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i tH R P Vou  |Voopvop)= 3V;lo=4mA Vss(puss) Vsspuss#0.4 |V
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R
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2 s M %A BAME | BUAE | RKME [
AAMAER
AR AR fytal 27.12 MHz
SRR R ESR 100 Q
R G 10 pF
AR DIAE Pxtal 50 100 mw

(1] & RX I A s g P 58— R R A 215 BRI AVSS 1 AVDD .

(2] loa I PITA HLUR AR S LA o

(3] Tooevoo) H TR %07 51 AL R B2 3

(4] loogrvoo) B R T Voorrvop) FIZE T 215 JE) TX1 AN TX2 b 1 #1358 Ho 0% .
[5] $L7 LB TAERS, S H KT 100mA.
(6] 1 ] FLANBRBh 2% () SR, 7F 13.56MHz SiZ N7 I X1 AT TX2 FHALAE M 40Q.

(7] loosvooy B T8 B TOUT By F %K.

VDDA + 1V —
Vmod
L
VMID Vi(p-p)(max) Li(p-p)(min)
w0
]
1. RX N FL Y ]

SPI B FFRE

ZH (i s BsoME | BAME | &OKE | BRAL
P ik e tw. |SCK 50 ns
e BT ik twn  |SCK 50 ns
SCK i L~ 250 fn A B R BRI ] tscknp) |SCK EZ LK 1) MOSI 25 ns
4 A\ 2 SCK i HLP B EESZI 1] | touo -sexny | 224K 1R MOSI EI] SCK 25 ns
SCK A HeL ~F 2 £ i i HH 1) £ 4 B[] thisckia) |SCK 2 AL AT MISO 25 ns
SCK I HE~F- 2] NSS &5 FE~F [ B (7] T(sckL-NssH) 0 ns
JEAE AT NSS 15y BT R BF 1] tNHNL 50 ns
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RIEEK T 1Pc BB
- o sl P A EE A oy
Z ™= 2N DA
RME | KA | BME [ RKE
SCL B g g fscL 0 400 0 3400 | kHz
. X A2 5
PREFI ] (EED RIGHFME | tiosta | . . 600 160 ns
= 01 S
UG 2 A 1 A TR ] tsu;sTa 600 160 ns
15 b 25 A IR R NI ] tsu;sTo 600 160 ns
SCL I B A L~ JA 3 tiow 1300 160 ns
SCL I vy HELF i 3] thrigH 600 160 ns
HollE ORI 1) thp;DAT 0 900 0 70 | ns
HH g S (] tsu;pat 100 10 - ns
TR ] t |SCLISS 20 300 10 40 ns
R [A] tr  |SCLIE%S 20 300 10 40 ns
syl t |SDA FISCLIES 20 300 10 80 ns
N B ] tr  |SDA Fl SCLA{& 5 20 300 10 80 ns
155 1l 2% R 0 RS 462 2% A 2 R] 1)
TN . taur 13 1.3 us
SRS A I ]
[ tsckr tsckn
SCK
—>| = tsox
[+ toxsu tsupx toxsy —>! ,
MOSI MSB " LSB
MISO MSB . L?B >
=l [ tsinu
NSS .
Remark: The signal NSS must be LOW to be able to send several bytes in one data stream.
To send more than one data stream NSS must be HIGH between the data streams.
K 2. sPI I A
" Pl | [II T L ':
— [+ tsu;pAT " i : " ':> i :
trow g % ) H |“ tHD;sTA i 1)
trer| ; == timcn ” ‘ i :L tsussTo = E ": i E
HD:STA 1 = Lsusta [ | -
k= tiD.DAT :_S_ _: :_ P :_S_ 1
B 3. 12C A2k b bR R R B R A
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MS523

TheHR

MS523 K IEMHL S 17 B 2 Rl fris R AR &) 7575 R 1ISO/IEC 14443 A 1 1SO/IEC 14443 B HJ L EAH .

BATTERY

}7

MS523

MICROCONTROLLER

}7

1.1 1SO/IEC 14443

reader/writer

A TR

HAREEINE 5 SR

ISO/IEC 14443 A CARD

P 4. MS523 55

ISO/IEC 14443 A
READER
MS523 <

contactless card

(2)

ISO/IEC 14443 A CARD

(1) Reader to card 100% ASK, Miller encoded, transfer speed 106 kBd to 848 kBd.
(2) Card to reader subcarrier load modulation, Manchester encoded or BPSK, transfer speed 106 kBd

HIESHIE 1.

to 848 kBd.

P 5. 1SO/IEC 14443 A i35 1 2 5 HE K

% 1.I1SO/IEC 14443 A 5 IS NEIA

A5 77 5535 AL
106kBd 212kBd 424kBd 848kBd

BARAEFR k! 100%ASK 100%ASK 100%ASK 100%ASK

(MS523 K% | fir g5 B IEK #hhi i BRI | BIERSRD | B
HARE (VAN 128(13.56us) 64(13.56s) 32(13.56ps) 16(13.56s)
RENL R A 1 BB SR | BB AR | B R | R S

(M523 AR | g | 13.56MHz/16 13.56MHz/16 13.56MHz/16 13.56MHz/16
Pl 1457730 | Manchester 4ifd | BPSK BPSK BPSK

MS523 f3E$2 il UART A4k 35 32 1 8% 2 8] B 38 15 K A 1ISO/IEC 14443 A 313, 6 N T HT
ISO/IEC 14443 A )45 &,

AN H B BB A7 B2 )
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ISO/IEC 14443 A framing at 106 kBd

start 17
1 I 1 I I I I 1 I ) I I I LIRS I 1 I
8-bit data | | 8-bit data | | " 8-bit data | |
i odd odd i odd
start bit is 1 parity parity parity
ISO/IEC 14443 A framing at 212 kBd, 424 kBd and 848 kBd even
start 17 parity
— T T T T T 1T T T T T T 1 7T T T
| I | 8-bit data | | 8-bit data I I . 8-bit data | |
i odd odd "
start bit is 0 parity parity
burst of 32 even parity at the
subcarrier clocks end of the frame

Kl 6. 2T 1SO/IEC 14443 A PHLHI 5 &
P8 CRC PhALEEZFAR H 1SO 14443A part3 25 H 1€ SORTFSE CRC {H,  FFRR 4 AL Hnis % 7= 4k — A
N FHAEARIRAL . I ] ParityReg 77 47 %% ) ParityDisable 13 3¢ P A B RS 3407 72 4

1.2 1SO/IEC 14443 B ThEk

MS523 3R 8% IC SCRF 150 14443 [EFRbriE, L& 15 P10 1SO 14443 A 1 1SO 14443 B,
1.3 N
1.3.1 H 3O e i 4848 1 2R 8

MS523 SCHF A B HRAH IE (% Ah i ) 45 4% V2R 8, 40 SPIL 12C RTER 4T UART. MS523 1J &2 fi 4%
F1, RIS PAT T F s 53457 1 22 i s o 8 482 11 ) SR B A7 BRI . MIS523 st 52 A6 o B s 42
) A0 32 A SR U B s 1 B A A R R A A . R 2 B TR R

Bc &
2. ROIAN 5 1 A I3 1 U v

BELIRA
B
UART SPI| 12C
SDA RX NSS SDA
12C 0 0 1
EA 0 1 EA
D7 X MISO SCL
D6 MX MOSI ADR_O
D5 DTRQ SCK ADR_1
D4 - - ADR_2
D3 - - ADR_3
D2 - - ADR_4
D1 - - ADR_5
N Fifs R4 B A7 A PR 2 ] WA S: v2.3 2022.07.27
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1.3.2 TAMRED

SCREEBRATAMREHEE D (SPIEA ) SRALRE 3 F MM mdil (5 . 2 1l AL 3 ik 10Mbit/s 1) 4k
o £S5 ENBEER, MS523 fER— AWML, MAMEENL EHCEEE R E o 288, Rk FHEUORT RF
e LEEA R .

SPI e 25 1452 1 T £E MS523 FIfAZ il 28 Z A1 EAT =l FR AT o 2 7S SPIFrRifE.

B 7 AT 4.1 5.

MS523
LK SCK
MOSI MOSI
MISO MO
NSS NSS

Bl 7. [ H sP1 £ FEER 4L
7E SPIEAE o MS523 /E A MML. SPIEFBIE S SCK 2 ML= 4E . $id @it MOSI 2k M = HLAL
FIMHL. 8T MISO ZeHidi A MS523 &[5 2] 41 .
MOSI I MISO fE4AEAN 75 #A2 B ALZE AT . MOSI AT MISO = iR 78 I 1B TSR R AR,
FERFEP R BRI AR . FERF BRI R R, $E i M523 SRR, 7ERHe i _ETHEEIE MR A S

1.3.2.1 SPI ¥ #E
I 3 Fos S5 R n ¥ 2 0s 80 SPr 42 st o XRE AT LR n /N0 57719
RAB Y — A4 T AL
% 3. MOSI 1 MISO 75 Jlji ¥

24 F1 0 T FAT 2 To Fin T n+l
MOSI Motk 0 Hodik 1 Hodil 2 Hodik n 00
MISO Xt i 0 s 1 i n-1 il n
(1] X=TE R I

PERI LY S e A

1.3.2.2 SPI 5¥iE

iR 4 Pros RO S5 A6 R BE S8 I SPI 4 115 N MS523. SR AR B — MLl AT LA N n AN Hidls 7

o

RIE S — A7 8 T BRIt
2% 4. MOSI F1 MISO 5 I 7

54 FHO0 T T2 To FHin T n+l
MOSI Hidik 0 o B 1 B n-1 B n
MISO Xl X4 Xl Xl X1
[1] X=Jo R I
i e RIE R
PO St BE R B4 A PR A =] RAS: V2.3 2022.07.27
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31 EERE MS523

1.3.2.3 SPI #ihik ¥

Hidik 47 0o 0% 1 TR A% A

BN MSB ALE LTI MSB LI E Ty 1 I, A MS523 BEHUE R MSB AL E N
0 if, KElE 5 A\ M523, 5 — KN 6-1 & ik, LSB Az i E N 0.

% 5. Hhhk
7 (MSB) 6 5 4 3 2 1 0(LSB)
1=i%
— Hahik 0
0=5
1.3.3 UART 0
1.3.3.1 EEF EN
MS523
RX RX
) SE—
DTRQ DTRQ
MX Vi

Bl 8. fifi FH UART 42 1 4 31 iz il 2%
TE: JBILXF TestPinEnReg %717 4% ) RS232LineEn 7%, {55 DTRQ Al MX 1] LAZE L,
1.3.3.2 A%/ UART f5iE R
YR UART $2 3 2% RS232 #7421 .
BN B AL S 0 9.6kBd o« ZEHURALHIR R, L HLIEH] R A6 AU SerialSpeedReg A7 & 5 AN —
WAL E A . A2 BR_TO[2:018147 BR_T1[4:0]5E I E B KK & SerialSpeedReg H1 AL Hid %

BR_TO[2:0]411 BR_T1[4:0]{ X B S K 6. £ 7 F25 | — Lo L4 s S AIA N [ 27 A7 A8 % & .
2% 6. BR_TO[2:0]411 BR_T1[4:0]/ % B

BR_Tn £70 A7 1 A7 2 i 3 7 4 A7 5 7 6 Bz 7
BR_TO %1 1 1 2 4 8 16 32 64
BR_TO iz [#] 1-32 33-64 33-64 33-64 33-64 33-64 33-64 33-64

F 7. AT UART &4 %

N SerialSpeedReg & &Y T RN
fEH1H 2 (kBd) i .
+ 3k i) VA il (%) M
7.2 250 FAh -0.25
9.6 235 EBh 0.32
14.4 218 DAh -0.25
19.2 203 CBh 0.32
PoH Sty BB 43 A B A 7] RAS: V2.3 2022.07.27
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YA

A ooy MS523
38.4 171 ABh 0.32
57.6 154 9Ah -0.25
115.2 122 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
(1] A 3 P A Ak 52 v A o i 3 22 R 25 SR AN T 1.5%
7 vh A )R] e A e AR AT AR R ) A G SRAR B
U5 BR_T0[2:0]=0:
- T
5% BR_T0[2:0]>0:
| 2T
A((BR_T0-1)
e AFERT 1228.8kBd KL HIEZE
1.3.3.3 UART 4%k
7 8. UART Mii% =X,
Az K 1B
EIH AL 147 0
LG/ TDA 8 fir Bl
DA 147 1
e T EE AL T, LSB AL AR S AR . A I AR ANV ] BRI AL
B IR 9 RIS, T {EA] UART 452 DR B0E B2
BB — 7 T L.
% 9. BAE AT
B T 0 ¥
RX 7 24) Motk
X CEH 31 i 0
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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N
% ADDRESS /
RX
| SA | AO | A1 | A2 | A3 | A4 | AS | (D) RW; so|
< DATA >—
X
| SA| DO|| DI | D2 | D3 | D4 | D5 | D6 | D7 | SO |
MX I
DTRQ e
(1) Reserved
Bl 9. UART S5l R /5 B
HHWE: R 10 PRSI, AT{ER] UART 42 FRREEE 5\ MS523.
FAL Y — 78 T L.
* 10. 5HOE T
B FH0 T
RX CE7 I 24) Hitik 0 i o
X CEI3D) - Hihk o
—< ADDRESS DATA >—
= ISATAO| ALJA2) A3 A4 AS (DRSO 1 SA1 D0 | D1 D2 D3 D4 D51D6 D7) SO
ADDRESS
TX

SA[ A0 Al A2 | A3 A4 | AS | (1) R/W; SO

MX | _______________________________________ I—
DTRQ I—

B 10. UART 5 338 7 &
e FEHBNE RS RX B S, Bl LR SRKIE
bk 5 Hidik T 4 T R A
F—AFH MSB AL BAE . MSB AL E v 1 I, M MS523 SHUEHE . MSB A E N
0B, BEEES N MS523. FE—NFATIINL 6 LREA VKRR, A7 5-1 & ik WK 11.

PO AR A A PR A =] A S V2.3 2022.07.27
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1L

7 (MSB) 6 5 4 3 2 1 0(LSB)
1=1
. e Hibi:
0=5

1.3.41°C A&kEN
THE 12C RO DU RE B ENLARAA . D IR B AT SR B T . 12C R R 12 2k
BEOTE . %80 RAE TARAE MR . ik, MS523 ApaEmtsd, WARTAT YT i fhdk.

PULL-UP PULL-UP MS523
NETWORK NETWORK
1 SDA

scL
MICROCONTROL LER

12¢

CONFIGURATION A
WIRING
ADR[5:0]

B 11, 12 BB

ERRERE R, PR A AR = s, MS523 1] FH AR I8 BN R % 2%

SDA & — X HdE £k, il — AN M IRE Eh B B IR R . B EERT, SDA il scL
BN MS523 H — AN =S HFERPATER SR, RN, PC BEERERN
100kBd, PRFEAEZ N A 400kBd, wEEMER TN 3.4Mbit/s.

