R'W Sl A4
000b 37 5 Ja — AT 719 (1 BT AL AT B ki
0Eh CollReg xxh SR 1 58— AN 3 S A A 5% 8 X 35 A7 4
0: BT BRI IS 75 98 I 5 5 ok
ValuesAfterColl 7 R/W RAE 106kBd T HIABT e, HAES T
MEEEA 1
reserved 6 PR
27 | 47
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.
‘CosM g=shReE
- < AR PEIR

CiS23

L ARATIE) R B RALLE CollPos[4:0]F 7~ ]

CollPosNotValid | 5
FEAEE A
SN ST el €l I N DA VAL
HREREARIALE , ]l
00h: W] RALTE A G
CollPos[4:0] 40 | R
Olh: RHIMRAESR 147
08h: KHIMRALLES 8 fif
B FE CollPosNotValid 7y 0 B, X LA A 2K
OFh reserved TR
10h reserved 00h TR
11h ModeReg 3Fh WOR AR S AR 2 URE L o A7 2%
1: CRC Wb HEZiH5 CRC I Ja ) MSB JF 16
CRCResultReg # 7 ## ] CRCResultMSB[7:0]f;
MSBFirst 7 R/W H1 CRCResultLSB[7:0]4v. 44 {8 — 3t il o7 (¥ F A+
i
TE: TESHITE (5 10 1R 1% A 4 22
reserved 6 TRE
TXWaitRF 5 R/W 1. R E G RERA R 5
reserved 42 | RIW TRE
5 X CRC WAk FE#8H4T CalcCRC iy 4 [ T (i
A ARE(EHE, FULERYE RxModeReg 1
TxModeReg 27 745 B € X A7 B Bk
CRCPreset | 1:0 | R/'W 00: 0000h
01: 6363h
10: A671h
11: FFFFh
12h TxModeReg 00h SE SR I PR HicH o
28 / 47
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csm B chFl .
< 5 PR
1: {FREFE KX AR K CRC 724
TxCRCEn 7 R/W
T HEBETE 106kBd #EE TN 0
TESURIEBAR AL, fxenl A 848kBd
000:106kBd
001:212kBd
TxSpeed[2:0] | 6:4 | D
010:424kBd
011:848kBd
100-111: {488
InvMod 3 R/W 1 RIEERE MR 5 AR
00: ISO/IEC 14443 A/Mifare
01: {384
TxFraming 1:0 R/W
10: {#H
11: ISO/IEC 14443 B
13h RxModeReg 00h S SCHZRVST A PR HH

1: {EREHUE Y ) CRC 774
RxCRCEn 7 R/W
VE: HHETE 106kBd HZE T4 0

TE WA ALE 2, s ik 848kBd
000:106kBd
001:212kBd
TxSpeed[2:0] | 6:4 D
010:424kBd

011:848kBd

100-111: 484

1: ZEE— N EEE D> T 4 A7), #Uk
RxNoErr 3 R/W
a i TAE

0: FRUCESAEUCE] — B e o< M
RxMultiple 2 R/W
1. BES PRI M AR

RxFraming 1:0 R/W 00: ISO/IEC 14443 A/Mifare
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\(' > L <1 o L4
ci-'-_g RSP EI C 1523

01: f#¢
10: {#

11: ISO/IEC 14443 B

14h TxControlReg 80h PR IR B 5] B TX1 AT TX2
InvTx2RFOn 7 R/W 1: 24 TX2 f#RE, TX2 5|4 H 455 &AM
InvTx1RFOn 6 R/W 1: 24 TXIf#RE, TXI 5|4 H 455 A0
InvTx2RFOff | § R/W 1: 2 TX2 Jkfg, TX2 5l %L 1ES A
InvTxIRFOff | 4 R/W 1: 4 TX1 KAE, TXI 5] B S5 A

