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FM1702/1704/1705 I1SO14443
0.6 CMOS EEPROM 13.56MHz
typeA Philips  MF RC500
[ ]
o 10cm
° ISO14443 typeA
[ ]
[ ]
o 512byte EEPROM
) 64byte  FIFO
o TTL/CMOS
o power down
[ ]
[ ]
[ ]
[ ]
[ ]

FM1702/1704/1705
FM1702 MIFARE
FM1704 SH
FM1705 MIFARE  SH
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3.1
AVDD AVSS
TVDD TVSS
DVDD DVSS
\_/
oscIN| [ =2 |oscou

3 1 FMI1702/1704/1705 SOP32



3.2

1 OSCIN I fosc = 13.56MHz
2 IRQ (0]
3 MFIN I ISO14443A
4 MFOUT (0] ISO14443A
5 TX1 O 1 13.56MHz
6 TVDD PWR X1 TX2
7 TX2 O 2 13.56MHz
8 TVSS PWR
9 NCS 1
FM1702/1704/1705
NWR I DO D7
10 FM1702/1704/1705 (
)
R/NW I / /
nWrite I / / EPP
NRD I DO D7
1 FM1702/1704/1705
)
NDS I /
nDstrb 1 / EPP
12 DVSS PWR




13 DO (0] (MISO) SPI
13 D0 D7 1/0 8
ADO AD7 /0 8 /
20
ALE 1 ADO AD5
21
AS 1 ADO ADS5S
( / )
nAStrb I ADO " AD5
(EPP )
NSS | SPI
22 A0 1 bit0 0
nWait (0]
(EPP )
MOSI I SPI
23 Al I bitl 1
24 A2 I bit2 2
SCK 1 SPI
25 DVDD PWR
26 AVDD PWR
27 AUX (0]
28 AVSS PWR
29 RX 1
13.56MHz
30 VMID PWR

68nF
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4.1
FM1702/1704/1705
(EPP) FM1702/1704/1705
/ /
/ control NRD NWR NCS || NRD NWR NCS ALE
address A0 Al A2 ADQ..:ADS
data DO...D7 ADO...AD7
/ control R/NW NDS NCS | R/NW NDS. NCS AS
address A0 Al A2 ADO...ADS
data DO...D7 ADO...AD7
/| control nWrite nDStrb nAStrb nWait
(EPP) address ADO...ADS5
data ADO...AD7
4 1
4.2

EM1702/1704/1705




4.3

FM 1702 /
FM 1704 / /
FM 1705
/

ALE HIGH ALE HIGH AS nAStrb
A2 A2 LOW A2 LOW HIGH
Al Al HIGH Al HIGH HIGH
A0 A0 HIGH A0 LOW nWait

NRD NRD NRD NDS NDS nDStrb

NWR NWR NWR R/NW R/NW nWrite

NCS NCS NCS NCS NCS LOW

D7...D0 D7...D0 AD7...ADO D7...D0 AD7...ADO AD7...ADO

4 2
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4.3.3 / EPP

4 3 EPP
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44  SPI

SPI FM1702/1704/1705 slave SCK
master
FM1702/1704/1705 | SPI Interface

ALE NSS

A2 SCK

Al LOW

A0 MOSI
NRD HIGH
NWR HIGH
NCS LOW

D7...D1
DO MISO
4 3 SPI
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r vy
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FM 1702/1704/1705

5.1 FM1702/1704/1705
FM1702/1704/1705 8
Page0
Pagel
Page2
Page3
Page4
Page5 FIFO Timer IRQ
Page6
Page7
Page
hex
0 Page
1 Command
2 FIFOData 64byte FIFO
0 3 PrimaryStatus FIFO
4 FIFOLength FIFO  byte
5 SecondaryStatus
6 InterruptEn /
7 InterruptRq
8 Page
9 Control
A ErrorFlag
1 B CollPos
C TimerValue Timer
D CRCResultLSB CRC
E CRCResultMSB CRC
F BitFraming bit
10 Page
11 TxControl
12 CWConductance X1 TX2
2 13 PreSet13
14 PreSet14
15 ModWidth
16 PreSetl6
17 PreSetl7




FM1702/1704/1705

18 Page
19 RXControll
1A DecoderControl
3 1B BitPhase
1C Rxthreshold bit
1D PreSet1D
1E RxControl2
1F ClockQControl
20 Page
21 RxWait
22 ChannelRedundancy
4 23 CRCPresetLSB CRC
24 CRCPresetMSB CRC
25 PreSet25
26 MFOUTSelect MFOUT
27 PreSet27
28 Page
29 FIFOLevel FIFO
2A TimerClock Timer
5 2B TimerControl Timer /
2C TimerReload Timer
2D IRQPinConfig IRQ
2E PreSet2E
2F PreSet2F
30 Page
31 CryptoSelect
32 RFU
6 33 RFU
34 RFU
35 RFU
36 RFU
37 RFU
38 Page
39 RFU
3A RFU
7 3B RFU
3C RFU
3D RFU
3E RFU
3F RFU