U SRIEHE 12C AR, A SCL AN SDA 5 LA 1 & 12C 2 LV RE R SR I ik ekl D g

RIS P22 “HREET 12C BEBNFE” .

1.3.4.1 BIEH Mk
SDA & I ) s 70 i b B B ) = T A B AR R AN AR . B 2 scL LIRS 8iE 5 AR TR, B8R
2R 1) = T B PR S A B AR .

o /[ X \

: data line change
| stable; I of data I
| data valid | allowed |

12. 12C B KM AE S

1.3.4.2 EEIRAE 1L %M

BALFR 12C BRI BAE L, LAUE SRR ()RS 1 (P) Z& A
o HRURZE AR S SCL R SIS SDA 2k 1 i B (R Bk AR

o {5 125 R 5 SR SCL R SIS SDA 2k AR 21 =g (R

PO AR A A PR A =] A S V2.3 2022.07.27
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I AN 1R 26 B N2 A . RIS E EVBOA NG TFITIRE; FHEE &SR —
B IS 18] 5 48 N B2 38T B B 2 TRDIRZS -
R A B E R A (S T AR b2, LS b TR . X, #RigkF(S)fEE
RS ThRE e AR A . Rk, S FF 5t HAE— /N HARE, ARG (S)FIE Z G (sr) &1 -
- I
SDA : \ : /
I
I

i
\ 1/ SDA
- ] |
1 1 1
1 | 1
- I | T e
SCL || || \ / \ / | | SCL
1S 1 P

——— ————

r===

START condition STOP condition
13. fRghAE 1L 40

1.3.43 FER

FAF G AL AR — A BB AL BRI S AL TERT, W 16 Fim. — BRI Rk i 77
BN, AR5 32/ 5 A e X
1.3.4.4 Ri%

RS2 E — AN 1 G5 SR SR AR I o LA L AR B B ke el SR L A . T S I A
WA, B RIL AR SDA 28 GRiHLSF) o (EZ I Bk A IR), e lSc 2R HAIE SDA 28 {375 B 7E 1% b
Jik e v H ST B ] P9 R R S

FHUAT PAF= A — M5 1R (P) S A SR 8 b AR By, T A= AR — AN B8 2 2 0 (Sr) S AR i 3 — B 1 %
i

TN A B S5 — ST JE AN AR R R ) KR SRR B AR N RR AR IS 2 R TR
YL LA AR VF L A A5 Lk (P) B AR (Sr) 2+ AT

.
data output | --
by transmitter | | / X /
[T --
I l not acknowledge\
data output T i -
by receiver | | \ /
| | acknowledge
SCL from | | R ) 5
master |
S
SITf,;RJT clock pulse for
condition acknowledgement
K 14. 1PC BRI
UM B8 R 0 24 o1 ok, V23 —

http://www.relmon.com F76T1 FF21T
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MSB acknowledgement acknowledgement Sr
signal from slave signal from receiver

Interrupt within slave

clock line held LOW while

SDAN/xx::XX\/\x[::
|
|
[

| I
byte complete, | I
I
(.

interrupts are serviced

I_ Sr

START or STOP or
repeated START repeated START

condition condition

15. PC BRI A% 4

1.3.4.57 fr 4t

FE 1PC BT UL FE A, ARG S A1 R 55— 5 IR 2 LI B8 A5 AL
AR OREE . XN, RSP E RS, B A R S AN 2 5 R B K bk A R
KA 12C 2 VE IR B B F) S8 BE B3R

PC A LR bE TG S EA B E AT 5. 7E NRSTPD 5 IR lak E i B AT G, #AEIRIE EA B IR
B HSP R OTE 12C M2l

WA EA B ROMRHST, WX TP Ms523 defh, e bR kit & 4 ALORE, O 0101b. M
Pl iR A (9 3 f2(ADR_O, ADR_1, ADR_2) ] (i [l /" I FHFC &, X AR A AT AR 1R 53L& 12C &8 Az p
Ko

W EA BB E Ny B, W) ADR_O-ADR_S SEAXHHEE 2 A K2 . ADR_6 M2 E
N 0.

FEIX PR N, Atk G RS #8752 067 2% AR U L B BE o AN B A A I B iyt — B AR
o JEITAC EAMEEL, 12C SR AL B AT FAE RS S g

MSB LSB

bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 R/W

slave address
16. EAG AP 5 — A1

13.4.6 FFHREUI

A5 T T ks ORI AR A 12C 32 R Bt BN LIZ B4 5\ MS523 Frds g (K35 47 4%«
o ML S — AN 7 T A2 TS 12C B A E 1
o AT REFF AN, BN R n MR

FE—irh, A EE S AR F A A b . XM TR FIFO PR VT R . /5
BRI E N 0,

PO AR A A PR A =] A S V2.3 2022.07.27
http://www.relmon.com F76T1 52271



http://www.relmon.com/

o/ Lk liiesd MS523

1.3.4.7 FAHEVT

i FH I T AR TR 5 AT e MS523 rp R i A A7 A I A
o T, WIE AT E A AL, AR R .

o MR SR — AN 4T A2 AE 12C U ¥ 28 1R Ml
o /BRI 0.

Bt &G, PR R . EHLAIE MS523 I gs i, {ENEIR, MS523 &1L i 2
FEERIIN A o AE— U, BT AT B 515 0 AR R PR 25 A7 AR bk et o XM 7 T8 8 FIFO FR BRI 5 1]
B AR AW .

B/ BRI E N 1.

write cycle
oo YO X X O oo ?ﬁ'£f><>J
—{
read cycle

PC-BUS
0 JOINER REGISTER
<E>‘ sl MK X o s ><*>*<Z>

I'C-BUS

L SLAVE ADDRESS T (0] D%A A
[A7:A0] (70l

DATA I

sent by master

A not acknowledge
P stop condition W write cycle
sent by slave
A acknowledge R read cycle

S start condition

K 17. 35 A7 B 5 Uy 1]
1.3.4.8 FEEN
FEREA N (HS R, SR RALE % E0E 3.4Mbit/s. fEIRGERERSLRG T, EIRHF
SEA TR AR A RIE sARHERL S (F/S A0 AR NS

1.3.4.9 HiEEH

T SRAFEIL 3.4Mbit/s IORLAHIESR, X 12C BLRIRIEIE T LA N el

o FEE AR T B B NS A R I S R A I Sh g, 7E SDA AN SCL H NS AT — i R R B, el
F/S 15 2UAH EEA AN R I 7 8 2

o TR EURE E AR (i H d P  SDA B SCL B 5 1 R RRIRRLER, AN F/s AR H A R R I
.

PO AR A A PR A =] A S V2.3 2022.07.27
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1.3.4.10 SRR T &8 T H0EE A5

e A TS ) B AT R A A AR AR S 12C BRI . A T UL T AR A AR A e
JAE A s A1 F/s B -
1. 'R AH(S)
2. 8 f7 EHLARAS(00001XXXb)
3. e A)

IR S, 7E 7 SR — AN/ B AL G, B AENLERIE A E SR & RS, A
MeFER) MS523 it — A MEAL(A)

AN E SRR KA (Sr) 5 4R ST mod A B AL, RAE R LR SRR (P) S VIR F/s B
TR ENURRL IS, EHLR R R R md A B B — i, X L i 5 B A 25 1 (Sr) 40 B
k.

F/S mode B HS mode (current-source for SCL HIGH enabled) _ F/S mode

S | MASTER CODE IK SrlSLAVEADDRESSlR/WIA DATA |A/K: P

L——— (n-bytes + A) ——
HS mode continues

! St I SLAVE ADDRESS
1

18. 12C 2 £k s U A P iU e

_____ 8-bit master code 0000 1xxx

SDAhigh |\
1

SCL high '_'_\_/T\_/_zms _\ {6\ £ 7\ [ s\ { o\
1 r

>l

it 7-bit SLA RW A n+(8bitdata +  A/A) bl
1
1

S G G0 awe s
1 - -
1

SCL high f

~ <

i
-1

>
NN

—_———f—-—

'

é
o
s 1
o
W
(=)}
~
[ee]
S
-
N
iy
3 1
o
>
~
o]
o

If P then
HS mode F/S mode

If Sr (dotted lines)
then HS mode
| —cn o 1

ty

tes
_/_ = Master current source pull-up
f = Resistor pull-up
Bl 19. 1PC 2R mE AR A
AU B B R B 4 A R 24 ] A5 V2.3 2022.07.27
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1.3.4.11 F/s #M HS B2 RT3k

SALAVIIR G, MS523 TAEFESRIEA A PR ) R AR N, & sehr bt F/s
B3 o EH) MS523 1A E]“S 00001XXX A” 7 FII, 40 . P 0 R it M PR A X 182 B I e Al i A
A E.

AT LA R4
1. ARHE Hs IR S W i #0022 SRR 42 SDA A1 SCL i A I 7%«
2. %5 SDA %y th R )R ezl o

MTIEEPATE T 2C BN ARG E, 7 RLEE 5 —ForiEk A Y53 Hs Bl i
Status2Reg %7 f7 a4 ) 12CForceHS A7 BN 1. BEAKA Hs BG, XE 70 M A0k EHRIG 7. X4
BAEAFF G OGN, NEHELRK TR ERMERNEN T A, BTl 7 RES], — e
B 12C B2k BIRIE,
1.3.4.12 fREAER T ) Ms523

MS523 54 [ FHeZE, ANEREE F/s B 1PC ML RS, hTILEE P KRS BN, B as
AT F/s #550,  LAF/s BRI d R AT A
1.4 B ORISR UART
1.4.1 #ER

JE#E A UART SRRSO SM E N L% P S SR BEAT A WUR ORI B SR A AT, 3 T35 848kBd
I A R BEAE B2 1 TIN ORI TOUT, A R s R gt A 4

JE8E i 2 UART AL FE D E LIS B0 Mo 2 BSOS B vl 7o A T v o R4 (it 53 0%,
IR BE MR T SR R A ik 2O 15 W BORIEAT 1 R AL AT CRC A iR A I

Ve REAIRST, VAT L5 R s 2 o R A B 7 A Al R B2
1.4.2 TX p Jx3h%§

B TXL A TX2 RIEME TR A E T IAHI 13.56MHz R B EK . E R H R BRIk T
ToVR A HEAT LA AT E I AR 28 . TXL AT TX2 L5 5 Al it TxControlReg # A7 A% HEAT B HEL .

VR ) R T 1 IR S PR BT T BB . ATl G B A A7 4 CWGsPReg il ModGsPReg [fE K
B p MBS AP ST, HCE % A7 4% GsNReg HIMERTNAE n RN & AIBHIT. i) R BOR B T R BE
TR .

ZF{74% TxModeReg Fl TxSelReg 1% fill % & 12 i s 2 A 45 44 LU S R R ER N A8 B E,  AMESCREAS
[RDRE ORI s 2 N A R K

PO AR A A PR A =] A S V2.3 2022.07.27
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RUNMeng TECHVOLOGY M S 5 2 3
12N T S A A RNE
Force .
Tx1RFEn InvTXx1RFOn | InvTx1RFOff | Envelope | TX1 | GSPMos | GSNMos H/E
100ASK
W RF 156 1]
0 X[ X[ Xl X[ X X[ X[
A FH % B
0 RF pMod nMod
0 0 Xl 100%ASK; &
1 RF pCW nCW )
i TX1 Fhi &
0 RF pMod nMod .
1 0 1 Xt Zio, 5
1 RF pCW nCW i
INnVTX1RFOff fif
0 0 pMod nMod .
1 1 X TR
1 RF_n pCW nCW
[1] X=TC KT
F 13 EHIEM T FESHEERKE
Force GSNMo -
Tx1RFEn Tx2CW | InvTx1RFOn | InvTx1RFOff | Envelope | TX2 | GSPMos HE
100ASK s
R RF 1%
0 & Xt Xt XM Xl Xt & R PAMIAH
wWHE
0 RF pMod nMod
0 X
1 RF pCW nCW
0
0 RF_n pMod nMod
0 1 Xt
1 RF_n pCW nCW
0 Xt Xt RF pCW nCW | Tx2CW &2
1
1 Xt Xt RF.n | pCW nCW | CW HI{H
1 0 0 pMod nMod | 100%ASK;
0 Xt
1 RF pCW ncw | EITX2 T
0 —_
o 0 0 pMod nMod | fi & 2%
1 X
1 1 RF_n | pCW ncw |0, 5
0 x[11 x[11 RF pCW nCW InvTx2RFOn/
1 InvTx2RFOff
1 Xt Xt RF_n | pCW nCW L
- IS
[1] X=TC KT
K12MEFBHEHT FH4LGES:
o RF: 1 27.12MHz M LR A T 2 045742 11 13.56MHz [ 415 5.
e RF_n: [[AIf) 13.56MHz I 4055
e GSPMos: HL5, PMOS 541 ffiC &
PO AR A A PR A =] A : v2.3 2022.07.27
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e GSNMos: H1'F, NMOS [ 41 L &
e pCW: CWGsPReg af f7 # i& X1 H T3S CW 1) PMOS HLG:{H
* pMod: ModGsPReg &7 17 i & X I H T H{5  [1) PMOS L SH
e NCW: GsNReg 27 {725 H) CWGsN[3:0]47 & LI T CW ) NMOS HL 518
e nMod: GsNReg 77 {7 4% ModGsN[3:011 & X ¥ F F- il {5 5 1) NMOS HL 3 {H
oX = JLITN
W WR R ARSI IT RN, A 1E%% CWGsPReg, ModGsPReg Al GsNReg [ [AIFEE FH T 5 > I
B
1.4.3 BITHIEF X
MS523 HERKBLE . B B FERRAS L, Sl 2%/ fRAD AR 8 40 s i . RV 35 A ) 38 AR
LRIREN A, B AIBOCAS o TC B PR 8] (14 1 AT s B2 U5 5% % 318 ) TIN AT TOUT.
XA N AL TCVF MS523 FBDIAR B e e 38 HL e 4% R B Bk
AT IR 5 TS HI 95 /7 4% TxSelReg A1 RxSelReg #% il o
20 SR T TXL AT TX2 (R AT R B e

DriverSel[1:0]
3-state— 00
INTERNAL | | NVERT IF envelope o1
CODER InvMod =1
10 to driver TX1 and TX2
0 = impedance = modulated
1—11 .
1 =impedance = CW
INVERT IF
TIN PolTin=0

& 20. TX1 A1 TX2 1R AT Bdm s

1.4.4TIN I TOUT BO X HF

MS523 F] 73 Ay B AR HURI AR e . B B F RS L, SR 4/ RS 2 S8 L % . DU
FLFE P ) 25 FOR 2R IR BN 3%, HRULERFIBOR A8 o T B P RS H 2 TR F) 2 0 AT A 426 1A 5 A ik 21 A T
TIN A1 TOUT, ULIE 21, mlidat % & TxSelReg &5 17 #% H Y] TOUTSel[3:0]F1 DriverSel[1:0]4 LA J% RxSelReg
2547 2% 7 1 UARTSel[1:0] {27 R 52 B o

Xl DA ) FUVF MS523 R RRDURE I 1130 7 HL 2 0 1) JHL 2 1 4% (M B0 R

A7 2% TxSelReg ] TOUTSel 47 A HI KA 5 1SO/IEC14443 A [IAHAS 5 o 78 Wit s A T i B
B R AR HEN, S BRI A

B TING RN TOUT 5 7 S 1 2 H e FIAE A R R 2R HOME S L . M523 F A R b m] L4 B A1 A
PR W . Nk, ¥ E TouTSel fi LLE {E W &8 Miller 4 i3 15 5 & % | TOUT 45 i
(TOUTSel=100b). [AIff A2 15 B UARTSel[1:0147 LATH M TIN & 32— AN Bl #0051 Manchester 55

(UARTSel[1:0]=01).