1: TX2 5l SR AR FEHIH 13.56MHz
Tx2CW 3 R/W K

0: Tx2CW HFREH] 13.56MHz 33

reserved 2 - R

1: TX2 5|4 7 AR EdE T 13.56MHz

Tx2RFEn 1 R/W
1: TX1 5lEfERRES T ZIEHYEN 13.56MHz
Tx1RFEn 0 R/W
0
15h TxASKReg Fa 1) 32 1 T o i B
Oh
reserved 7 - PR
1: JiSLF ModGsPReg #F 17 2 MC B, ol
Forcel00ASK 6 R/W
100%ASK 1
reserved 5:0 - RE
16h TxSelReg 10h RIS A (S5
reserved 7:6 - R
EFRIRS)2E TX1 FI TX2 %I
DriverSel[1:0] 5:4 | R'W 00: =7, R DriverSel[1:0]{H ¥ =&,
o B R IR h A% R A =S
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‘CosM g=shReE
. 3 AR PEIR

CiS23

01: K [ P ERGmAD 3 MBS 5 (m4), K¥hk
W IT

10: fRE

1: P, Rk T
InvTx1RFOn/InvTx 1IRFOfF Fl

InvTx2RFOn/InvTx2RFOff {37 1% &

reserved

3:0

R/W

(3

17h

RxSelReg

84h

PR U A

UARTSel[1:0]

7:6

R/W

WP A= UART HISIA

00: fHZIKHEF

10: BN, N ERREISE R A 5 5

11: %%

RxWait[5:0]

5:0

R/W

B bk e, TR IER RxWait M85 IT
A, ZBCWRI I RN, RX SR RS
AR 2

Receive i & 2% 1% S5

W

HAbAT A 4, N Transceive, MFAuthent #f
X —2%

HERS AT IR Ja T SR T Aa T

18h

RxThresholdReg

EPEALERG 25 1) B

MinLevel[3:0]

7:4

R/W

SE SRR 23 BE 32 (M iR /NS 55

5T AR T R(E 5 TE R

reserved

7:4

3

CollLevel[2:0]

3:0

R/W

5E RS SN B MBS OREE, SR D
5 A 55 2 0 ZI B4 5 B R 7 A TR

LI FERH IR B0 — MLk 5%
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19h DemodReg fif A8 B A A
SESUT TERROS R AR TR Q S 1 1
e FixIQ AL B 0 A4 REfRE L FACE. :
00: LR HIE
AddIQ[1:0] | 7:6 | R/W
01: MHAF rp L BRI R I T8 IR 5 b PR
10: fRE
11: {8
1: 415 AddIQ[1:0]%¢ Ay XOb, HEls ] &y 1 38 IE
FixIQ 5 R/W
R AddIQ[1:0]¥ A X1b, B2 Q ifiE
TPrescalEven 4 R/W BCE M
TauRev[1:0] | 322 | R/W U B O AR H AR PLIL RIS 8] 3 %5
TauSync[1:0] | 1:0 | R/W U SRR R R Y PLL (4B [ 4
1Ah reserved 00h (3]
1Bh reserved 00h (3]
1Ch MfTxReg 62h i — 1k MIFARE 15 i R %S5
reserved 72 | - (3]
TxWait 1:0 | R/'W SE SUBANE 32 7]
1Dh MfRxReg 00h Pt — e MIFARE 3813 [R50 25
reserved 7:5 (23]
1 PRAERGE P A AR A, R 5% AT Ui
ParityDisable | 4 R/W %) A A B A AT B 190 A A B o7 24 1 i s
SR AabHE
reserved 3:0 PR
1Eh TypeBReg 00h fi. B ISO/IEC 14443 B 1%
WEAN LR, AEWE SOF MR : H 05,
RxSOFReq | 7 5 WCH SOF #1776 SOF M##iifi. SOF A&tS
A FIFO 7 SOF HI¥t#iiiit . SOF AN 24 5 A\ FIFO
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=y mscRm Ci523
WEN 1K, AL EOF R, KRBT
EOF HI%diii £ 53 ProtocolErr; 15 0 J&5, H%UX
RxEOFReq 6
H EOF #IJG EOF M#¥iifi. EOF At E A
FIFO
reserved 5
WIRBEE N 1 H EOFSOFAdjust 4 0, SOF 1 EOF
H{ ISO 14443B Wil 58 HIER KK
I #9%% H EOFSOFAdjust 9 0, SOF 1 EOF Ht
ISO 14443B Wil b IR /M s
WHE B E N 1 H EOFSOFAdjust A 1, M
SOF ik H B} [A]: SOFlow = (1letu - 8cycles) /fc
EOFSOFWidth
4 SOF 7 H i [A]: SOFhigh = (2etu + 8cycles) /fc
EOF % Hi°F-Ff 8] : EOFlow = (lletu -
8cycles) /fc,
Hoetu 9 1 LUAFRFEERTE], cycle 2 1 M0
BRI, fo AR .
WRBE N 0 H EOFSOFAdjust N 1, R4
1T NAFFA 1SO fndE
NoTxSOF 3 WEAN TN, REHIEA4 SOF
NoTxEOF 2 WEAN LN, REBHEA 4 EOF
S8 SUFAF AR IS (8] (EGT) UK
00 : Obit
TXEGT 1:0 01 : Ibit
10:  2bit
11 : 3bit
1Fh reserved EBh e
20h reserved 00h fREE
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CRCResultReg
21h FFh CRC 1 H 45511 MSB
(higher bits)
CRCResultMSB #/RT CRCResultReg #4788 I 1 =71 FMEAAE
7:0 R
[7:0] Status1Reg 77 1745 [¥] CRCReady 7 A 1 I 2L
CRCResultReg
22h FFh CRC & 4551 LSB
(lower bits)
CRCResultLSB #/RT CRCResultReg Z54788 K 21 B AE
7.0 | R'W
[7:0] Status1Reg 77 1745 ¥] CRCReady 7 A 1 I 2L
23h reserved 88h e
24h | ModeWidthReg 26h e 5 TP 1) 5