5 1 FMI1702/1704/1705




5.1.1

r/w




5.2

5.2.1 PAGEO
5.2.1.1 Page
Page
0x00 0x08 O0x10 0x18 0x20 0x28 0x30 0x38
10000000 0x80
7 6 5 4 3 2 R o
UsePag 0 0 PageSelect
eSelect
r/w r/w r/w r/w r/w r/w ‘ r/w | r/w
7 UsePageSelect PageSelect
1 PageSelect A5 A4 A3
A2 A0 A2 A0
0 A5 A0 /

6-3 0000

2-0 PageSelect

UsePageSelect 1
3 AS A3




5.2.1.2 Command

Command
0x01
X0000000 0xX0
7 s | o4 | 3 [ 2 ] 1 | o
IFDetec Command
tBusy
T r dy ‘ dy ‘ dy ‘ dy ‘ dy | dy
7 [FDetectBusy
0
1
6 0
5-0 Command
5.2.1.3 FifoData
FIFOData
64byte FIFO
0x02
XXXXXXXX 0xXX
7 6 | s | 4 | 3 | 2 | 1 | o
FIFOData
dy | dy | dy [ dy [ ay | dy | dy [ dy
7-0 FIFOData 64byte FIFO FIFO




5.2.1.4 Primary Status

PrimaryStatus
FIFO
0x03
XXXXXXXX 0xXX
7 6 | 5 | 4 3 2 1 0
0 ModemState 1IRQ Err HiAlert | LoAlert
r r ‘ r ‘ r r r r r
7 0
6-4 ModemsState
000 Idle
001 TxSOFE
010 TxData
011 TxEOF
100 GoToRx1
GoToRx2
101 PrepareRx RxWait
110 AwaitingRx
111 Receiving
3 IRQ InterrupEn
2 Err 1 ErrorFlag 1
1 HiAlert | FIFO
HiAlert = (64-FIFOLength) < WaterLevel
0 LoAlert 1 FIFO
LoAlert = FIFOLength < WaterLevel




5.2.1.5 FIFOLength

FIFOLength
FIFO byte
0x04
00000000 0x00
7 6 | s | 4 | 3 | 2 ] 1 | o
0 FIFOLength
r r ‘ r ‘ r ‘ r ‘ r l r | r
7 0
6-0 | FIFOLength FIFO byte FIFO FIFOLength
1 FIFOLength 1
5.2.1.6 Secondary Satus
SecondaryStatus
0x05
01100000 0x60
7 6 5 4 3 2 | 1 | o
TRun- E2- CRC- 0 0 RxLastBits
ning Ready | Ready
r r r r r r ‘ r | r
TRunning 1 Timer
E2Ready 1 EEPROM
CRCReady 1 CRC
4-3 00
2-0 RxLastBits byte bit 0
byte




5.2.1.7 InterruptEn

InterruptEn
0x06
00000000 0x00
7 6 5 4 3 2 1 0
SetlEn 0 Timerl | TxlEn | RxIEn | IdlelEn | HiAlert | LoAlert
En IEn 1En
w r/w r/w r/w r/w /W t/w r/w
7 SetlEn 1 InterruptEn 1
0 InterruptEn 1
0xA0  InterruptEn Timer Timer
Timer primaryStatus IRQ
0x20 Timer Timer
PrimaryStatus IRQ
6 0
TimerlEn 1 Timer TimerlRq IRQ
1 0 SetlEn
4 TxIEn 1 TxIRq IRQ
1 0 SetlEn
3 Rx1En 1 RxIRq IRQ
1 0 SetlEn
2 IdlelEn 1 idle IdlelRq IRQ
I 0 SetlEn
1 HiAlertlEn 1 high alert HiAlertlIRq
IRQ I 0 SetlEn
0 LoAlertlEn 1 low alert LoAlertlRq
IRQ I 0 SetlEn




5.2.1.8 InterruptRq

InterruptRq
0x07
00000000 0x00
7 5 4 3 2 1 0
SetlRq Timerl | TxIRq | RxIRq | IdlelRq | HiAlert | LoAlert
Rq IRq IRq
w r/w r/w r/w r/w /W t/w r/w
7 SetlRq InterruptRq 1 1
0 InterruptRq 1 0
0xA0 InterruptRq Timer 1
0x20 Timer 0
6 0
TimerlRq 1 TimerValue 0
4 TxIRq 1
Transceive
Authl  Auth2
WriteE2
CalcCRC
RxIRq 1
2 IdlelRq 1 0
1
Idle
1 HiAlertlRq 1 HiAlert 1 HiAlert HiAlertlRq
SetlRq
0 LoAlertlRq 1 LoAlert 1 LoAlert LoAlertlRq
SetlRq




5.2.2PAGE1l

5.2.2.1 Page
5.2.1.1Page
5.2.2.2 Control
Control
0x09
00000000 0x00
7 6 5 4 3 2 1 0
0 0 Stand- | Power | Crypto | TStop- | TStart- | Flush-
By Down 10n Now Now FIFO
r/'w r/'w dy dy dy w w w
7-6 00
5 StandBy 1 PowerDown
4 PowerDown 1 PowerDown
3 Crypto1O0n 1
Authent2 1
2 TStopNow 1 Timer
0
1 TStartNow 1 Timer
0
0 FlushFIFO 1 FIFO FIFOLength 0
FIFOOvAl
0