PO AR A A PR A =] A S V2.3 2022.07.27
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MS523
BRI TX1, TX2 A1 RX CRFE A4S BAIUCE %) &R — DR R, R TIN A1 TouT
ERER—ANEE RS, X, A RF AR M2 R H ARG S IKshiE R (KF)

VE: B TIN R TOUT A5 FH B E Y5 2 1 SVDD R I PVSS . 4% A0 TIN SR A FH I B b 4 3% 2
FI] SVDD &Y, PVSS & . 24 SVDD & I A8 FH e 4 475 #2 3)) DVDD,  PVDD B H: B AT ] e 5 D

TOUT
A
TX AR L % =& 0 _=alo . — Hr™a
i Q;Kﬂﬁ%g R F[1 TOutsel[3:0] AHEEES |1 \f*<| EEES H IRF 5 [:_+ Y
- AHF |2 RATNGASES 2 oo
i T e N BATS i)
L ARBHEET]|4
X AT R 5
MsS523 @nﬁ 6 Ms523
R RX R AT $U4RYE |7 A
d B REE
RXERE i 24 Hid e A 34 1 B ) 5 e AT
h 2 T 2| P Bl [
ek UART 5| 5 & £ /1 NRZES (> 106 kBd) ARV 2 b RX
Sel[1:0] L
TIN
& 21.TIN F1 TOUT (M= 53 1 B
1.4.5 CRC tp4b 3%

CRC PbEEZS I L R ST DL &

e CRC {7l B 8 £145 0000h, 6363h, A671h B FFFFh , iXHlikT ModeReg 27 17 7% ] CRCPreset[1:0]4 [
wHE.

e 16 {7 ] CRC ZIHR N X6+ X2+ X5+ 1,

e CRCResultReg ZF 1728 &7~ T CRC i E 45 5 .

(VAS Rt

TFAF AT BRI A 8 A7 1) 75 A7 85 K 3R i L IS

» ModeReg 2717 28 [] MSBFirst 1373 7 4 N 48 0 B8 2 de i 2 S5 3R 11
K 14. CRC WA H 23 S5

28 &
CRC FFfF s K 16 fiZ. CRC
CRC 3% T 1SO/IEC 14443 A R ITU-T (5815
CRC FilE A

0000h, 6363h, A671h B{ FFFFh, HXikT ModeReg %717 #% ] CRCPreset[1:0]f7 ff) % &

1.5 FIFO &1} [X

MS523 G —> 8x64 AL FIFO 22X o ‘& FRZEAT EALFN MS523 P HRAS L2 18] 3E 15 1 4 A A
W IR . X AEASE A DLAC TR 254 64 5 O RIE I TG 75 2 B I R PR )

AN H B BB A7 B2 ) WA S v2.3

2022.07.27
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1.5.1 FIFO F1jj [

FIFO 22 i [X A% A\ A it il o 26 55 % 47 4% FIFODataReg #H1i%. i3l S FIFODataReg 7 f7 # 4 —
A BB AFN FIFO Z2p X, ZJ5 W8 FIFO Z2ob X 548N 1. T ELAUAY) FIFODataReg 73 £7 % i A
AR EHE [ FIFO S0k X FTAAA# 10 EdE , 2 )5 FIFO Zh X 4848 1. FIFO ZBoh X (i M 5484 2
(1) f¥) P 25 38 1k 52X FIFOLevelReg %5 47 # 3Kk 75 o

MMPERRIE - MEAN, A PATISAE, MS523 AR %Ay 4 Ui FIFO X . HAa Y
FIFO ZZ1 X S0 & A m] 4k 82 FH TA NAN tH o s 28 06 20U (R TG AT AT %3 FIFO [ TG A1 1]

1.5.2 FIFO H3% 4]

A] 38 it ¥ B FIFOLevelReg 27 7 #% () FlushBuffer fi7 5y 1 K & i FIFO £% b X #6 &1 . M 1M,
FIFOLevel[6:01 {3 #} v O H. ErrorReg %3 17 #% ) BufferOvfl A7 435 % . BLIF, SZBRA74E I 5 5 A B Uy
], T FIFO 22k DX AT BLHISRAF T —A> 64 747 % -

1.5.3 FIFO HIRAFBE
FHLATIRELLL R FIFO 20 X (FRR (S B
o FIFO ZE0h XA B 25 5. FIFOLevelReg 2717 #% ) FIFOLevel[6:0]41 .
o FIFO ZZ i [X it Ui 1045 . Status1Reg ZF f7#% ¥ HiAlert £i7.
o FIFO ZE 1P IX TRZSHT )% 5 : StatuslReg #4725 LoAlert i/
o FIFO ZE 7 [X i tH I (1) %5 . ErrorReg 77 17 %% ) BufferOvfl fi7. %A H EIEIL ¥ & FIFOLevelReg %7 1745
1) FlushBuffer {7 Ki& %
LA RSB, MS523 AT DL AR {5 5
o ComlEnReg 2717 4% LoAlertlEn 71 B N 1, 4 StatuslReg 2 f7#%H LoAlert fi238 Ay 1 N4 I IRQ I o
o ComlEnReg 27 fE %% HiAlertlEn f7 ¥ B N 1, 4 StatuslReg 27 F7 251 HiAlert £748 9 1 IFHEF I IRQ I .
1R Waterlevel M (7£ WaterLevelReg &7 f7 #i 11 1% B ) K T BU5E T FIFO 22 1 [X v 98 42 4% (8] AL
W HiAlert A7 4% B4 1, Jl I PLR 2500 H
HiAlert = (64 - FIFOLength) < WaterLevel
IR Waterlevel [F{f (7 WaterLevelReg & A7 # P B D) KT ELEE T FIFO Z2 1 X rh AR il 23 (B 1
f, N LoAlert St By 1. i AN 45305

LoAlert = FIFOLength < WaterLevel

1.6 F¥riER R4S
MS523 i i B 7 %7 17 2% Status1Reg [ IRQ 7B IIE IRQ B IR FE 78 T . IRQ  BHIAAS 5 vl 32
HUAS G A By b BEATL A SR AR B . IR AT B AT R N =

PO AR A A PR A =] A S V2.3 2022.07.27
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1.6.1 PWTEMR

F 15 FUH 7Rl B b A, A SR R TR B b T AR B S5 A . ComIRQReg FF AT Y TimerlRQ
HHRTAL AR AN I S AR R T, A E R RN 1 RE o I, e s B A

ComlIRQReg 77 7% ] TXIRQ fiL & WK IE 8 AR TE e AN AR MR IE B AL B AR 4 L, UK
BEFE BB B WAL CRC P AbBEESAE AP 5E FIFO Z2h X LA %4l J5 B £ DivIRQReg 77 /7 4%
ff] CRCIRQ 1z, it CRCReady {7 & 1 KIE7K.

ComIRQReg & 7 % 11 RxIRQ £ 3% FF e I 21 e S B4 IO 450K . i RAKAT 56 —M4E 4 H. CommandReg
A7 A ) Command([3:0]{ ff] P 548 v 4 RIS, Il ComIRQReg %7 7 % ] IdleIRQ 1 4 B A

24 HiAlert £ B 1 H CommIRQReg 27 17 %% [ HiAlertiRQ fii B 7 i, F W FIFO 2 pf X CL 4% )
WaterLevel[5:0]7 $ 7R I

4 LoAlert fi7 & 1 H CommlIRQReg % 17 #& I LoAlertiRQ {7 & iz I}, 2 W] FIFO 22 [X &L 454 3
WaterLevel[5:0]7 $ 7R I i

CommIRQReg 27 17 %% ¥ ErrlRQ 17 & 75 JE 45 it X UART 78 /% 36 B WS it P2 P AG 0 21— ANl iR . 24
ErrorReg #F A7 & P AEAT — ML E 1 I #R WA 78R

15, Ik
s Hh T i R S
IRQ SE IS 2 SER M 1713 0
TxIRQ RIER Bt RIS
CRCIRQ CRC Wb HH 4% FIFO 2 [X ) i dfs b 3 ¢ B2
RxIRQ Wi B s i
IdlelRQ ComIRQReg 7 {7 7% R PATE R
HiAlertIRQ FIFO ZZ X FIFO 22 i X P th I
LoAlertIRQ FIFO ZziIX FIFO 2 X PRy 3 i
ErrlRQ JE4 Az UART R 2 — MR
1.7 ERERETT
MS523 5 — MRS 85 G, AN AT DS e SR AL 8 AT 55 . 58 B AT A R BT BT AT
— AN ER /B E
o BRI T AR
o &I VAT ELAE
R ES
o T gFE— AR
o JESPE i R 2%
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27

http://www.relmon.com F:76T1 FE307T



http://www.relmon.com/

o/ Lk liiesd MS523

S IR 45 B0 G T FH SR N 52 7T A 2 T F 1] 18] B B R 75 2 BN 1)) 45 8 FAF R0 R . BTl R 3
R R A A o I SR AR T N FR AR, A, B SO AR v ) E I R R N RS S 5
YOS TR B AP HAh, — e I A SR AL TT DL SR A I

5T I 2% BB Bl R AR N 13.56MHz, "B 27.12MHz (47 96 SRR 3% 28 0 A3 2000 . 2 B 28 g
PIANBYBL: T SRR

TH4) Aiids (TPrescaler) & — A~ 12 fiiH 48 . EMEZE{H (TReloadVal_Hi[7:0]F1 TReloadVal_Lo[7:0])
7£ 0 %] 4095 2 7], H TModeReg 27 f7 4%/ TPrescaler_Hi[3:0]f7 Fl TPrescalerReg 2717 #& 1]
TPrescaler_Lo[7:0]5k % & .

TN 2% ) 16 437 225 1 78 %7 47 % TReloadReg 15E X, HUHE Gy 0 3 65535,

JE I} 25 1 4 BT A 7E 27 /7 4% TCouterValReg 27K

i HUEIAE o i, BENEAE AW, #id B AL CommonlRQReg A A7 A% TimerlRQ 1K FR 7 .
WRAEEE, IRQ B2 BB RIS 5 . TimerlRQ 27 B ENURE AL AME AL, ARIEECE, i 8l
DAZETHE] 0 W& 1R3847, BiHs TReloadReg 2347 # IAE 1 W 468 55387 15 shit %

ERT 2R HPIRAS H Status1Reg 25 47 4% Y TRunning 17 R $871

JE I #5143 Bl A1 11 R 43 i BH ControlReg & 47 #5 ¥ TStartNow Fll TstopNow fiz k4% il .

SE I %A T3 15 B TModeReg 25 77 % TAuto 7oA 1 5K F Bhikis, LA 2 4 A p i R

SE ISR (Y E R I (R BB 1o 2 ARSI I (8] ey 4R 75 R A5 4
B (T Prescaler x2+1)x (T RelodVal +1)

dl

13.56 MHz
T RN S IE IR I A ) — M7, Hod TPrescaler=4095, TReloadVal=65535:
39,505 (4095x 2 +1)x (65535 +1)
13.56 MHz

Wt T A5E]—A 25us MIIEIR, 725 339 MR E I,  H TPrescaler I{E A 169. %L &
fErF#as 4 25us B #ATTH40%) 65535,

1.8 T HE
1.8.1 TER EEAR S

A NRSTPD D fIR P I dE A RS, 28T, SRR IR G 4 4E A T A LA
P BT NG b 25 A NS 2 B, ORI LT BE (NRSTPD B HIBRAN) it A7 JADA OR 415 A v R B
R

1.8.2 AR
CommandReg 77 725 1] PowerDown 1/ %4 1 JG L ZIHE N iR . OGP AT IR 28 2 M 28 fE N
FIFTE PR . (BB NGB S AN N i 2 25, HLIDReARFF A . Boadi b IR S A

PO AR A A PR A =] A S V2.3 2022.07.27
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TEBA A, FTA IS A8 0ME, FIFO FE AN B 2R AR FE AL

FEWE PowerDown {2y 0 J&, £ 1024 AN i SR H # B LB 0. PowerDown 7 0 JF
ARESTZIHG FE R, i MS523 7EIE H s s S B BhiE %

e MR T NEIRG S, A5 EE A2 B I AVDD SRR, A — B ] (tosc)
G, PRGESARERLE, H N ERIZ A GEAL I By fh ] AT R 4T UART S5 I, 5B 245 MS523
K% 55h, IR S AURFERSE G A R E— BT W A A . 9 T R ORX — )L, ELFI MS523 [EI R
— AL AN AL O A A A BT I R 0 BV . IR FERIR R MS523 T LT HE— 25 1
(e

1.8.3 KA B E HER
3% B B T UTT T P FR ZR BR AN 25k 5 M RF 475, A LU 1 B TXControlReg 23 77 %4 ) TX1RfEN

oY, TX2RfEn 1709 0 K528 .

1.9 k% a5 R

MS523

oscout OSCIN

f 27. 12 MHz J‘
22. 4 UL AR I iR
MS523 [T Bh AT FH AR [F] 25 2R G0 1 S i 25 ARS8 IR Bh B vtk . DRI, B o () e P 2 ARAE R
GRIFERNEERER. N TIREREMER, VAR TTEERD ISR 5) . i R — AN A K
P B IR 2
T SR AR e, BB S % A OSCIN Bl . AEXRME LN ,  RE A I R 6 AE I ) o
b, B Ahdtsh DR I B S 5 i B
1.10 B AL AIHR Y 23 PR 6]
1.10.1 B P ER
AT T AEBENE T B R 2 BT IR i — AN IR T E R A — AN IR I B8 . QI SE YR B e RN T
10ns M5 5. N TSEBEN, (55 BAE /D 100ns KK HEF.
1.10.2 PR B3 AT IR [B]
T MS523 ¥ B ORI FERE B8 Voox AL HLINE, MS523 SR [ B vk T i 4R 7 88, 0
A 23 s

PO AR A A PR A =] A S V2.3 2022.07.27
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tstartup N AR FELER RS IR IR 1R, & B AAAR B DRUE
to NFE MS523 REfS T 1k BT I B 5 -5 R A2 E 1 N FRSE IR IS TA]
SE SRR 8] 0 R AR

=020 37 74us
27 us

tosc j“j ty 5 tstartup H‘] *u o

device activation

oscillator
clock stable

clock ready

Cstar tup

K 23. PR35 e LT BRI 1)
HERE
2.1 FABROL SR
IR IRE I, TSP &MER 2. g t, BEMERHERAENFEZL.