SE ST K ) TR D A BRI AR R ) A B
ModWidth[7:0] 7:0 | R'W
A% (ModWidth+1/Fclk) #5 KAE A E AR —2F

25h reserved 87h R
26h RECfgReg 48h i B 2 02RO 3 2
reserved 7 - R

S8 SCHM AR B 5 T BRI 26 S5
000: 18dB
001: 23dB
010: 18dB
RxGain[2:0] | 6:4 | R/W 011: 23dB
100: 33dB
101: 38dB
110: 43dB

111: 48dB

reserved 3:0 - {R

27h GsNReg 88h 5E X TX1 A1 TX2 5] n 3K 35 1) L 5

CWGsN[3:0] | 7:4 | R/'W TEA AR, & U H R N IKS) 1B -S4E; AL
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AT EBm i, AmiHS R TR,
AAE R AR IRBIFT FAS A 85 ot s s N e
AN 1o

. B IR .

FEAN IS, 58 SCHH 1 NSRBI s 3 {E, L

TR R B DR RGBT I A2 B

ModGsN[3:0] 3:0 | R/'W
HUREEC R i s AL A 1.
TER: AR AL .
28h CWGsPReg 20h SE TR IR p KB4 ) HLS:
reserved 7:6 - TR

S S ¥ P ORBN I A, T LA TR
Th, MTTRE AR TR, s i T
CWGsP[5:0] | 5:0 R/W
L AUN 1.

. B IR .

29h ModGsPReg 20h SE SRR p 3RB) #e ) HL

reserved 7:6 - R

TEA RSN, 2 SR ) P IRE Y e, 7T
TR B A H 24 R Forcel00ASK M 1,
ModGsP[5:0] | 5:0 | R/'W ModGsP IFMETR; HHEHBEA T CWGsP 15
BTN 1.

JERE: HFE A A WA

2Ah TModeReg 00h & S TE I AR R 1 L

1: FEFTERESR, FradEEsar, SrE
TAuto 7 R/W RIEEE R G HBE D)

0: SEMEFASZ PRI

reserved 6:5 R
TAutoRestart | 4 R 1: EREATEE 0, M 16 SLHER 28 33
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/W (ERIRGE Voinn
0: EN2$H%3 0 H ComlrqReg 777 #% 1
TimerIRq A &L
TPrescaler Hi 3:0 | R'W JE ST s 4 A AE
2Bh | TPrescalerReg 00h TE X T 4y BRI 8 AL{E
TPrescaler Lo
7: 0 | R'W JE LT Wi A 8 Az B
TReloadReg
2Ch 00h FE LT 16 it i B sh BB EE A )\ L
(higher bits)
TReloadReg
2Dh 00h B X T 16 fr it Heas i) E 3 A EE KK\ iz
(lower bits)
TCounterValReg
2Eh xxh el ERY R YA A
(higher bits)
TCounterValReg
2Fh xxh SE I SR ELAOAIG 8 £z
(lower bits)
30h
RFT 00h
~35h
36h AutoTestReg 40h
reserved 7:5 N
Wi EOFSOFWidth &5 1 H EOFSOFAdjust
40, SOF 1 EOF HUISO 14443B WS s S
IS INNIET
EOFSOFAdjust 4 R/W IR EOFSOFWidth 5% H EOFSOFAdjust 4 0,
SOF # EOF HX ISO 14443B Pl Hh i S e/
=
R EOFSOFWidth &4 1 H EOFSOFAdjust
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1, WA