5.2.2.3ErrorFlag

ErrorFlag
0x0A
01000000 0x40
6 5 4 3 2 1 0
KeyErr | Access | FIFO- CRC- | Framin | Parity- | CollErr
Err Ovfl Err gErr Err
r r r r r r r r
0
KeyErr 1 LoadKeyE2..LoadKey
0 LoadkeyE2  LoadKey
5 AccessErr 1 PROM
0 EEPROM
4 FIFOOvfl 1 FIFO FIFO
FIFO
3 CRCErr 1 RxCRCEn 1 CRC
PrepareRx 0
2 FramingErr 1 SOF PrepareRx
0
1 ParityErr 1 PrepareRx
0
0 CollErr 1 PrepareRx
0




5.2.2.4 CollPos

CollPos
0x0B
00000000 0x00
7 [ e [ s | o4 [ 3 |
CollPos
o oo o [ | or ]
7-0 CollPos
5.2.2.5 TimerValue
TimerValue
Timer
0x0C
XXXXXXXX 0xXX
7 [e Js | o4 [ 3 |
TimerValue
T T | o x| ]
7-0 TimerValue Timer




5.2.2.6 CRCResultL SB

CRCResultLSB
CRC 8
0x0D
XXXXXXXX  0xXX
7 | 6 | s | 4 | 3 | 2 | 1 | o
CRCResultLSB
T ‘ T ‘ T ‘ T ‘ T ‘ T } T | T
7-0 | CRCResultLSB CRC 8 CRCReady 1
5.2.2.7 CRCResultM SB
CRCResultMSB
CRC 8
0x0E
XXXXXXXX  0xXX
7 | e swdees | 3 | 2 ] 1 [ 0
CRCResultMSB
T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ iy | T

7-0 | CRCResultMSB CRC 8 CRCReady 1




5.2.2.8 BitFraming

BitFraming
bit
0xOF
00000000 0x00
7 6 | 5 | 4 3 2 | 1 | o
0 RxAlign 0 TxLastBits
/W dy ‘ dy ‘ dy /W dy l dy | dy
7 0
6-4 RxAlign bit FIFO
RxAlign 0
RxAlign 0 byte FIFO
0
RxAlign 1 byte FIFO
1
3 0
2-0 TxLastBits byte bit 000
byte bit
TxLastBits 0




5.2.3 PAGE2

5.2.3.1 Page
5.2.1.1Page
5.2.3.2 TxControl
TxControl
0x11
01011000 0x58
7 6 | 5 4 3 2 I 0
0 ModulatorSource 1 TX2Inv | TX2Cw | TX2RF | TXIRF
En En
r/w r/w ‘ /W /W /W /W r/w r/w
7 0
6-5 | ModulatorSouce
00 LOW
01 HIGH
10
11 MFIN
4 1
3 TX2Inv 1. TX2 13.56MHz
2 TX2Cw 1 TX2 13.56MHz
0 TX2 13.56MHz
1 TX2RFEn 1 TX2 13.56MHz
0 TX2
0 TX1RFEn 1 TX1 13.56MHz
0 TXI




5.2.3.3 CwConductance

CwConductance
TX1 X2
0x12
00111111 Ox3F
7 6 s |4 | 3 | 2 ] 1 ] o
0 0 GsCfgCW
r/'w r/'w /'w ‘ r/'w ‘ r/'w ‘ r/w l r/'w | r/'w
7-6 00
5-0 GsCfgCW
L 13.3
5234 PreSet13
PreSet13
0x13
00111111 O0x3F
7 | 6 | 5 | 4 | 3 | 2 | 1 | o
PreSetl3
r/w ‘ r/'w ‘ /W ‘ r/'w ‘ r/'w ‘ /'w ‘ r/'w | r/'w
7-0 PreSet13




5.2.35PreSet14

PreSet14
0x14
00011001 0x19
7 | 6 | s | 4 | 3 | 2 | 1 | o
PreSet14
r/w ‘ r/w ‘ r/w ‘ r/w ‘ r/w ‘ r/w l r/w | r/'w
7-0 PreSet14
5.2.3.6 ModWidth
ModWidth
0x15
00010011 0x13
7 e | s | 4 | 3 | 2 | 1 | o
ModWidth
r/'w ‘ /W ‘ r/'w ‘ /W ‘ /W ‘ /W ‘ r/'w | r/'w

7-0

ModWidth Tmod 2 ModWidth 1 /fc




5.2.3.7 PreSet16

PreSetl6
0x16
00000000 0x00
7 | 6 | s | 4 | 3 | 2 | 1 | o
PreSetl6
r/'w ‘ r/'w ‘ /'w ‘ r/'w ‘ r/'w ‘ r/w l r/'w | r/'w
7-0 PreSetl6
5238 PreSetl7
PreSetl?7
0x17
00000000 0x00
7 e | s | 4 | 3 | 2 | 1 | o
PreSetl7
r/'w ‘ r/'w ‘ A ‘ /'w ‘ r/'w ‘ /'w ‘ r/'w | r/'w
7-0 PreSctl7