F 16 Wik T ARV 0 & 1F
16, TALAAL R

%5 | Fetk ik
oy Tl AL R A5 AT AKX LA BEAT B S 384, i e TEml, HARA S22
‘L“

R/W ; PR HLIIREMT o B, fAb BEER T LAXS 27 47 4% ComlEnReg HEAT 3B E 14,

BN BRI 1% A 4 I BE BT A BE SR EAITHIE .
Tl A B 25 AT AKX LA BEAT B2 sl H #RAF, ANIE A ERPCGEHLFRE AT DL AR X s 47

> A ARl #ilan, FFA7F4F CommandReg FETE 2 AT /5 H 3 B3 L N B IR HE LA .
. R X L A7 45 K E A AP RPIRZAS Y5 o 1 I CRCReady 7 i 27 9 B AR AR
A, AMEEA FCIRESHLAA BE R B IR .
W RE | REHFAAHAL AR
reserved | - LETFAE A S R B I A Kok 2 Y, AR S HRAEIN B X e A 35 8 0,
RFT - | X AE AR OR B I AR  FHEUE  TAEIIA
AT B SR 3 A7 B 2 ) A V2.3 2022.07.27

http://www.relmon.com F:76T1 337



http://www.relmon.com/

YA

A ooy MS523
22 FHBER
#* 17. MS523 FhHEA R
Address | rtems ik 5%
(HEX)
Page 0: FEAFLIRES
00h Reserved R * 18
01h CommandReg Ja s AV R4 % 20
02h ComlEnReg S REANAE FH rp i SR 3= A * 22
03h DivIEnReg A5 BB RN H o BT i3 SR 42 o *24
04h ComIRQReg T i SR AL * 26
05h DivIRQReg Hp T SR AL #* 28
06h ErrorReg B E MRS PIT A RIRE % 30
07h StatuslReg EASIREAL * 32
08h Status2Reg PR AR AN AL TR AL % 34
09h FIFODataReg 64 711 FIFO 22 [X i N A% % 36
0Ah FIFOLevelReg FIFO ZZn X CAF it 71 3= % 38
OBh WaterLevelReg FIFO 2% [X it H Al 7 e 4t % 40
0Ch ControlReg g ) 2 A7 A * 42
0Dh BitFramingReg TH] ) A [P 8 5 % 44
OEh CollReg o 25 72 AR R IR B — N AL ik % 46
OFh Reserved LR * 48
Page 1: 8%
10h Reserved LR # 50
11h ModeReg E SORAE AN YSOE AR K B % 52
12h TxModeReg T8 SR KT FE B A% s e A S5 44 #* 54
13h RxModeReg S SCERWSOS AR Hh 1 0 A% o e AN 25 4 * 56
14h TxControlReg 5 1) K 26 IR B4 D TXL R TX2 FR38 e 1 % 58
15h TXASKReg EEH A RN E % 60
16h TxSelReg PRI & 1 A FBAE 5 R * 62
17h RxSelReg RN EERICE R E % 64
18h RxThresholdReg IEBEALAFAG AR ) A % 66
19h DemodReg JE SR A 1 A 7 68
1Ah Reserved LR #* 70
1Bh Reserved LR * 72
1Ch TxWaitReg 23 1l A5 IR 08 R S5 A I ) * 74
1Dh ParityReg W B A AR A #* 76
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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1Eh Reserved 1R * 78
1Fh SerialSpeedReg P HE AT UART £ [H % % 80
Page2: HLE
20h Reserved (e} * 82
21h * 84
CRCResultReg 7R CRC 15 1) MSB Fll LSB {&
22h % 86
23h Reserved LR % 88
24h ModWidthReg 2] A o) 98 AR I #* 90
25h Reserved LR * 92
26h RFCfgReg PRI i P % 94
27h GsNReg PR PR LR IR BN 2% 57 B TXA A TX2 3 S * 96
28h CWGsPReg & X p-driver I HI % H LS #* 98
29h ModGsPReg 5E S p-driver 83 1 il i H L S % 100
2Ah TModeReg . X 7 102
2Bh TPrescalerReg PR AL R % 104
2Ch 7 106
TReloadReg TE S 16 37 58 B 24 1R B AR
2Dh #* 108
2Eh % 110
TCounterValReg IR 16 ER#51) 4 FE
2Fh * 112
Page 3: R Z 177
30h Reserved LR * 114
31h TestSel1Reg A S S A * 116
32h TestSel2Reg I8 A 5 R E AT PRBS 5 H #* 118
33h TestPinEnReg fiifie D1-D7 F Ok 5 2% #* 120
34h TestPinValueReg SE SUE I D1-D7 AR 1/0 B 2R A AE * 122
35h TestBusReg S PRI R 2R IR S % 124
36h AutoTestReg BT B #* 126
37h VersionReg BRI RR A #* 128
38h AnalogTestReg il & AUXL FI AUX2 7 130
39h TestDAC1Reg € X TestDACT )i ME %132
3Ah TestDAC2Reg 5E X TestDAC2 [l atAE #* 134
3Bh TestADCReg 78 ADC H 1 Q I IE [IE #* 136
3Ch-3Fh | Reserved PR BT b ik % 138
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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2.3 PR
2.3.1 Page 0: A4 FIRE
2.3.1.1 {R B F 7% ooh
TRE k2 H
%% 18. Reserved Z7f£ 4% (b ooh) ; EAifH: 00h
(VA 7 6 5 4 3 2 1 0
e reserved
Ty ] A .
£ 19. Reserved FF 17 A
A 5 A
7-0 - TR
2.3.1.2 CommandReg & 1Ea8
JA SR k184
% 20. CommandReg 27 {7 a5 (Hihik 01h) ; & Afiff: 20h
(A 7 6 5 4 3 2 1 0
e reserved RcvOff PowerDown Command][3:0]
ZIEESE - R/W D D
%% 21. CommandReg 17281 I Hili iR
A (e JIEN Eiipa
7-6 reserved - | R
5 RcvOff 1 | KPS B
1| BRI
Ja e R . fEMeER I AR A, ZALIRZ&ON 1. 0 IR MS523
4 PowerDown

0 | #ERIFT. N 1627,
VF: TE$54 SoftReset 5 RUHEYS, PowerDown N ANAEM I & o

MR X LA AR IS N A 2 o BT B A A7 A5 R T SK P

3-0 Command[3:0] - . . N
IEFEPATHI4E 2. TEI 3.3 77,

2.3.1.3 ComlEnReg & 7738

{5 e FN 2R F H i Sk 4a £
2 22. ComlEnReg Zif78s (Hbdik 02h) ; EA{E: 80h

(VA 7 6 5 4 3 2 1 0
e IRQlINv TxIEn RxIEn IdlelEn HiAlertlEn LoAlertlEn ErrlEn TimerlEn
e R/W R/W R/W R/W R/W R/W R/W R/W
PO St BE R B4 A PR A =] RAS: V2.3 2022.07.27
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%% 23. ComlEnReg 7 f£ 27 A ik

MS523

i "5 (] ik
1 | IRQ &I HL TR AN Status1Reg 2347 25 1 IRQ ALIIR S A o

; Rain IRQ I B PR A5 A Status1Reg 27 77 25 0 IRQ AL AR H A5
0 | 1 DiviIEnReg #1725 f] IRQPushPull fZ 414, BRE{EN 1, TR

IRQ it A = ki

6 TXIEn - | RV RIEH G SR (TXIRQ)ZE IRQE -

5 RXIEn - | RV RZEH KOG R (RXIRQ) A IRQ F

4 IdlelEn - | R KIET WTiE K (IdlelRQ) # IRQ A -

3 HiAlertlEn - | i RIET I K (HiAlertIRQ) 2 IRQ A -

2 LoAlertIEn - TR R IE T K (LoAlertRQ) & IRQ &

1 ErrlEn - | SRVFRIEH TG K (ErrIRQ) 2 IRQ B .

0 TimerlEn - YR IEF WriE K (TimerIRQ)E 1IRQ & .

2.3.1.4 DivlEnReg F 743
fEREFNEE A b Wi SR AL

2 24. DiviEnReg 27788 (Hlik 03h) ; EfifH: 00h

fiz 7 6 5 4 3 10

(el IRQPushPull reserved TINActIEn reserved CRCIEn reserved
REESEY R/W - R/W - R/W -
% 25.CommandReg %7 {7 % i A

(DA il {1 Ejtipa

7 RaPushpull 1 | IRQ Mt 9bnitE CMOS firth

0 | IRQ & M i I AT Bt i

6-5 | reserved - | RE

4 TINActIEn - | SUPFRIE TIN T SR 2 IRQUETRA.

3 reserved - | RE

2 - | fo¥F i1 DivIRQReg 2517 2% Y CRCIRQ AL 7k ) CRC H Wi R &

cReten 1% % IRQ .

1-0 | reserved - | RE

2.3.1.5 ComIRQReg #1758

TR SR A7
% 26. ComIRQReg Zi77as (Ml 04h) ; Efi{f: 14h
A 7 6 5 4 3 2 1 0
(S Setl | TxIRQ | RxIRQ | IdlelRQ HiAlertlIRQ LoAlertlRQ | ErrlRQ | TimerlRQ
Bt W D D D D D D D
AT B SR 3 A7 B 2 ) WA S v2.3 2022.07.27
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MS523

£ 27. ComIRQReg 27 fE o HIHhid

ComIRQReg 417 F4IK1T 11 (i # LAt 4k PE1 % .

(DA il {11 Ejtipa
; et 1 | B/ ComIRQReg & A7 2% Hhrid KL .
0 | JH5Fk ComIRQReg % 7@ AR iC HIfL
6 TxIRQ 1| Bl fi)n — R kIE e UG SR E A
1| ERWCEAS I A RO R A
5 RxIRQ 1 RxModeReg %517 %+ RxNoErr £ B A7, X 24 FIFO H ()42
ST F) 250808 A 200 RxIRQ A 1
1 | ¥ESdHEeFKIEN BN, U0, 24 CommandReg MATAA
OB NIES. (WK 146)
4 IdlelRQ Wk — DRI LS B0, M CommandReg &F A7 &% MY
Command([3:0] 1B A7 RPIRZS H. IdlelRQ A7 B A .
fds a5 2 Idle 154 IF AN S 1dlelRQ fi7 EA -
1 | StatuslReg Zif7-#¥ (1) HiAlert B ALET %A BAT -
3 HiAlertIRQ A HiAlert fZAH S, HiAlertIRQ A7 fRA7 A b4 I I fE t L %5 47
A1) Setl A E A,
1 | StatuslReg Z7{7#5 1 LoAlert B {7 I %A B 1f
2 LoAlertIRQ AT LoAlert AL A#H X, LoAlertiRQ i {47 % b A 9 H BE t 27
1251 Setl S A7,
1 ErrlRQ 1 | ErrorReg & A7 2 HIATAT error 4% & AL Z AL B AL .
0 TimerIRQ 1 | {748 TCounterValReg "1 & B EHIH 2 0 B %7 B AT .
2.3.1.6 DiviIRQReg &7 1758
rH T SR A .
% 28. DivIRQReg ZFfEe% (Ml 05h) ; HAifH: xOh
(A 7 6 5 4 3 2 10
(el Set2 reserved TINActIRQ reserved CRCIRQ reserved
PEESEY W D D

# 29. DivIRQReg 77 £F 357 14 ik

DivIRQReg ‘& 17 i (1 BT A3 A #0 T LA H 37 2

A e 1 ik
; - 1 | EA7 DivIRQReg 77 17 T AR I HIAL o
et
0 | /%K DivIRQReg & 17 2% 1 FRICHINL o
6-5 reserved 1R
TIN 2%
4 | TINACtIRQ 1 N o ‘ ‘ ‘
2RI B 5 1 B TR B R BRI R B AR A

AN H B BB A7 B2 )
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31 EERE MS523
3 reserved - | RHE
2 CRCIRQ 1 | CRCIRAAMHITH Bt A e e
1-0 | reserved 0 | IR&
2.3.1.7 ErrorReg 1755
B E MR PAT R EHRRE .
% 30. ErrorReg % 7 (Hihik 06h) ; HAifi: 00h
A 7 6 5 4 3 2 1 0
55 WrErr | TempErr | reserved | BufferOvfl | CollErr | CRCErr | ParityErr | ProtocolErr
B R R - R R R R R
%% 31. ErrorReg & £ 25V iR
(A (i) {1 Efzipa
- e . £ M1Authent $52 B Bt BNV AR S FIFO, BGE 7E RF 1 BRI G
rErr

— RS 7E RF $2 1 R fiJa A BN R P R EHLE A FIFO

VA IS Uk B8 A SRR ARG I L IR I A LA, ARSI T R R IR Eh 48 H 855 AT
RE

NSk FIFO 22X C9F, (H EHLEL MS523 19 RS HL CAndedie#s) ik fm) B
TS 80, 2B L.

R A — ML R A B A

RN B S B B SR %

6 | TempErr™ | 1

5 reserved -

4 BufferOvfl 1

3 | CollErr 1

JATE 106KBd I8 15 35 2 (112 7 b FERL 16 28 o

7F 212kBd, 424kBd Fll 848kBd il A5 fh il NIl H X BN 0.

RxModeReg %7 7 #% ] RxCRCEn 17 B i H. CRC T+ 545 1%, MHZALE L,
P e m e e s,

A B0 VR I % 0 A
1 | ParityErr 1 | EERRSBEIMEREEE.

WA 1F 106kBd [1] ISO/IEC 14443 A JBA5 FHH

SOF fHizR I 1Zfr B AL,

FEFLAR JA BB B B 3T %

WA 1E 106kBd 113815 A 2L

(1] $AATAH R [T 2 I B TempErr Z AN I A SR AL ERHTE 2o ZALA REE T R A B AL

0 ProtocolErr | 1

2.3.1.8 Status1Reg A 1758

THAEAREAL
% 32. Status1Reg 27 f7as (it 07h) 5 BAifl: 21h
Az 7 6 5 4 3 2 1 0
5 reserved CRCOk | CRCReady IRQ TRunning reserved HiAlert LoAlert
iy ) K - R R R R - R R
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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% 33. Status1Reg a7 /£ 2ef7 Ak

fiz 5 i1 ik

7 reserved - £RB

CRC 45N 0 WHZALE AL
RAX MBI I, CRCOK AL B AHAE . {H ErrorReg & 17 %%
6 CRCOk 1 f) CRCErr £/

7~ CRC WAL BEER HRAS AETH R A b UE AR Oy 0; A ih SRS
PATJE HAEAE N 1.