SOF fik B 7B} [A]: SOFlow = (1letu - 8cycles) /fc
SOF 7= H -} [A]: SOFhigh = (2etu + 8cycles) /fc
EOF ik P [8]: EOFlow = (lletu - Scycles)
/fe,

Horpetu 24 1 LRRFRFLERTIF], cycle A 1 NP E
1, fo NEPNZE. WE EOFSOFWidth W E

0 H EOFSOFAdjust A 1, RGATHAFE 1SO

PR TEE
reserved 3:0 3]
37h Version B2h WA=
JE: RW: B/%5; D: )& R: Nk W: H%5;
37 / 47

Rev2.0 2023/07/21




= mmerm Ci523

10 $E N FE

vccC
2 1
—2_INRSTPD PVDD
AVDD ;
TVDD
Cl1
RX [ [
MCU <,\:‘,> SPIL ﬁ}‘“ o
vMID |3 ff i 6nD Dm
L1 o
4 ARSI I
Ci523 I T I
c4 —C5
oND | I I Antema
L2 C6 o8 Cc7
TX2| 6 T I 1
9
0scINHO T |
Y1 P7.12MHZ || GND
17 c10
TVSS oscout|-1 Il |
GND
B 10.1. SRR FHE-1
vce
—2_INRSTPD PVDD|L
AVDD ;
TVDD
C1
RX 2 [
R1
MCU <:> SPI . [? o
VMID I} fiGND D R2
L1 @
4 MM
Cis23 X1 I T
—_-— 4 (&)
5ND I} T T Antema
GND I} i L
L2 Cc6 8 Cc7
X2/ 6 T I T
9
oscmloﬁ
Y1 p7.12MHZ | GND
17 1 cl1o
Tvss 0SCOUT

Bl 10.2 SRS E-2
JE: (EHAAIBI TR, I N 100uF A H 28 ;
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vee 3v3
L1
100Q@100Mhz
i B veg v
GND| 2 [VCC_3V3
NRSTPD 3 = N c1
C6 PVDDI——{ [+ GND
—, 5 ¢ 100uF 0.TuF [
8
C2
Header a2 Gﬁ) AVDD'——“—'n o (=S
. 3
GND [T0uF
roopp——{lgh oo
MISO RX
ol o <L
T B E Ql o i x R2 (18
I
2588 2 R3 51K 0.1uF
283 ° 820R
Most 13 | oo B ) 5 VMID 591 = ||- GND
g AVDD (= ul
cis22 oy, : %1 L2 | c10 R4
E D | 22uH 20pF R
2ie; TS TS TH
REEE

II! D
——cu4 ==c15 | ==c16
6 ~Nn|v . L3 T 30eF ez s T ameF Rs
1ok 20pF

NRSTPD TX1 22uH

PVDD

& 10.3 #1757 FH R 2 E (QFN-16 #3%)

vee 3v3

1002@100Mhz
veg 3v3

ch DVDD|——| "u:11T|||' GND
100uF :
c3 ;
Header 4X2 = AVDD'-—' 'W"I' GND
GND
c4
F1o0F

ook——{E I o

vee 3v3

Jul R [|cE
MOSI 1 [ o L6 SCK 51K 1o 1w
—1];’\1/5];’]) i M0 nss —15 15§ 2R
R3 DVDD  OSCOUT
A\/DDI—I:I—l 4 (‘N%J"—[D ||.<~,N-D VMID lCB_I“.GND
DVss OSCIN 0.1uF
NRSTPD 10K 5 [[isadty =
6 u T00R |c1u RS
—5 1 Tuss vup L VMID
IX1 7] o svop |10 _AVDD 27.1hmz o 20pF R
oD| 8 | p B o & TX2 ==cn ==c12
30pF 150pF] 47pF T,
g
Ci522_ESOP16
. L3 Ic” [ 1500 47pF_R6
22uH 200F R