5.2.4 PAGES

5.2.4.1 Page

5.2.1.1Page

5.2.4.2 RxControll

RxControl1
0x19
01110011 0x73
7 6 5 4 3 2 1] o
0 1 1 1 0 0 Gain
r/w r/w /W t/w /W /W r/w | r/w
7-2 011100
1-0 Gain
000 27 dB
01 30dB
10 38dB
11 42dB




5.2.4.3 Decoder Control

DecoderControl
0x1A
00001000 0x08
5 4 3
ZeroAf 0 1 0 0
erColl
r/w r/w r/w r/w r/w /W /w r/w
7-6 00
5 ZeroAferColl 1 0
4-0 01000
5.2.4.4 BitPhase
BitPhase
0x1B
10101101 OxAD
7 | 6 | s | 4 | 3 | 2 | 1 | o
BitPhase
/W ‘ /W ‘ r/w ‘ /W ‘ r/'w ‘ /W ‘ r/'w r/'w
7-0 BitPhase




5.2.4.5 RxThreshold

RxThreshold
bit
0x1C
11111111 OxFF
7 | e | 5 | 4 3 | 2 ] 1 [ o
MinLevel CollLevel
r/'w ‘ r/'w ‘ /'w ‘ r/'w r/'w ‘ r/w \ r/'w | r/'w
7-4 MinLevel
3-0 CollLevel Manchester bit bit
5.2.3.8 PreSet1D
PreSet1D
0x1D
00000000 0x00
7 | 6 | s | 4 | 3 | 2 | 1 | o
PreSet1D
/w ‘ r/'w ‘ /'w ‘ /'w ‘ r/'w ‘ /'w ‘ r/'w | r/'w
7-0 PreSetlD




5.2.4.7 RxControl2

RxControl2
0x1E
01000001 0x41
7 6 4 3 1| o
RevClk | RxAuto 0 0 DecoderSource
Sell PD
r/w r/w /W r/w r/w /W t/w | r/w
7 RevClkSell 1 I
0 Q
6 RxAutoPD 1
0
5 0000
1-0 | DecoderSource
00 LOW
01
10 MFIN Manchester
11 MFIN Manchester




5.2.4.8 ClockQControl

ClockQControl
Q
Ox1F
000XXXXX 0xXX
7 6 4 | 3 ] 2 | 1 0
ClkQ18 | CIlkQC ClkQDelay
0Deg alib
T /W r/w dy ‘ dy ‘ dy ‘ dy dy
clkQ180Deg I-Q 180 1 0
ClkQCalib 0 Q
1 Q
5 0
4-0 ClkQDelay Q




5.2.5 PAGE4

5.2.5.1 Page
5.2.1.1Page
5.2.5.2 RxWait
RxWait
0x21
00000110 0x06
7 | e | s | 4 | 3 | 2 | 1 | o
RxWait
r/'w ‘ r/'w ‘ /'w ‘ r/w ‘ /'w ‘ r/w ‘ r/'w | r/'w
7-0 RxWait RxWait bit
Rx




5.2.5.3 ChannelRedundancy

ChannelRedundancy
0x22
00000011  0x03
6 5 4 3 2 1 0
CRCM | CRC CRC8 | RxCRC | TxCRC | Parity- | Parity-
SBFirst | 3309 En En Odd En
r/w r/w r/w r/w r/w /W t/w r/w
0
CRCMSBFirst | 1 CRC

0 CRC
5 CRC3309 1 CRC ISO/IEC3309

0 CRC ISO1443A
4 CRC8 1 8bit CRC

0 16bit CRC
3 RxCRCEn 1 CRC byte CRC

FIFO CRCErrFlag 1

0 CRC
2 TxCRCEn 1 CRC

0 CRC
1 ParityOdd 1

0
0 ParityEn 1 byte 1bit

byte
0




5.2.5.4 CRCPresetL SB

CRCPresetLSB
CRC 8
0x23
01100011 0x63
7 | 6 | s | 4 | 3 | 2 | 1 | o
CRCPresetLSB
r/'w ‘ r/'w ‘ /'w ‘ r/'w ‘ r/'w ‘ r/w \ r/'w | r/'w
7-0 | CRCPresetLSB | CRC 8
5.2.5.5 CRCPresetM SB
CRCPresctMSB
CRC 8
0x24
01100011 0x63
7 e | o5 | 4 | 3 | 2 | 1 | o
CRCPresetMSB
r/'w ‘ r/'w ‘ /W ‘ /'w ‘ r/'w ‘ /'w ‘ r/'w | r/'w
7-0"| CRCPresetMSB | CRC 8




5.2.5.6 PreSet25

PreSet25
0x25
00000000 0x00
7 | 6 | s | 4 | 3 | 2 | 1 | o
PreSet25
r/w ‘ r/w ‘ /W ‘ r/w ‘ r/w ‘ /W \ r/w | r/w