CRC TH & 52 G AL B A

5 CRCReady 1 - N N
HAEPAT CalcCRC #8541 CRC 115 A %K.

SR AT AR e TR A SR 7 R e A RE A R B R WA AR A

4 IRQ -
ComlEnReg F1 DivlIEnReg.

MS523 [15E i 3RS 4TI, %A B AL, B E 38 DLar 4795
TCounterValReg 1 [IE Pl A2 B 2% B B2 9
R, 24 %5 17 4% TModeReg ) TGated[1:0] v 1 fig
i H, TRunning S B A7; AR 133145 5 I

3 TRunning 1

2 reserved - R

24 FIFO Z i DX ORAF A 5 800 2 1 T 0 55 50, AL B A .
HiAlert= (64—FIFO Length) <WaterLevel

1 HiAlert 1 Bt

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

FIFO Length=59, WaterLevel=4->HiAlert=0

24 FIFO Ze i DX H ORAF (0 5 800 2 1 T 0 45 50, iR .
LoAlert=FIFO Length<WaterLevel

0 LoAlert 1 #in .

FIFO Length=4, WaterLevel=4->LoAlert=1

FIFO Length=5, WaterLevel=4->LoAlert=0

2.3.1.9 Status2Reg A 175

P AN R IR AR AL
2% 34. Status2Reg 5 f7as (Hidik 08h) ; EAifE: 00h
iz 7 6 5 4 3 2 1.0
(iR TempSensClear I2CForceHS reserved Crypto1On ModemState[2:0]
Pyl R R/W R/W - D R
WM Fis B RSB 0 A PR A W) FRAS: V2.3 2022.07.27
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% 35. Status2Reg A7 1 27 IR

A 55 {IEN P
MR AR T 125°C BB i ZAE I, i ok B A7 1% AL v AT i B
7 TempSensClear 1 .
R,
12C g N JEE A8 B0 E -
6 I2CForceHS 1 12C g N JEPE 28 BB S 12C P TE R 1 s R A B
0 12C i N JEI w8 B I 12C B AL 2 .
5-4 | reserved - 1R
%R Cryptol BT T
3 CryptolOn 1 N -
AL ARG S
- SR R IE AR AR B IR S AR
000 | &I
001 | %5%F BitFramingReg &7 /7 #y "1 [ StartSend £/ 1% &
TxWait: 1R TModeReg &7 17 %% ] TxWaitRF i & 1 I | — B %%
010 | {3 RF /=4 A1k .
TxWait [ 35 %5 5 18] B TxWaitReg 27 £ 281 & o
2-0 | ModemState([2:0] .
011 | Ki%
RxWait: U1 TModeReg & 77 %% ] TxWaitRF 17 & 1 I | — B %5
100 | £33 RF Z7=4 N 1E,
RxWait B JH I 3] H1 RxWaitReg 271 261 %
101 | ZfFEdE
110 | #EUR

2.3.1.10 FIFODataReg 2 /758

64 7717 FIFO ZE1h X i N A%
2 36. FIFODataReg 77 f7#x (Hitik 09h) ;5 EA{H: xxh

(A 7 6 5 4 3 2 1 0
(il FIFOData[7:0]
Pyl K D
% 37. FIFODataReg 77 {7 28 7 {1 fifi ik
fir il Efzipa
P 64 “7 711 [ FIFO 2o X PRI EiC A A\ A0t S 11
7-0 | FIFOData[7:0] FIFO 22 b [X HIA'E FT 3 i A\ AN i b 80408 000 F) D47 S N/ 947 B 1 4 48
o

AN H B BB A7 B2 )
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2.3.1.11 FIFOLevelReg & 7758

IR FIFO 210 X E A7l 7 O H .
%% 38. FIFOLevelReg 277 a4 (il 0Ah) ; EA7ME: 00h

iz 7 6 5 4 3 2 1 0
5 FlushBuffer FIFOLevel[6:0]
pAEE S w R
% 39. FIFOLevelReg % 77 4 [ Hfiid
i (iRe] (=l ik
AL E AL, B FIFO 22 i X B A S FR B DL ACE A A%
7 FlushBuffer 1 | ErrReg [ BufferOvfl {7 37 Z| #5 B -
BIBGZALI I 3R A SN 0.
7R FIFO Gt X R A7 I 715 8L
6-0 | FIFOLevel[6:0] - | Il FIFODataReg F 47 #% 5 £ #i I , FIFOLevel FfH 1% 19, M
FIFODataReg &7 {7 7 BL EU A HT, FIFOLevel FI{E IR -

2.3.1.12 WaterLevelReg Z 7755
FIFO 22 X C A7 At = 17 AL
# 40. WaterlLevelReg 27728 (Mulik 0Bh) ; Ef7ifEH: 08h

A 7 6 5 4 3 2 1 0
55 reserved WaterlLevel[5:0]
LB - R/W
% 41. WaterLevelReg A7 A7 2507 (1 ik
i s fE it
7-6 | reserved - | RHE
JE X A FIFO ZZ X _F 3 A1 Ji F 0 IR
WA FIFO 2% i 28 78 4% 1) 7% 18] /b T 855 T WaterLevel H15E I
o WaterLevel[5:0] ] i, W StatuslReg ZF1F 41 HiAlert ﬁﬁ?ﬁo |
WIER FIFO 22 i 35 H4fs iy H ¥ 2% (8] /> T 855 T WaterLevel H15E X
HIfE, N StatusiReg A 47 #¥ [ LoAler 137 B 7.
T BN TFEAEE HiAlert AT LoAlert HME, 1L 2.3.1.8 1.
2.3.1.13 ControlReg & 1758
BRI .
% 42. ControlReg ZifE 4 (Hbidl- och) ; EAf7{E: 10h
A 7 6 5 4 3 2 1 0
(e TStopNow | TStartNow reserved RxLastBits[2:0]
Vi w w - R
AU i B AR5 B 7 A PR 24 1] A V2.3 2022.07.27
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2% 43. ControlReg 77 f£ 257 AUk

fir s fa ik
B 2R B Ik,
7 TStopNow 1 .
BEHOZALR IR [FE AN 0.
A =R
6 TStartNow 1 .
BEHOZALR IR [FE AN 0.
5-3 reserved - | *HE
FTN IR FEWSCT T AR RS S
2-1 RxLastBits[2:0] )
WA AE 000b, JUJHEAS 15 # A RUH

2.3.1.14 BitFramingReg 27 17 5%

T ) A5z FAJ 0T 4 3859
% 44. BitFramingReg i f£#% (bl 0Dh) ; S A7{E: 00h
(A 7 6 5 4 3 2 1 0
5 StartSend RxAlign[2:0] reserved TxLastBits[2:0]
iR W R/W - R/W
% 45. BitFramingReg 217251 I fii iR
fir (iRe] fE it
7 StartSend 1 BRI

JAE Transceive 352 4TI A 2

P T T T AL R MR H s 5 SOOI MU 35 — AN LEE FIFO
EIALE .

0 | #EUKEIN LSB ALAFHAEAL 0, BB 2 A7 UEAL 1,

1| YRR LSB AL AT 1, BRI EIRIEE 2 LA TERT 2.
BRI LSB AL AFTAENL 7, USRI ER 2 ALAF I AN T
AL 0 4 B

3 reserved - | tRHE

FT T e A MR R 8 SRR I B e — AN 15 AL
000b F7rf Ja — A1 (T AL # B R %

6-4 RxAlign[2:0]

2-1 TxLastBits[2:0]

2.3.1.15 CollReg & 7738
5E S RF 82 0 _ RSB 55— ML 58
% 46. CollReg {788 (Mblik OEh) 5 EAI{H: xxh

A 7 6 5 4 3 2 10
(S ValuesAfterColl reserved CollPosNotValid CollPos[4:0]
VI R R/W - R R
WM Fis B RSB 0 A PR A W) MRAS: v2.3 2022.07.27
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R 47. CollReg A 17 & (i (11 i i

(DA il {11 Ejtipa
. ValuesAfterCall o P AR R AL AE 1 5 e R T B
HAFE 106kBd Bt RISFE P, R OL N2 i E K 1.
6 reserved - | RE
5 CollPosNotValid 1| A RN R Rl AR R ALAE CollPos[4:0]70 [ 2 4
SR RO T e G B B 2 — N b R AL R
- | AR PR
Bl
4-0 | CollPos[4:0] 00h | FRIRRLHRAE 327 fif
01h | FoRALMRAE 1547
08h | KRNI RAE 8™ fif
IR CollPosNotValid f7°4 0, HB-AIX LA A BE# IR A .
2.3.1.16 fREF 774 OFh
TRE IRk 2 H o
3 48. Reserved i ff#y (b OFh) ; Sfi{H: 00h
A 7 6 5 4 3 2 1 0
(el reserved
DIDES :
3 49. Reserved 27 A7 ([ H IR
(A G Ejiipa
7-0 reserved R
2.3.2 Page 1: EfE
2.3.2.1 R &5 10h
TR ke R 2 H -
% 50. Reserved 77 f7#5 (it 10h) : S A7fEH: 00h
A 7 6 5 4 3 2 1 0
(el reserved
DIDES :
3 51. Reserved 27 A7 an (L [ H IR
(A G Ejiipa
7-0 reserved FR ¥
AU i B AR5 B 7 A PR 24 1] A V2.3 2022.07.27
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2.3.2.2 ModeReg 77758

TE SRIE RN FRUGE PR 15 .
% 52. ModeReg 27 f£4% (il 11h) ; EAi{E: 3Fh

(A 7 6 5 4 3 2 10
55 MSBFirst | reserved | TxWaitRF | reserved PoITIN | reserved | CRCPreset[1:0]
PIEESEE R/W - R/W - R/W - R/W
% 53. ModeReg 2 1F 2507 iR
AL 5 {1 Hiik

CRC AL B2 83 A MSB AL IR 115 .
7E CRCResultReg 27 17 23t

’ MSBFirst ' CRCResultMSB[7:0] Fl CRCResultLSB[7:0] FI{E {# .
: RFJE{GH 288 AL,

6 reserved - | fRHE

5 TXWaitRF 1 | R RF 74, WRIEE A F)

4 reserved - | RHE

€ X TIN & BE AR
E: NE AL AR KE SR P AR, SR EADKE A A
3 PoITIN TINActIRQ FHA1F,

1 | TIN S HEFAR .

0 | TIN BFHMEHEFH R .

2 reserved - | RE
7€ 3 CRC P Ab B HAT CalcCRC 84 I TE {H
00 | 0000h
1-0 CRCPreset[1:0] 01 | 6363h
10 | A671h
11 | FFFFh

2.3.2.3 TxModeReg & 1725
%% 54. TxModeReg 27 f7a% (Mt 12h) ; EAfiff: 0oh

Bz 7 6 5 4 3 2 1 0
55 TxCRCEn TxSpeed[2:0] InvMod reserved TxFraming[1:0]
V1A R R/W D R/W - D
U Fi B AR 3 A R A 7 HRAS: V2.3 2022.07.27
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2 55. TxModeReg 73 f£ 2o ik

i (il f& Eif
7 TXCRCEn 1 | fEEE kIR =2k CRC.
S SCHURE ORI LR 2
MS523 SCF A% % Al 15 848kBd.
000 | 106kBd
001 | 212kBd
010 | 424kBd
6-4 TxSpeed[2:0] 011 | saskad
100 | f*H
101 | fRE
110 | TR
111 | fRH
3 InvMod 1| RIEVAHIEEE B A .
2 reserved - | tRHE
S SURIE B 451
00 | ISO/IEC 14443 A
1-0 | TxFraming[1:0] 01 | f&H
10 | fRE
11 | ISO/IEC 14443 B

2.3.2.4 RxModeReg 7758
% 56. RxModeReg 2772 (Ml 13h) ; Efi{H: 00h

A 7 6 5 4 3 2 1 0
5 RxCRCEn RxSpeed[2:0] RxNoErr RxMultiple RxFraming
S R/W D R/W R/W D

2% 57. RxModeReg 23 17 28 oL [ ik
fiz (i) {I2! Eitipy
. o CRCER . FERE L R T P2 CRC,
e %A HBETE 106kBd [T RIS B E NE .,
S8 SUBAR WU AL 2 . MS523 SCRFIF A& %8 % ] 14 848kBd.
000 106kBd
6-4 RxSpeed[2:0] 001 212kBd
010 424kBd
011 848kBd
AU i B AR5 B 7 A PR 24 1] A V2.3 2022.07.27
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100 | fRH
101 | fRH
110 | fRH
111 | fRH
5 ey NoErr . B HCR B TE RO IR GBI B N T 4 60D, HEIR
AT AR PR R
0 WA AR YA — i e A5 LR R
AT LA SR Y 2 Wi -
" RxMultiple WA TR E# Ay 106kBd LA ERFA 2L, A BEALHE polling 154«
1 7E 5 B 1% AL 5 Receive Fll Transceive 54 iz 1T B A& HEI &
1k A ) A7 2% CommandReg H 5 A5 4 (Receive 154
B4l AU TR AT L
& TR ) 454
00 ISO/IEC 14443 A
1-0 RxFraming 01 | AH
10 | f&¥
11 ISO/IEC 14443 B

2.3.2.5 TxControlReg & 1E7%
PR R LR IR Sh 285 1 TXL AT TX2 BB HRIRAS .

# 58. TxControlReg Zi {74y (Ml 14h) ; EAfr{f: 8oh
A 7 6 5 4 3 2 1 0
e InvTx2RF InvTx1RF InvTx2RF InvTx1RF Tx2C reserved | TxarFEn | TxlREEN
On On Off Off w
PIESH R/W R/W R/W R/W R/W R/W R/W
2 59. TxControlReg 27 1728 v [ iR
i (Eie] (=l ik
7 InVTX2RFON 1| HIKFhAE TX2 fERER TX2 ERH S 5 R
6 InVTX1RFON 1| HIKFhAE TXL fERER TXL B %S 5 A
5 InVTX2RFOff 1| HIRBNA TX2 ZEHE TX2 B HAE S5 R
4 InVTX1RFOff 1| HIRBNA TXL ZEH R TXT BRSSO
1| TX2 BRI 13.56MHz BRI
3 P 0 | Tx2CW i REIRHI 13.56MHz [RE B HIR(E 5 .
2 reserved PR
1 TX2RFEn 1| TX2 B RHIFR S H 2 R E i A ) 1) 13.56MHz g 2k
0 Tx1RFEn 1| TX A H e Rk B A I Y 13.56MHz R i 3
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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2.3.2.6 TXASKReg S 175

MS523

o ) I YA | ) B
% 60. TXASKReg 27 /7% (Hihk 15h) ; HEA7{E: ooh

iz 7 6 5 4 3 2 1 0

55 reserved | Forcel00ASK reserved
pAEE S - R/W -

%% 61. TXASKReg 2 172517 M4 iR
i (il =l Hiik
7 reserved - R

6 Force100ASK

1| BEHIHEAT 100%ASK ], TS T ModGsPReg A7 4B E .