B 10.4 SR FH R B (ESOP-16 &)
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FARPEHRL Cisz 3

ayp
ol 7| ¥ = Y
EE K T RXP. R SR ||CT
422 co —1lorr
GLEEE oo — o
R 15pF vMID | LR T
| - = =57 Aol a0 rae
DD S ||.mm
pvop 2 | oo = . c13 - o
s | S T I el "
NRSTFD 22uH I R
e
3 ==C15 ==C16 ==C17
el R 10002@100Mhz I 47pF Na | 270pF i
wE B P Al ==C18 ol
2 B B . 1l wa O
VDD |°—| | GND
of o « o oo —=c0 == —=c»
2 ATpF NA | 270pF
5| £ & 2~V €23 [27p8] 2
gl el 22u I R

& 10.5 SR R R (QFN-20 $13%)
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11L.ERR~

11.1 QFN16 $ 3

C

|<—>

C1 —p

A

C2

A 11.1 & #% (QFN16)
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e Dpan——
: RSt EM

111 #HERF
R~ _ o A - o
bR = w bk = =
A 3.040.1 DI 1.70TYP
B 3.0+0.1 D2 1.70TYP
C 0.70 0.80 E 0.250TYP
Cl 0~0.050 El 0.500TYP
C2 0.203TYP F 0.400TYP
FA7: mm
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11.2 ESOP16 ¥ &

€SOP-16LD-BD150
Exposed Pad Area
X =3.810£0.20
Y = 2.540£0.20

HHHHHFHHH

V4

5 LT

-
Detail "A"
Dimensions
unit | BL | ew | | L | w | w | A | A1 | A2 | a3 | w FL 9 z
1000 | 400 | 0.211 | 610 | 1.295 | 0.425
175 | 025 | 155 | o623 | 105 | 080 | 8
mm | (2.90) | (3.90) | {0-203) | (6.00) | (1.270) | (0.400) {0.50)
980 | 380 | 0.195 | 5.90 | 1.245 | o.3ys | 60 [ 0.05 | 135 [ BSC | BSC [ 050 | 0

Notes:

1. All Dimensions are in Millimeters.

2. Dimensions Do Not include Burrs, Mold Flash, and Tie-bar Extrusions.

3. Diemnsions(LW) Do Not include Plating Thickness.

4. JEDEC References : MS-012

5. Mold Flash should Not be over 0.200mm per each side on the Exposed Pad.

A 11.2 &% (ESOP16)
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11.3 QFN20 #3&

D
e y
20 16 16 20
1 / / 15 W is U U U U 1
. g
. ) B ) )
[ '
- | -
5 11 11 _ 5
— | ala N
[=[osf] 6 ‘ 10 — 10 B &
TOP BOTTOM
I <T
[/ 1040 }
[x]008E | [
z | e
Dimensions
Unit D E D2 E2 A Al A3 B e K L y z
3.025| 3.025| 1.65 1.65 0.80 0.05 0.30 0.33
| (G0l o0) | (Le) | (16) | (0790 foom) | G | (028 | B | 028 e | Ree
Notes

1.AlIDimensionsareinMillimeters.
2.DimensionsDoNotincludeBurrs,MoldFlash,andTie-barExtrusions.

A 11.3 i H#%E (QFN20)

44 / 47

Rev2.0 2023/07/21



= mmerm Ci523

12.EER

A B H i BN
V1.3 2021/12/02 | 1&EkiEk &R 73
V1.4 2022/1024 | BHGTHREE
V1.5 2022/11/08 | #4510 QFN16 JEHEE, ESOP16 Jif B & Al 2 R <)
V1.6 2022/12/23 | H3H ESOP16 % 5] A
V1.7 2023/02/06 | SEEE K AT MU AR B2 S 4L
V1.8 2023/03/22 | 40 QFN20 5| J#l5 &5 K
V1.9 2023/04/14 | H&Jn QFN20 478 5 F i
V2.0 2023/07/21 | 1BEGH S S HURAL
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TSN ERPE Ci523

13.3TE{ER
HEIRE

Ci523
ABBCDEE

Ci523 8 AR

A: B3 HIERR, 583K 2020 &
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