7-0 PreSet25




5.2.5.7 MFOUT Select

MFOUTSelect
MFOUT
0x26
00000000 0x00
7 6 5 4 3 2 | 1 [ o
0 0 0 0 0 MFOUTSelect
r/w r/w /W r/w r/w /W \ r/w | r/w
7-3 00000
2-0 | MFOUTSelect MFOUT
000 LOW
001 HIGH
010 Miller
011
100
101
110 . REU
111 . RFU
5.2.5.8 PreSet27
PreSet27
0x27
XXXXXXXX 0xXX
7. 16 | s | 4 | 3 | 2 | 1 | o
PreSet27
W ‘ W ‘ w ‘ W ‘ W ‘ w ‘ w | W
7-0 PreSet27




526 PAGE5 FIFO Timer IRQ

5.2.6.1 Page
5.2.1.1Page

5.2.6.2FIFOLevel

FIFOLevel
FIFO
0x29
00000100 0x08
7 6 s |4 | 3 | 2 ] 1 ] o
0 0 WaterLevel
r/w r/w /W ‘ T/w ‘ /W ‘ /W ‘ r/w | r/w
7-6 00
5-0 WaterLevel FIFO
FIFO WaterLevel HiAlert 1
FIFO LoAlert LoAlert 1




5.2.6.3 Timer Clock

TimerClock
Timer
0x2A
00000111  0x07
7 6 s | 4 3 | 2 ] 1 ] o
0 0 TAutoRestart TPreScaler
r/w r/w /W ‘ r/w r/w ‘ /W l r/w | r/w
7-6 00
5-4 | TAutoRestart | 1 Timer 0 TReloadValue
3-0 TPreScaler Timer ;T 0 21
frimer  13.56MHz/2" P54
5.2.6.4 TimerControl
TimerControl
Timer /
0x2B
00000110 0x06
4 3 2 1 0
0 TStop- | TStopR | TStartT | TStartT
RxEnd | xBegin | xEnd | xBegin
/W /W /W /W r/w /W r/w r/w
7-4 0000
3 TStopRxEnd 1 Timer
0 Timer
2 TStopRxBegin | 1 bit Timer
0 Timer
1 TStartTxEnd 1 Timer Timer
Timer TReloadValue
0 Timer
0 TStartTxBegin | 1 bit Timer Timer
Timer TReloadValue
0 Timer




5.2.6.5 TimerReload

TimerReload
Timer
0x2C
00001010 0x0A
7 | 6 | s | 4 | 3 | 2 | 1 | o
TReloadValue
r/w ‘ r/w ‘ /W ‘ r/w ‘ r/w ‘ /W \ r/w | r/w

7-0 | TReloadValue | Timer
Timer




5.2.6.6 IRQPiInConfig

IRQPinConfig
IRQ
0x2D
00000010 0x02
4 3 2 1 0
0 0 IRQInv | IRQPus
hPull
r/w r/w r/w r/w r/w /W r/w r/w
7-3 000000
1 IRQInv 1 IRQ IRq bit
0 IRQ IRq bit
0 IRQPushPull 1 IRQ CMOS
0 IRQ
5.2.6.7 PreSet2E
PreSet2E
0x2E
XXXXXXXX 0xXX
7] 6 | s | 4 | 3 | 2 | 1 | o
PreSet2E
W ' W ‘ W ‘ w ‘ W ‘ W ‘ W | W
7-0 PreSet2E




5.2.6.8 PreSet2F

PreSet2F

0x2F

XXXXXXXX 0xXX

[+ | 3 |

PreSet2F

7-0

PreSet2F




5.2.7

5.2.7.1 Page
5.2.1.1Page
5.2.7.2 CryptoSelect (FM 1705)
CryptoSelect
0x31
00000000 0x00
7 6 5 4 3 2 0
0 0 0 Crypto
Select
w w w W w w w
7-1 0000000
0 CryptoSelect 1 SH
0 MIFARE
5.2.7.3 RFU
RFU
0x32 0x33 0x34 0x35 0x36 0x37
XXXXXXXX 0xXX
7 6 5 4 3 2 0
RFU
w w w w w w ‘ | w
7-0 RFU




5.2.8

5.2.8.1 Page
5.2.1.1Page
5.28.2RFU
RFU
0x39 0x3A 0x3B 0x3C 0x3D O0x3E 0x3F
XXXXXXXX  0xXX
7 | 6 | s | 4 | 3 | 2 | 1
RFU
w | w | w | w [ wi] w | w
7-0 RFU




5.3

FM1702/1704/1705 8 8 Page
5.3.1
A0-A2
Page 6
UsePageSel ect
1 PageSelect2 | PageSelect]l | PageSelect0 A2 A0
5 3
5.3.2
/
Page
UsePage-
Select
/ 1 page- page- page- AD2 ADI ADO
( page ) Select2 | Selectl | SelectO
/ 0 ADS AD4 AD3 AD2 ADI ADO
page