5-0

reserved

- | RE

2.3.2.7 TxSelReg F 758
e PR S B () A 005 5 U

% 62. TxSelReg ZifE88 (Hudk 16h) ; HEfi{li: 10h

A 7 4 3 2 1 0
5 reserved DriverSel[1:0] TOUTSel[3:0]
LB - R/W R/W
3 63. TxSelReg A7 a5 MLII IR
AL 5 (=l iR
7-6 reserved - 1R
- EPEIRS A Tx1 F1 T2 %N .
00 =& R DriverSel[1:0] W B B — &, MR
HIR B A H AR T =B
5-4 | DriverSel[1:0] 01 K E N E A E R RGE S (B4 , Miller 4.
10 KEE B TIN BiEHNE S ()
O @/ HCE BB T InvTXIRFON/InvTX1RFOff Al
H InVTX2RFON/InvTx2RFOFf o7 [ ¥ B .
PR TOUT RIS
0000 =&
0001 fIKHF
3-0 | TOUTSel[3:0] 2010 Ghh
i1 TestSellReg 27 17 %%t TstBusBitSel[2:0147 [R1HE & S
R s,
0100 K E N E A A RGE S (%), Miller ZihY .
0101 Miller gt i I & IE B AT Bl i -

AN H B BB A7 B2 )
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0110 R
0111 Manchester f#D 5 U R AT BRI -
1000-1111 | f%%&

2.3.2.8 RxSelReg &F 1758
IR PR LRI N 3RS 5 R

% 64. RxSelReg ZFfE28 (Mt 17h) ; EAi{E: 84h

7

6

5 4 3 2 1 0

UARTSel[1:0]

RxWait[5:0]

%
et

R/W

R/W

%% 65. RxSelReg & 17280 H ik

1 Eitipy

7-6

UARTSel[1:0]

M AR A UART A

K HL~F

SRE & TIN 77 B 2% ) Manchester 4mfid{E 5 .

K E AL LR IR A 5, BRI

S 1 B TIN 6 B4R UE B9 NRZ GRS 5, FU ZE AL H ok e T
106kBd I A %K.

00

01

10

11

5-0

RxWait[5:0]

B ROL T, WS LE IR BhATAH — B RxWait A2 I [A]ER, 7R
BRI, RX B AR BT 15 S A 2

Receive 152 7] ZIE LS

HEfRS, #MEHZSH.

FEAMEB RF 4] I 5 e I 252 RIS 3

2.3.2.9 RxThresholdReg &7 2%

e PR AL AT 2% 1) A
Z 66. RxThresholdReg 27 /745 (Mbihk 18h) ; EAi{H: 84h
Bz 7 6 5 4 3 2 1 o0
R MinLevel[3:0] reserved CollLevel[2:0]
PIESH R/W R/W
% 67. RxThresholdReg 75 77 #5 i I3tk
A (i) i
a MinLevel[3:0] JE AR AN 1) B/ IME 5 R R

ARG 5 D TIZAE WA BEAT AL B

3

reserved

PR

2-0

CollLevel[2:0]

SE SRS AR N I o/ IME SR, SRR A 15 5 (159 AL L AUA
BURAGRIE, RS BORAL R AR S — M iR

AN H B BB A7 B2 )
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2.3.2.10 DemodReg 172
& SRS R E .
# 68. DemodReg Zi /7 as (Huhik 19h) ; EAifE: 4Dh
iz 7 6 5 4 3 2 1 0
(e AddIQ[1:0] FixIQ TPrescalEven TauRcv[1:0] TauSync[1:0]
PIESH R/W R/W R/W R/W R/W
# 69. DemodReg FF {7 #w iz ({1 ik
i (iRe] (=l it
SE G AR LR Q B IE FIAE
e BHEREAN N AOBCE, FixIQ AL 0:
76 | addiagal 00 iﬁf%iﬁ:?ﬁﬁ‘]%%ﬁi:ﬁo ‘
01 | RN AT 5 i1 I 7E A5 U 1] s sk % )i .
10 | fRE
11 | RE
: FxiQ . I AddIQ[1:0]% B A xOb, MU AR £ | JHIE .
I AddIQ[1:0]3% B A xOb, MY AR £ Q il .
y TR 2 2R SR UH BT 38R 1) E I 25 R AR
4 TPrescalEven ftimer=13.56MHz/(2*TPreScaler+1) .
W | TrrescalEven fiEUBRIME N 0, T £ HUM B 5N LS F.
12 | TauReV[10] TERE RO AR 2538 AR PLL IR ] 5 2
e WRBE Y 00b, EHHEEESCN PLL AT .
1-0 TauSync[1:0] TE RIS HE oA Py 5 PLL [P E JR) 3 0
2.3.2.11 {R &3 1Ah
TREA ek 2 H
% 70. Reserved 77 77 e (it 1Ah) ; E{7{H: 00h
A 7 6 5 4 3 2 1 0
(il reserved
PESE
K 71. Reserved F A7 4 ML HlA
i (il ik
7-0 reserved TR
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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2.3.2.12 R B 748 1Bh
TRE AR
% 72.Reserved 7 {74 (Hudk 1Bh) ; EAV{E: 00h
iz 7 6 5 4 3 2 1 0
(i reserved
DB -
3 73. Reserved ZF {7 aefir (R Hiik
(A linel ik
7-0 reserved RE
2.3.2.13 TxWaitReg & 7F2s
P RIS RS54 N [A]
£ 74. TxWaitReg Zi {788 (Huhk 1ch) ; EA{E: 62h
{0 7 6 5 4 3 2 )
e reserved TxWait[1:0]
DRSS - R/W
# 75. TxWaitReg & f7 #i fir (O ik
(A 5 P
7-2 reserved TR
SE SCBR I 4 vy S TR
1-0 | TxWait[1:0]
7 RS I B BRI BB A7 2 L O 1R
2.3.2.14 ParityReg #7725
BB TR AL .
%% 76. ParityReg 27 /7 e (Mt 1Dh) ; EAfiff: 00h
iz 7 6 5 4 3 2 1 0
5 reserved ParityDisable reserved
Tyl R - R/W -
# 77. ParityReg T fr M HIA
(A il & iz pa
7-5 | reserved - | fRE
. parityDisable . Kl A i 8 2R A A A BLAE S R SO A8 1 A AR R
PR E i A A8 A7 A Dy B A R A
3-0 Reserved - RE

AN H B BB A7 B2 )
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2.3.2.15 TypeBReg & 778
fii & 1SO/IEC 14443 B 1 1jHE.
% 78. TypeBReg Zif7s (Huhik 1Eh) ; HEA{E: ooh

(92 7 6 5 4 3 2 1 0
EOFSOF
55 RxSOFReq | RXEOFReq | reserved NOTXSOF | NOTXEOF | TXEGT[1:0]
Width
Ty 1) Y R/W R/W - R/W R/W R/W R/W
2 79. Reserved ZEA{7- 2507 IFH IR
A 55 & ik
1 i SOF; 2 TE SOF [ i
7 RxSOFReq N . o .
0 WA BT SOF I ; 24 SOF EANE A FIFO
1 i EOF; Jt EOF BB L™ A — A Bh LA 1%
6 RxEOFReq N . o .
0 BCH B0 EOF ;s 24+ EOF HANE N FIFO

5 reserved LR

WiZALE 1 H EOFSOFAdjust {7 H 0 (AutoTestReg ZFf7ras) » & X

! IOS/IEC 14443 B ] SOF il EOF # KK &
4 EOFSOFWidth
wiZAr & 0 H EOFSOFAdjust £ & 0, & X 10S/IEC 14443 B 1 11]
° SOF Al EOF /MK JiE
3 NoTxSOF 1 il SOF
2 NoTXEOF 1 1l EOF
SE X EGT (K S
00 | &
1-0 | TXEGT 01 |21z
10 |41
11 | 61%

2.3.2.16 SerialSpeedReg &7 1758
PR R AT UART 3201 (s 2,
% 80. SerialSpeedReg #f7-3% (Ml 1Fh) ; E1i{H: EBh

fiz 7 6 5 4 3 2 1 0
5 BR_TO0[2:0] BR_T1[4:0]
Vil A R/W R/W

# 81. SerialSpeedReg # {7 &L ¥ fifi ik

(A (il ik

7-2 BR_T0[2:0] BR_TO JH R M AL i 25, AHOCHATEN 1.1.3.2 75,

1-0 BR_T1[4:0] BR_T1 ISR B ALHE S, AHRRIR TN 1.1.3.2 7,

U Fi B AR 3 A R A 7 HRAS: V2.3 2022.07.27
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2.3.3Page2: LB

2.3.3.1 REFH4 20h
TRE R Z -
3% 82. Reserved Fif7ay (Hhdk 20h) ; HEAi{E: 00h
fir 7 6 5 4 3 2 1 0
(el reserved
V1A R )
# 83. Reserved Z7 f7anhi 1A
(A G EiLip
7-0 reserved IR

2.3.3.2 CRCResultReg 1755
{78 CRC 155 1) MSB I LSB [11H
e CRC B2 B> 8 ALIK 35 A7 4% o
3 84. CRCResultReg (&) Ziffas (Hubk21h) ; HAV{H: FFh

A 7 6 5 4 3 2 1 0
5 CRCResultMSB[7:0]
T ) A R
7 85. CRCResultReg 2717 Az (IR
A s i

SR %917 7% CRCResultReg 1571 [ SZBRAE «
A Y Status1Reg 7717 #% [ CRCReady 7 B A7 B 5 24
3 86. CRCResultReg (fikfi) ZFfidy (Hhhk 22h) ; BAf7MH: FFh

7-0 CRCResultMSB[7:0]

(72 7 6 5 4 3 2 1 0
5 CRCResultLSB[7:0]
LB R
% 87. CRCResultReg 27 17 2307 Ry iR
A i i

7-0 CRCResultLSB[7:0]

R 2747 %% CRCResultReg 1 7 19 A SEPRIE -
W Y Status1Reg % 7 #% [ CRCReady i B AL A 4%

2333 {REHF 75 23h

PREE R 2 H -
%% 88. Reserved Zifies (Hbulik 23h) ; EA7{H: 88h

(VA 7 6 5 4 3 2 1 0

R reserved

Uy :

PO AR A A PR A =] A S V2.3 2022.07.27
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3 89. Reserved Z {7 WL IR
i (el it
7-0 reserved RE
2.3.3.4 ModWidthReg F 1753
VB I T
% 90. ModWidthReg 277 8% (il 24h) ; Ef7{H: 26h
(A 7 6 5 4 3 2 1 0
ikl ModWidth[7:0]
iy i) K R/W
2% 91. ModWidthReg 2717 2807 [ fifi ik
A (el i
S8 SCAR B 1 B0 58 2N BB A ) (ModWidth+1) £
7-0 ModWidth[7:0]
L ON VSV LR
2.3.3.5 {R B &/ 4% 25h
TREA ek 2 H
% 92. Reserved #1725 (Ml 25h) ; Ef7{H: 87h
(A 7 6 5 4 3 2 1 0
e reserved
PIESH .
3 93. Reserved Z {7 a WL A
fir (el it
7-0 reserved RE
2.3.3.6 RFCfgReg #7758
i B PSR 4 A
% 94. RFCfgReg Zifrae (Hudik 26h) ; EAiMEH: 48h
£z 7 6 5 4 3 2 1 0
e reserved RxGain[2:0] reserved
iy ) K - R/W -
3 95. RFCfgReg %7 17 e i (34
i (iiel 1B b
7 reserved - R B
6-4 RxGain[2:0] 7B X RIAR G 5 HUR I 28 R AL
000 | 18dB
001 | 23dB
WM Fis B RSB 0 A PR A W) FRAS: V2.3 2022.07.27
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010 | 18dB
011 | 23dB
100 | 33dB
101 | 38dB
110 | 43dB
111 | 48dB
3-0 reserved - R

2.3.3.7 GsNReg & 175
MR BT R, B CRZIREh 2% TX1 A1 TX2 4y N BRSh 2SI HL S .
% 96..GsNReg 271728 (Ml 27n) ; EAfifH: 88h

Az 7 6 5 4 32 1 0
(il CWGsN[3:0] ModGsN([3:0]
iy ) K R/W R/W
# 97. GsNReg FF 7 a M HIA
AL 5 ik
B SCN SR 2 H i A U ) TR A RS, R R SRR R A DA, R
THAEAN IR

7-4 CWGsN[3:0] TR AT B = AL Y 1.
WA EIRFNSE TXL A1 TX2 FF S I AE A B 3% .
V. BRSOk R

SE U N SRS At i A H IR E S, T SRR ] R
FERR B AR N B s L5 R 1.

WA AEIREN 3% TXL A TX2 I I Al 44 2

e HSEE ORI E .

3-0 ModGsN([3:0]

2.3.3.8 CWGsPReg 1758
€ S P IRB 2 H v TR i R LS
% 98. CWGsPReg ZF7E 8% (Hud 28h) ; EAf7{EH: 20h

A 7 6 5 4 3 2 1 0
55 reserved CWGsP[5:0]
PIESH - R/W
K 99. CWGsPReg ZF /725 iR
fir s EiP
7-6 Reserved e

SE S P IR s A R S, AT SR R R
5-0 CWGsP[5:0] TERR I AT B s AL I 1.
VE: S BRI R .
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2.3.3.9 ModGsPReg #1788
E S P B 2 S v A
£ 100. ModGsPReg 27 f7a% (it 29h) ; HAifH: 20h

A 7 6 5 4 3 2 1 0
5 reserved ModGsP[5:0]
pAEE S - R/W
K 101. ModGsPReg 75 7 a L 1A
fiz (i) fiik
7-6 Reserved R
S S P B A L i AR R RN RO RS, T HDORIA B R DU, IR
FELL KR AR

PR 5t F B0 J B SRR 1

B {#f TXASKReg 27 17 #& [ Force100ASK fi7. B N 1 AR 2:%F ModGsP fI1E
FEAE R

W BSEH RERIBORIT R

5-0 ModGsP[5:0]

2.3.3.10 TModeReg #l TPrescalerReg & 778
IXBE AT A7 08 SUE I 2R
: TmodeReg 27 17 s H I Tprescaler & il Midt =y 4 fLHIME, TprescalerReg 27 A7 i 1 B T/ Al a4 IK
8 fi I
£ 102. TModeReg 2774 (Hidik 2ah) ; EA7{E: 00h

A 7 6 5 4 3 2 1 o0
e TAuto TGated[1:0] TAutoRestart TPrescaler_Hi[3:0]
Bt R/W R/W R/W R/W

2% 103. TModeReg FF 77 28 L H iR

fiz i) izA i

TE FIT AT A 3 2 (0 B A i 45 s e I 4 B 3R 8

U5 RxModeReg 27 1725 1Y RxMultiple 17 ¥H B AL, NIEZRIE
1| SAOURE@ MERIGAL, 4 DNEFEAL) G I 2L RIE 1 RIEAT

N RxMultiple 7 B AL, U 5E I &R AN 1k, X R A
Al % B ControlReg &7 17 2% TStopNow iy 1 312 11 BN 28 .

7 TAuto

0 | EM A AZILH A7 AR HIR .