6

EEPROM

6.1 EEPROM
byte

0 0 00...0F r

1 1 10...1F r/w
2 2 20...2F r/w
3 3 30...3F r/w
4 4 40...4F r/w
5 5 50...5F r/w
6 6 60...6F r/w
7 7 70...7F r/w
8 8 80...8F W
9 9 90...9F W
10 A AO...AF W
11 B BO...BF w
12 C C0...CF w
13 D DO...DE W
14 E EO...EF W
15 F FO...FF W
16 10 100...10F W
17 11 110...11F W
18 12 120...12F W
19 13 130...13F w
20 14 140...14F W
21 15 150...15F W
22 16 160...16F w
23 17 170...17F w
24 18 180...18F w
25 19 190...19F W
26 1A 1A0...1AF W
27 1B 1B0...1BF W
28 1C 1CO...1CF W
29 1D 1DO0...1DF W
30 1E 1EQ...1EF W
31 1F 1F0...1FF W

6

1

EEPROM




6.2

10hex  2Fhex

® Page 10nex  18hex

[ ] PreSet
o

6.2.1

EEPROM
6.3.2

11.3
LoadConfig

2Ohex 2 8hex

‘O’

1Ohex 2Fhex

16.6.1

EEPROM Byte
10pex (1 Byte0) 10pex
1 1hex 1 1hex
2Fhex( 2 Byte 1 5) 2Fhex




6.2.2

10hex  2Fhex
EEPROM
Byte
10 10 00 Page
11 11 58 TxControl
12 12 3F CwConductance
13 13 3F | PreSetl3
14 14 19 | PreSetl4
15 15 13 ModWidth
16 16 00 [ PreSetl6
17 17 00 [ PreSetl7
18 18 00 Page
19 19 73 RxControl1
1A 1A 08 | DecoderControl
1B 1B AD | BitPhase
1C 1C FF RxThreshold
1D 1D 00 PreSet1D
1E 1E 41 RxControl2
1F 1F 00 ClockQControl
20 20 00 Page
21 21 06 [ RxWait
22 22 03 ChannelRedundancy
23 23 63 CRCPresetLSB
24 24 63 CRCPresetMSB
25 25 00 | PreSet25
26 26 00 [ MFOUTSelect
27 27 00 | PreSet27
28 28 00 Page
29 29 08 FIFOLevel
2A 2A 07 TimerClock
2B 2B 06 TimerControl
2C 2C 0A | TimerReload
2D 2D 02 | IRQPinConfig
2E 2E 00 | PreSet2E
2F 2F 00 | PreSet2F




6.2.3

EEPROM 3 7 LoadConfig
16.6.1 10hex  20hex
E2PROM Byte Address
EEPROM byte 10hex
EEPROM byte + 1 11hex
EEPROM byte +31 2Fhex
6 6
6.3
6.3.1
EEPROM byte kO
k3 k4 7 byte LoadKeyE2
LoadKey 6byte
key 12byte EEPROM
KEY
0(LSB) 1 5 (M SB)
Byte
KEY K7k6k5kak 7k6kSk4 k3k2k1k0k3k2k1k0 k7k6k5kak7k6kSsk4 k3k2K1kOk3k2k1k0 K7K6k5kak7k6kSk4 k3k2K1kOk3k2k1k0
E’PROM
Byte n n+1 n+2 n+3 n+10 n+l1
5Ahex Fohex 5IAhex Elhex 5IAhex Ashex
6 7 KEY
key AOATA2A3A4AS EEPROM

SAFOSAE15AD25AC35AB45AAShex




6.3.2

FM1702/1704/1705 384byte EEPROM
byte
byte0 12Fpex bytel 130hex  byte2
131 hex bytell 13 Apex




/ FIFO

7.1
FM1702/1704/1705 8x64 FIFO
FM1702/1704/1705
1.2
FIFO FIFOData byte
FIFO byte FIFO byte
FIFO byte FIFO FIFOLength
/
FM1702/1704/1705
EM1702/1704/1705
FM1702/1704/1705 FIFO
FIFO FIFO
StartUp - -
Idle - -
Transmit N -
Receive - V
Transceive v v
, y EEPROM
WriteE2 -
ReadE2 N v
EEPROM
LoadKeyE2 l -
LoadKey l -
Authentl i R
Authent2 - -
LoadConfig \/ -
CalcCRC \ -

1 FIFO




7.3 FIFO

FIFO FlushFIFO FIFO
FIFO FIFOLength 0 FIFOOvAl FIFO
74 FIFO
FIFO
FIFO FIFOLength
FIFO HiAlert
FIFO LoAlert
FIFO FIFO FIFO  FIFOOvfl
FIFO
LoAlertRq 1  LoAlert 1 IRQ
HiAlertRq 1  HiAlert 1 IRQ
LoAlert 1

LoAlert FIFOLength < WaterLevel

HiAlert 1

HiAlert 64 FIFOLength < WaterLevel

75 FIFO

bit

FIFOLength FIFOLength 0x04, bits 6-0
FIFOOvfl ErrorFlag 0x0A, bit 4
FlushFIFO Control 0x09, bit 0
HiAlert PrimaryStatus | 0x03, bit 1
HiAlertIEn InterruptIEn 0x06, bit 1
HiAlertIRq InterruptIRq 0x07, bit 1
LoAlert PrimaryStatus | 0x03, bit 0
LoAlertIEn InterruptIEn 0x06, bit 0
LoAlertIRq InterruptIRq 0x07, bit 0
WaterLevel FIFOLevel 0x29, bits 5-0

7 2 FIFO



8.1
FM1702/1704/1705 PrimaryStatus
1 IRQ IRQ
8.11
TimerIRq TIMER TIMER 0 . TAutoRestart 0
TpreLoad TautoRestart 1 TimerlRq
TxIRq
1
2 CRC FIFO CRCReady
3 FIFO EEPROM E2Ready 1
RxIRq
IdleIRq
HiAlerIRq HiAlert 1 7.4
LoAlertIRq LoAlert 1 7.4
TimerIRq TIMER Timer 0 TpreLoad
TxIRq CRC FIFO CRC
E?’PROM FIFO EEPROM
RxIRq
IdleIRq
HiAlertIRq FIFO HlAlert 1 FIFO
LoAlertIRq FIFO LoAlert 1 FIFO

8

1




8.2

8.2.1
FM1702/1704/1705 InterrupRq bit
InterrupEn
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Timerl HiAlert | LoAlert
InterruptEn | SetlEn rfu TxIEn | RxIEn | IdlelEn
En IEn IEn
Timerl HiAlert | LoAlert
InterruptRq | SetIRq rfu TxIRq | RxIRq | IdleIRq
Rq IRq IRq
8 2
1
PrimaryStatus IRq 1 1
13 2 IRq IRQ
8.2.2
SetlEn  SellRq
1 1 Setlxx
1 0 1 Setlxx 0
8.3 * IRQ
[RQPinContfig IRQ
IRQInv 0 IRQ IRq bit
1 IRQ IRq bit
IRQPushPull 1 IRQ CMOS
0 IRQ

112 IRQInv 1 IRQPushPull 0 IRQ



8.4

bit
HiAlertIEn InterruptEn 0x06, bit 1
HiAlertIRq InterruptRq 0x07, bit 1
IdleIEn InterruptEn 0x06, bit 2
IdleIRq InterruptRq 0x07, bit 2
IRq PrimaryStatus 0x03, bit 3
IRQInv IRQPinConfig 0x07, bit 1
IRQPushPull IRQPinConfig 0x07, bit 0
LoAlertlEn InterruptEn 0x06,bit 0
LoAlertIRq InterruptRq 0x07, bit 0
RxIEn InterruptEn 0x06, bit 3
RxIRq InterruptRq 0x07, bit 3
SetlEn InterruptEn 0x06, bit 7
SetIRq InterruptRq 0x07, bit 7
TimerlEn InterruptEn 0x06, bit 5
TimerIRq InterruptRq 0x07, bit 5
TxIEn InterruptEn 0x06, bit 4
TxIRq InterruptRq 0x07, bit 4

& 3




9 TIMER

9.1

FM1702/1704/1705 TIMER

e Timeout Counter

e Watch Dog Counter

e Stop Watch

e Programmable One Shot
e Periodical Trigger

TIMER
TIMER

13.56MHz

TIMER



92 TIMER

921 TIMER
TIMER 0
AutoRestart 1 TIMER 0 TIMER
1 TimerReolad

TIMER  TimerReload

. bit TxBegin TStartTxBegin 1
° bit TxEnd TStartTxEnd 1
e TStartNow 1
TIMER TimerReload
TIMER
. bit RxBegin TStopRxBegin 1
. RxEnd TStopRxEnd = 1
e TIMER 0 TAutoRestart 0
e TStopNow 1
TimerReload TimerReload
TIMER TIMER TimerReload
TIMER
TIMER TstopNow TimerIRq
922 TIMER
TIMER 13.56MHz TPreScaler
T 1 2T PreScaler
TimerClock = =
f " 13.56MHz
TPreScaler 0 21 Trimerclock ~ 74n08S 150ms
74ns  40s
T _ T ReloadValue—TimerValue
Timer — f

TimerClock



9.23 TIMER

SecondaryStatus TRunning bit TIMER

TIMER TRunning 1 TIMER TRunning 0
Running 1 TimerValue TIMER
TimerValue
9.3 TIMER

931 TIMER-OUT WATCH-DOG-COUNTER

TIMER TimerValue
bit TIMER TIMER

TIMER 0

9.3.2 STOPWATCH

TIMER
VT =(T Reload

=l mex ue) >kTTi mer

value

9.3.3 PROGRAMMABLE ONE-SHOT TIMER

TIMER TIMER

9.3.4 PERIODICAL TRIGGER

TAutoRestart 1 TTimer



94 TIMER

bit
TautoRestart TimerClock 0x2A, bit 5
TimerValue TimerValue 0x0C, bits 7-0
TimerReloadValue TimerReload 0x2C, bits 7-0
TpreScaler TimerClock 0x2A, bits 4-0
Trunning SecondaryStatus 0x03, bit 7
TstartNow Control 0x09, bit 1
TstartTxBegin TimerControl 0x2B, bit 0
TstartTxEnd TimerControl 0x2B; bit 1
TstopNow Control 0x09, bit 2
TstopRxBegin TimerControl 0x2B, bit 2
TstopRxEnd TimerControl 0x2B, bit 3
9 TIMER