PR T s CAEE T 11
e RIS, ME N 88 %7 4% TmodeReg 1) TGated([1:0]
RIFRERT, StatuslReg @i f7#%H I TRunning L # B AL

AW 1EE T

6-5 | TGated[1:0]
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00

SIHREE SN

01

B TIN AR5 5

10

B AUXL AENEES

11

TAutoRestart

SE I A 3 HUBT A 16 17 I 2% BUFTINE BT 4638 0l 4.

SEIT 35 Ik i1 # %) 0 H ComIRQReg 77 A7 %] TimerlIRQ {7 & 1,

3-0

TPrescaler_Hi[3:0] -

€ X TPrescaler [/ 4 i,

FIFH T A 2ot FE I 38 A

ftimer=13.56MHz/(2*TPreScaler+1).

H. f TPreScaler=[TPrescaler_Hi:TPrescaler_Lo] ( TPreScaler [ {H N
12 fi7)  (TPrescalEven {7 ERIAME A 0)

TEDL 1.5 g 2R IT”

# 104. TPrescalerReg 7 f7-#% (Hutk 2Bh) ; EA7{EH: 00h

6

5 4 3 2

TPrescaler_Lo[7:0]

R/W

2% 105. TPrescalerReg & f7 s hf (I H ik

A0
e

J

ik

7-0

TPrescaler_Lo[7:0]

€ X TPrescaler 1% 8 7.

FIFH T T A 2ot FE I 38 A

ftimer=13.56MHz/(2*TPreScaler+1).

H. 7 TPreScaler=[TPrescaler_Hi:TPrescaler_Lo] (TPreScaler [ {H }y 12
fi1)  (TPrescalEven fERIAE A 0)

TEDL 1.5 T E R #R T .

2.3.3.11 TReloadReg 1758
€ SCE I ER ) 16 7 H 36 {H .
e ERAE D HIBAEIAS 8 S FF A7 4% B .

3 106. TReloadReg (i) Ziffas (Huhk 2ch) ;5 EA7{&: 00h

iz 7 6 5 4 3 2 1 0
iRl TReloadVal_Hi[7:0]
e R/W
PO St BE R B4 A PR A =] RAS: V2.3 2022.07.27
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% 107. TReloadReg %7 17 #ir [ Hiid
fir linel Efiipa
SE SE N 2% 16 A7 EAAA 1) 5 8 .
7-0 TReloadVal_Hi[7:0] | H—/NashFfkAER, BERMEAEH .
BURAZ AT s FAE T A Bl S R A I R T I 4%
# 108. TReloadReg (fitfii) Z7Eas C(ibhk 2Dh) ; Ef7{4: 00h
{0 7 6 5 4 3 2 1 0
RS TReloadVal_Lo[7:0]
Vil A R/W
% 109. TReloadReg 77 17 # ir [ i
(A s P
SE SE N 2% 16 A7 B A AA IR 8 7.
7-0 TReloadVal_Lo[7:0] | “U—ANAZNHEM KR, HIE(ERNER .
BURAZ AT s FAE T A Bl S R A I R T I 4%
2.3.3.12 TCounterValReg ZF 1758
78 I 45 ) 4 HiT AR
T 8 N B AR 2 A AE P AN 8 ALH A A7 L.
# 110. TCounterValReg (FifiL) Ziff#s (Hihk 2Eh) ; EA{H: xxh
AL 7 6 5 4 3 2 0
55 TCounterVal_Hi[7:0]
pAEE S R
% 111. TCounterValReg 2 /7 #i b A&
(A il Efzipa
7-0 | TCounterVal_Hi[7:0] | &S %% 4 H{E 17 8 1.
K 112. TCounterValReg ({KA7) #Fff#x (Hitk 2Fh) ; EfifEH: xxh
Bz 7 6 5 4 3 2 0
5 TCounterVal_Lo[7:0]
Vi la A R
X 113. TCounterValReg 27 17 a3 7 iR
(A s EiLi
7-0 TCounterVal_Lo[7:0] | 5 4% 4 {E MK 8 1.
FA S v2.3 2022.07.27
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2.3.4 Page 3: Wik
2.3.4.1 {RHEF 5 30h
TREA ek 2 H
% 114. Reserved 7 {785 (Hhiik 30n) ; EA7{f: 00h
Bz 7 6 5 4 3 2 1 0
5 reserved
LBt -
# 115. Reserved 27 /72561 ik

A (i) i

7-0 reserved RE
2.3.4.2 TestSellReg & 7738
A ALE S R E .

# 116. TestSellReg Zif78s (Huhik 31h) ; Ef7{E: 00h
iz 7 6 5 4 3 2 1 0
R reserved TstBusBitSel[2:0]
PIESH - R/W
K 117. TestSel1Reg 77 17 #shr [ HiiA
i (iRel ik
7-3 reserved fREE
I TOUT Bk — MK S HIfE 5.
2-0 | TstBusBitSel[2:0] N5 AnalogTestReg 2717 & [ AnalogSelAux2[3:0]=FFh, DI S 2 (=
5 [ RE AT R A I AUXL B AUX2 B3

2.3.4.3 TestSel2Reg 211758

I S B E .

# 118. TestSel2Reg Zif7as (Huht 32h) ; EAf7{E: 00h

A 7 6 5 4 3 2 1 0
55 TstBusFlip PRBS9 PRBS15 TestBusSel[4:0]
i i) R/W R/W R/W R/W
# 119. TestSel2Reg AP A7 257 IR
A 5 B Eiip
DR 2 42 HETS THD (18 5 Bt S 3800 47 g 112
7 TstBusFlip 1 TstBusBit4, TstBusBit3, TstBusBit2, TstBusBit6, TstBusBit5, TstBusBitO;
VEN 4.1 79,

AN H B BB A7 B2 )
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4 1TU-TO150 K5 sh Aff & PRBS9 /751 .

6 PRBS9 e AEHEN PRBSO A HI 6 L B A FT A 5 R IR B AH O K 2 A7 4% -
SE SUT B s RO IE I Transmit #5453
MR ITU-TO150 K 5 B A fE PRBS15 J751

5 PRBS15 . fEBE PRBS15 A5 X i 40 T B 47 B A 5 A% BdlE A 5% 1 B A7

#no EXFFANRIEEE K IZIET Transmit 184 830 .

4-0 | TestBusSel[4:0] MR E 2R, VEIL 5.1 i “lhRES” .

2.3.4.4 TestPinEnReg & 1E2%

A8 e DN X A 2 5 T 0 IR B 4
% 120. TestPinEnReg 277788 (Ml 33h) ; Efi{H: 80h

A 7 6 5 4 3 2 1 0
R RS232LineEn TestPinEn[5:0] reserved
Py i) KA R/W R/W
# 121. TestPinEnReg 75 77 A A7 (O 3HIA
A (i) (N EiP
7 RS232LineEn 0 | ZikH#4T UART 1 MX F1 DTRQ.

1 B DX S 2% 16 ) D1-D7 A 9 A — AN AR — AR
5.

il «

B 1 HRE D1

B AL 5 HRE DS

e W RAEH] sPLE T, MR A D1-D4 AT DA . SR
H 4T UART #2 [1 H RS232LineEn AL BN 1, WA A4 H D1-D4 7]
LA -

6-1 TestPinEn[5:0]

TRE

0 reserved

2.3.4.5 TestPinValueReg F 1725
SE R 11 D1-D7 AR 1/0 IR fRME .
K 122. TestPinValueReg & f7#y (il 34h) ; Efi{H: 00h

A 7 6 5 4 3 2 1 0
55 UselO TestPinValue[5:0] reserved
i 1) R R/W R/W
PO St BE R B4 A PR A =] RAS: V2.3 2022.07.27
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% 123. TestPinValueReg 2717 fafir [ fi ik

(A s {1 A
s A — AN R AT A AR 1) 1/0 DiRE .

7 UselO 1 | BN/H R B TestPinEnReg 27 47 #5 1) TestPinEn[S:0] IR & Lo
B TestPinValue[5:0]7E Yo
AR ARy /o AR, 5@ SCE B BN H i 126 20
T TestPinEnReg & f7- %% fY) TestPinEn[5:0]{# &t .

6-1 TestPinValue[5:0] - ) )
E: R Uselo BN 1, WISIOZE A7 48 W k2 5 i) D6-D1 1)
fH. W Uselo BN 0, NIEEIA| TestPinValueReg 77 A7 7% FIAH

0 reserved - | fRE

2.3.4.6 TestBusReg & 7Ea%
R IR 2R IR AS

% 124. TestBusReg 2 f7#s (Hbudik 35h) ; HA{H: xxh

A 7 6 5 4 3 2 1 0
e TestBus[7:0]
ZIEESE R
£ 125. TestBusReg #1728 7 HI T iR
fr %5 fiid
R PRI 2R PR AS
7-0 TestBus[7:0] N ) . . .
i ] TestSel2Reg 77 17 v b FF M 26 UL 5.1 7.

2.3.4.7 AutoTestReg Z 7758

T B k.
# 126. AutoTestReg 27 fEas (Mt 36h) ; HAifH: 40h
fir 7 6 5 4 3 2 1 0
EOFSOF
g reserved AmpRcv reserved SelfTest[3:0]
Adjust
ElEESt - R/W - R/W R/W
% 127. AutoTestReg 277281 I Hili iR
A (i {1 i
7 Reserved - | REH TSR
2P 2R 1 B 5 A UG BERT LA N DA 106kBd 3
TS I AR
6 AmpRcv 1 . ‘ .
e BT RIELYER, FTLL RxThresholdReg 75 47 4 1
MinLevel[3:0]F1 CollLevel[2:0] F{E 2 AF LR 1E ] .
5 Reserved - | REH TSR
PO AR A A PR A =] A : v2.3 2022.07.27
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W ZA E A~ 0 H EOFSOFwidth B4 1, I{k#E 1SO/IEC 14443 B
P EOF Al SOF W B N K TEJE .

4 EOFSOFAdjust 0 Wi R iZ AL E N 0 H EOFSOFwidth & & 0, M4 #E ISO/IEC 14443 B
PpiX EOF Fl SOF ¥ & N /N
1 | &
iRt B A,
AR LLEH CalcCRC #6845 30; £ 3.3.1.4 .
3-0 SelfTest[3:0]

1001b f# §E H .
vE: BRAERER B RG4S S N\ {E 0000b SKAE L.

2.3.4.8 VersionReg &7 1758

7 MS523 iR .

% 128. VersionReg 277 2% (Hlik 37h) ; EAifH: xxh

A 7 6 5 4 3 2 1 0
55 Version[7:0]
Bt R
2% 129. VersionReg ZF 172 o7 [ Hhid
A s Eip
7-0 Version i/~ EB1h

2.3.4.9 AnalogTestReg ZF-1F58

i 57 D AUXL AT AUX2 1 HS OB RL IR 5 SRS o
Z 130. AnalogTestReg 27 /7% (Hbihk 38h) ; &Ai{H: 00h

A 7 6 5 4 3 2 1 0
55 AnalogSelAux1[3:0] AnalogSelAux2[3:0]
Py in) Y R/W R/W
%% 131. .AnalogTestReg & 17 a1 [ 3iiA
oL 5 1B i
5 ) 5 B AUXL
0000 | =74
0001 | TestDAC1 ffJ%i i (AUX1), TestDAC2 % Hi(AUX2)M
0010 | Mli{5 5 Corr1
7-4 | AnalogSelAux1[3:0] | 0011 | {&%H
0100 | DAC: JlIi{f5 5 MinLevel™
0101 | DAC: #llikf55 ADC_IM
0110 | DAC: JliX{5 5 ADC_QM
0111 | & ¥

AN H B BB A7 B2 )
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1000 | CREH, HTA 0 M
1001 | TR
1010 | HHF
1011 | fKHF
TxActive:
1100 | 106kBd: TEACAGNL HHEAr . ZFARALFN CRC A& it A2 b oy i v

212kBd: 424kBd Fl 848kBd: FEEHEAL A CRC &5l FE A v L °F

1101

RxActive:
106kBd: ZEHHRENT . ARSI CRC A&t F b Jy v ~F
212kBd: 424kBd 1 848kBd: 7E i Al CRC F£4 L FE o i H

1110

TR R A I <
106kBd: A~idE
212kBd: 424kBd 1 848kBd: 7E i Al CRC £&4 il FE o i H

1111

i TestSellReg ZF 17 2% 1 TstBusBitSel[2:014 & Sk M £k Ao
e FrA NS S AR L 5.1 7

3-0 | AnalogSelAux2[3:0] -

EEHE I AUX2 (L AUXL BOAZ3IR D

2.3.4.10 TestDAC1Reg & 175
& X TestDACL IR

(1] 7F: HRtlE s @UE AUXn B IS 51000 R HRH .

% 132. TestDAC1Reg 27 7o (Ml 39h) ; ENifH: xxh

(A 7 6 5 4 3 2 1 o0
e reserved TestDAC1[5:0]
Bt - R/W
3 133. TestDAC1Reg % 17 #5071k
i (iiel iR
7 reserved PR B T A 7=
6 reserved IRH

S X TestDACL [FIRA

5-0 | TestDAC1[5:0] it ¥ B AnalogTestReg %717 %1 AnalogSelAux1[3:0]f{/{E & 0001b AJ LA

i DACL F)%r H VIR i% AUXL o

2.3.4.11 TestDAC2Reg HF 1755
E X TestDAC2 [FIIRAL

2 134. TestDAC2Reg 77 f7ay (it 3Ah) ; Ef7{H: xxh

(72 7 6 5 4 3 2 1 0
55 reserved TestDAC2[5:0]
B - R/W
PO St BE R B4 A PR A =] RAS: V2.3 2022.07.27
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£ 135. TestDAC2Reg 2717 s i T i

i (il Rk

7-6 reserved 1% B4
5E X TestDAC2 (IR -

5-0 | TestDAC2[5:0] L% B AnalogTestReg 77 17-#% 1] AnalogSelAux2[3:0]fJ{H >/ 0001b TJ LA
fi DAC2 f%i HH DI H B AUX2

2.3.4.12 TestDAC2Reg H- 7758
HK ADC [ | 1 Q IEIE AE .

% 136. TestDAC2Reg 27 f7as (Ml 3Bh) ;5 EA{H: xxh

iz 7 6 5 4 3 2 1 0
5 ADC_I[3:0] ADC_QJ3:0]
Pyl R R R
7 137. TestDAC2Reg FF 17451 IR
i (iiel IR
7-4 | ADC_I[3:0] ADC | 38 JE frAH
3-0 | ADC_QJ3:0] ADC Q i & 118
2.3.4.13 {REFH 2 3¢Ch

hae R T I

%% 138. Reserved Zif7as (HMuhit 3ch) ; EAifE: FFh

iz 7 6 5 4 3 2 1 0
(il RFT
oy ) _
 139. Reserved #7251 Ik
i (il ik
7-0 reserved PR A= I
% 140. Reserved #if7#; (Hihik 3Dh) ; EAfifE: 00h
{0 7 6 5 4 3 2 1 0
(il RFT
iy ) K -
 141. Reserved 2317251 ik
A (i) HiR
7-0 reserved LR T A=A
AT B SR 3 A7 B 2 ) A V2.3 2022.07.27
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%% 142. Reserved Zif7a% (Huhik 3eh) ; EAiME: 03h

(92 7 6 5 4 3 2 1 0

ki RFT

i ] 2K

# 143. Reserved Z A7 # h 1IA
i (il ik
7-0 reserved PR T A= I
% 144. Reserved Z{7a% (Hilik 3Fh) ; EA7{f: ooh

Z. 7 6 5 4 3 2 1 0

reserved

F 145 Reserved FF A7 s O HIHHIR

L. 5 R
7-0 reserved 1R BT A P2 R

B4

3.1 f%id

MISS23 )32 17 265 A 1 i 65 1T — 3R 91096 4 0 0 RS BLURSE 10 0 DB HE 0 4 AR T 5 A
CommandReg %17 B RHATHIRLITIR 4 .

HEIL FIFO ZE0f R ALTE— /55 40T 10 2 ORI/ SHC
3.2 — Bk
o BTSRRI RO U0 B4 £ AL 22 FIFO ZEnb X TP R B K . — Ml 4h
& Transceive # 4. (EFIEAR S, AT B Bitframing 47 850 StartSend Rk sh ik 3.
o I BB S & TUA 24 M\ FIFO ZE0i X R TR (0 B 40 A TFIIE 17
o BG4 FIEIN FIFO ZEHIX R 2SS B REAHRIT ALY e i1 & B HOR B S FIFO ZE0h X 4
RS
o 15 4 A RENE S HE CommandReg 242 BT IR & T IBE, B, 1dle 464

3.3Ms523 84 Al

* 146, 154 B

54 ERNNE 7 X
Idle 0000 TENE: BUE AT AT 2
Mem 0001 A 25 1 B 3 A B X
Generate RandomID | 0010 FEAE /N 10 FATIBERL 1D K
CalcCRC 0011 WS CRC Ph b FEAR BT LA
U Fi B AR 3 A R A 7 JRA S V2.3 2022.07.27
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Transmit 0100 M FIFO G2 X R IR B de
NoCmdChange 0111 AMBIEAERATHIFE S, FRIH#E CommandReg & 47 4% FF H—
LBl , 14 PowerDown £
Receive 1000 WOEE G L
Transceive 1100 HF FIFO A 0l ik B R 28 A Rk e H shisig B
1101 RE
SoftReset 1111 K7 MS523
3.3.1 fe4HR
3.3.1.11dle
MS523 Ab T B, %4 A& k.
3.3.1.2 Mem

M FIFO G2h X B N 2 vh X A% 25 19 B Hcdfe

N T MNA G IX B 25 N7, Mem f8 2 A AUE FIFO Z2i X NN A Re a8l XFMENL T,
25 7 N R R X it 6 75 21 FIFO.

e p B IE] O F 7B NRSTPD) , TR R X 1Y 25 75 R cdle IR FF AN, HURAE MS523 I e
5o

BPATESEI, R4 H B H dle 184 B0E .
3.3.1.3 Generate RandomID

ZAEL T 10 MBI, BRI X . R, XRBENER 25 i g ahx
Y 10 T HPATEIAI, %454 H A& R H Ms523 HE AR

3.3.1.4 CalcCRC

FIFO 2 [X Hh B A4 4 1) CRC P AbER 2R AT CRC 115 11545 RAFTUAE CRCResultReg %7 4727
. CRCUFEIFAH IR T — 2@ 775 . R R Y FIFo B a T, HEHEA TR 5A
FIFO ZZ i X R — A5 g H T 5

CRC 1) 751 B {1 1 %5 77 %% ModeReg (/] CRCPreset[1:0]1i7 % B . 4454 JT 4H I 1% fE 3 N\ CRC B AL B
o

%384 WAUEIL 1) CommandReg %917 28 5 NMTAT— N84 RZ& 0k, #ilu dle 154 .

U1 AutoTestReg 27 17 % ) SelfTest[3:014 ¥ B 1EHf, W MS523 #E N F A0, 53 CalCRC 54
PAT — BT B . BRFEE RSN FIFO 22X,

3.3.1.5 Transmit
ZIRA B BN)E FIFO et X iR B HE LRI U6 R Ik . AEROGEZHT,  FITA AH DG [ 25 A7 2 0 Ji B 3 B R
M FIFO M X HF I N B AT IZIES B & k. B LIS CommandReg & f a8 1 A5 — N8
L&k,

PO AR A A PR A =] A S V2.3 2022.07.27
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3.3.1.6 NoCmdChange
A A2 RN CommandReg & /7 28 H IEEHATEM AIFE 4. BT LU RIE M CommandReg & 17

25 P& Command([3:01 2 AMFAEA[AL, 41, RevOff 478 PowerDown 47 .
3.3.1.7 Receive

MS523 i USCas HLBR SR A BRUSCEE o 728 3% & AT U A B B RN A A7 A o
L A RN %46 2 B & 1k . ARAE B i i) SR BR34BT R A

7E: W RxModeReg 77 17 #% ) RxMultiple {74 &N 1, Receive ¥ A HIZ L, BAUETH
%) CommandReg ar f7 % T H B384 k& b 1xdE 4.
3.3.1.8 Transceive
IR AW R IL FIFO 2 X i AU, R RF 08U . S alfE R KRIE, RIBLR
JE 182 N BRSO I .
i ¥ & BitFramingReg A 7 #% 11 StartSend 724y 1 3K JH ) & IR B4 1 K% . %R 4 44 A
CommandReg & 725 B N H AT 52 RiE .
¥E: WA RxModeReg % 17 %5 ) RxMultiple f7# B4 1, Transceive 8 2 B A= B HWCIRES F N
BEIRAS AN BE E B HUH .
3.3.1.9 SoftReset
PEFE AT X BRI R AL, AT X B DR PR, I Sl B A . 154 Tk
JG B %L,
iE: HIT SerialSpeedReg # A7 a2 AL, HATHE AR BLE N 9.6kBd.
W55
418K
MS523 1f AT R FAG . TR I I R ER)E 3 B A
L AT AL
2 PR ERE MR IX SN 25 7715 00h SRIEFZ X . AT Mem 54 .
3.3@1d 7] AutoTestReg & f7- #5115 N 09h SRAEfE H
4. [F] FIFO ZZM'[X 5 00h.
5. $44T CalcCRC #54K A 3 H K.
6. 533 H K
7. HEK TSR, FIFO P IXALE R A 64 A1
00h, C6h, 37h, D5h, 32h, B7h, 57h, 5Ch,
C2h, D8h, 7Ch, 4Dh, D9h, 70h, C7h, 73h,

PO AR A A PR A =] A S V2.3 2022.07.27
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10h, E6h, D2h, AAh, 5Eh, Alh, 3Eh, 5Ah,

14h, AFh, 30h, 61h, C9h, 70h, DBh, 2Eh,

64h, 22h, 72h, B5h, BDh, 65h, F4h, ECh,

22h, BCh, D3h, 72h, 35h, CDh, AAh, 41h,

1Fh, A7h, F3h, 53h, 14h, DEh, 7Eh, 02h,

D9h, OFh, B5h, 5Eh, 25h, 1Dh, 29h, 79h
4.1.1 PR EBL

MAR S ZH T AR DU G B AT SR B R MS523 1Y R GE ikt Ml 4 fo v S 5
HHEF RO WL AFEWMHINGE S, %S TestSel2Reg 77 17 # ) TestBusSel[4:0]1 fi
ST HbhE . WAE 5 R 5 2 M G BT A A L3R 147 FISE 148,

# 147. MR RL{ZE S TestBusSel[4:0]=07h

B WEME 54 ik
D6 s_data U3 B
D5 s_coll AL AT (A& H T 106kBd )
D4 s_valid s_data fil s_coll (5 5%
D3 s_over PR R I B — A S A
D2 RCV_reset s E AL
D1 - RE
% 148. WIRHLLI55: TestBusSel[4:0]=0Dh
B WEME 54 ik
D6 clkstable TG e fE S
D5 clk27/8 R a5 5 8 734
D4-D3 | - TR
D2 clk27 Ik st 15 5
D1 - TR

4.1.2 B AUX1 F1 AUX2 FIJURAE S

MS523 Fo ¥R I e 4 B AUXL B0 AUX2 B A PR AE S R EAT K. SR A B T E BB Befl
Wi, AT ER.

% 149 LR 7B ¥ B AnalogTestReg 77 17 % 1) AnalogSelAux1[3:0] fl AnalogSelAux2[3:0]1 A] BA ]
e AUXT Bk AUX2 & IS 5 .

TE: DAC /7R A, PR BCKE — 1> 510Q0 T iz i PELFER2 145 18 AUX1 B AUX2.
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2 149. MRS 5 H#IR

AnalogSelAux1[3:0] &,
AnalogSelAux2[3:0]1H

B AUXL BE AUX2 KIS

0000 =&

0001 DAC: %7 {7 #% TestDAC1 BY TestDAC2
0010 DAC:IIiAA5 5 Corrl
0011 TR

0100 DAC: llif{5 5 MinLevel
0101 DAC: llii{5 5 ADC_I
0110 DAC: llii{5 5 ADC_Q
0111-1001 TR

1010 i B

1011 K

1100 TxActive

1101 RxActive

1110 il B U

1111 TstBusBit

4.1.2.1 %1: HHBWRES TestDACL Al TestDAC2
AnalogTestReg af {75 X B A 11h. B AUXL % tH il {5 5 TestDACL, A1 AUX2 i (5 5

TestDAC2. TestDAC1 F1 TestDAC2 fJ{E H1 TestDAC1Reg fll TestDAC2Reg 217 #%4% Hl

24 W8 T TestDACLReg 77 17 #% 11 1 00h 3% 7 2% 4k 21| 3Fh B th 45 B AUX1 (19 iR 15 5
TestDAC1 A A1k LA}z TestDAC2Reg 27 17 #s [ {E 7E 00h A1 3Fh 33X ) /MA 22 18] ik 2% s 4y v 2 0 AUX2. 30

K15 S TestDAC2 1354k,

100 ms/div

(1) TestDAC1 (500 mV/div) on pin AUX1.
(2) TestDAC2 (500 mV/div) on pin AUX2.

& 24. & AUXL H i BIR(E 5 TestDACT FiI AUX2 % H IR (S 5 TestDAC2

AN H B BB A7 B2 )
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> Lkl MS523
4.1.2.2 : EHAIRAIES Corrl F1 MinLevel

25 TR T & AUXL BIIHRAE 5 Corrl AT AUX2 HIIIRA{E 5 MinLeve. AnalogTestReg 2 17 %% %
# N 24h.

10 us/div

(1) MinLevel (1 V/div) on pin AUX2.
(2) Corr1 (1 V/div) on pin AUX1.
(3) RF field.

25. EF I AUXL %y IRAE 5 Corrl FI AUX2 % I3RS MinLevel

4.1.2.3 %l: HiHNR(ES ADCEIE | f1
26 SR T AUXL (IR 5 ADC_I AR AUX2 193115 5 ADC_Q. AnalogTestReg 27 17 #%
W E N 56h,

N e

g

I
paliat

':‘::
A
L=
—

Il ‘;‘P-ﬂﬂﬂ m

-q.;"'
| I
—]
—
i]'-_.
-]
—t
el
]
==l

5 psidiv

(1) ADC_I (1 V/div) on pin AUX1.
(2) ADC_Q (500 mV/div) on pin AUX2.
(3) RF field.

& 26. &I AUXT FIIIRE S ADC_I A A AUX2 HIIHRAE S ADC_Q

4.1.2.4%: HHWAIS S RxActive I TxActive

Kl 27 SR 7 H RF 3B AL HIR S 5 RxActive F1 TxActive. AnalogTestReg 271775 % & N CDh.

o UL 106kBd B F IS, TEHUSCEIEAL, AL CRC AL, RxActive g H P AEIEEL

s

o UL 106kBd S FIEIEMS, (ERIEEIGAL, HARAL, FFHEIGAIF CRC AL, TxActive Jim HL P

o DA 212kBd, 424kBd, 848kBd HFIMIFMS, FEEMCEIEALA CRCALIS, RxActive Jymi L. ANEFHIE
GLITAR

o DL 212kBd, 424kBd, 848kBd M ZIE(FEIS, fEKIEEIE LA CRC AR, TxActive Ay L.
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D S S—

10 us/div

(1) RxActive (2 V/div) on pin AUX1.
(2) TxActive (2 V/div) on pin AUX2.
(3) RF field.

B 27. I AUXL % H {5 5 RxActive NI AUX2 % HI(S 5 TxActive
4.1.2.5 Bl: HH RS S Rx BHER
28 IR T MR IEE R BB IR . TestSel2Reg 27 A7 #2511 TestBusSel[4:0]42 1% BN 07h , RS
Jii1 D1-D6 FIMR AL 2R 155 . 24 TestSellReg 25 17 #% I TstBusBitSel[2:0]10 1% & N 06h(E il D6=s_data), H.

AnalogTestReg 27 17 2% ¥ & & FFh(TstBusBit) i, & i AUX1 F1 AUX2 % i 2 I B Vit -

20 ps/div

(1) s_data (received data stream) (2 V/div).
(2) RF field.

& 28. & AUXL F1 AUX2 2K 0 B0dR
4.1.2.6 PRBS

HET ITU-TO150 [tk AL — 3kt /5 %1) PRBSO 11 PRBS15 H %7 /7 #% TestSel2Reg i& Y. AFfi—Fh &
WEIFESH Transmit $84 8 80, M4 BTk B AR B sh e A ki /1525 35 Sk a7 /2 AR A .
VE: 7EREN PRBS 1R 3CHT, FTA 5 R IEEEAH I A7 A7 25 R L ZUE A 1ITU-TO150 KT E -
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supply

4 DVDD 4 AVDD 4 TVDD

3 15 12
CRx
PVDD| o | RX 0
R1
Cymid
PVSS | 16 | YMID '1 H .
Lo C1 Ra
NRSTPD TX1
6 1 “ antenna
host M5523 = C0
interface
MICRO- inte TVSS
PROCESSOR |V v 10,14 T Lant
=
Lo T C1 Ra
IR
Ql . ™2 |
AVSS | o 4 | DVss
22
OSCIN 0SCOUT
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QFN32
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s , JUUUUUU U=l
= o [ EY 1
= Lo
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-] = ]
= s iz 1 [ + g
ol T )
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L | [
AaonNonnnn
B i o
Top View Bottom View
1
Side View
S RO Rt (b
T
SN ISPN /) SN
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 4.924 5.076 0.194 0.200
E 4.924 5.076 0.194 0.200
D1 3.300 3.500 0.130 0.138
E1 3.300 3.500 0.130 0.138
k 0.200MIN. 0.008MIN.
b 0.180 0.300 0.007 0.012
e 0.500TYP. 0.020TYP.
L 0.324 0.476 0.013 0.019
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