10

10.1 Hard Power Down

RSTPD Hard Power Down
RSTPD

OSCIN 1 I AVSS

IRQ 2 o)

MFIN 3 I

MFOUT 4 0]

TX1 5 0]

TX2 7 0]

NWR 9 I

NRD 10 |

NCS 11 I

DO to D7 13 to 20 I/0

ALE 21 I

A0 22 /0

Al 23 I

A2 24 I

AUX 27 @)

RX 29 I

VMID 30 A AVDD

RSTPD 31 I

OSCOUT 32 0]

10

1

Hard Power Down




10.2 Soft Power Down

Control PowerDown 1 Soft Power Down

Hard Power Down

Control PowerDown 512 Soft Power
Down PowerDown
Soft Power Down

AVDD
tOSC

10.3 Sand By

Control StandBy 1 Stand By

Hard Power Down

Soft Power Down

Control StandBy OSCIN 4

Stand By StandBy
Stand By

10.4

RxAutoPD 1 0



11

Start Up Phase

F
X

. g " |- m " |
States [ e e e )L el
11 1
11.1 Hard Power Down
Hard Power Down
° DVDD DVDD
° AVDD AVDD
° RSTPD RSTPD
11.2
Hard Power Down 512

52

AVDD
tOSC



11.3

128 EEPROM
1 2 10hex  2Fhex
FM1702/1704/1705

114

4.3
FM1702/1704/1705

Command 3Fhex

FM1702/1704/1705 Idle Command 00hex
° Command 6 00hex
° Page 80hex
° Command 00hex

Page 00hex



12

CSCOUT

FM

QECIN

L ]
|

=—15pF

12, ]

13.56 MHz

15 pF

FM1702/1704/1705

22.5.3

OSCIN



13 TX1 TX2

TX1 TX2 13.56MHz
18
TxControl X1 TX2
13.1 TX1 TX2
TX1
TxControl
TX1
TXIRFEn
0 X
1 0
1 13.56 MHz
13 1 TX1
TX2
Register Configuration in TxControl X2
TX2RFEnN TX2CW | InvTX2
0 X X X
0 13.56 MHz
0 1 13.56 MHz
0 0 13.56 MHz
! TXI1 180°
1 | 13.56 MHz , TX1
180°
0 X 13.56 MHz
1 13.56 MHz . TXI
1 X
180°

13 2 TX2




13.2

TVDD

13.3

Miller

ModWidth +1

c

fc=13.56MHz

ModWidth

Miller



14

14.1
FM1702/1704/1705
ISO 14443-A
Q
/ /
14.2
13.56MHz
Bit phase

I

RX
Manchester
( 90
Q

FIFO

)

ISO 14443
ASK

(

14.3.1)



14.3

FM1702/1704/1705
1431 Q
I 90 Q
Q I 90 FM1702/1704/1705
ClkQcCalib 0 , Transceive ; ClkQCalib
ClkQCalib - 1
Q 65 ( 4.8us), ClkQDelay Q
, ClkQ180Dey Q [ 180
° Q
® ClkQCalib 1
° CIkQDelay
ClkQCalib
1 4.8us ClkQCalib 0
14.3.2
Gain[1:0]
[dB] ( )
0 20
1 24
2 31
3 35

14 1

b



14.3.3

)
14.3.4
Manchester bit-half,
bit-half
® MinLevel bit-half
® CollLeve bit-half
1 0
CollLevel half-bit
Rx\W\ait
RovClkSell 1,

Q

BitPhase [7:0]
(tBitPhase =1/13.56 MHz

, 1SO14443 )
, Rt



15

15.1
FM1702/1704/1705 (
) (
MFIN MFOUT
FM1702/1704/1705
1ISO14443A , MFIN 106 kbaud
106 kbaud Manchester Manchester
15 1
15 1
FM1702/1704/1705

MEOUT

21.2



15.2

Decoder Source Manchester
Decoder Source

0 0
1
5 MFIN, Manchester 847.5 kHz
3 MFIN, Manchester

15 1 DecoderSource

Modulator Source 13.56MHz TX1
X2
Modulator Source
0 0(TX1 TX2 ).
1 1(TX1 TX2 ).
2 C )
3 MFIN, Miller
15 2. ModulatorSource
MFOUTSel ect MFOUT
MEOUTSelect MFOUT
0
1
2 ( )
5 ( MFOUTSdect=2
Miller ).

5 (Manchester ).
6
7

15 3 MFOUTSelect

MFOUTSe ect, Sgnal TOMFOUT 0.




153 MFIN MFOUT

15.3.1
FM1702/1704/1705 MFIIN MFOUT ,
FM 1702/1704/1705
ModulatorSourc )
3 Miller MFIN

e

MFOUTSelect 4 Manchester MEOUT

DecoderSource X - =

15 4 FM1702/1704/1705
, FM1702/1704/1705 MFIIN MFOUT s
FM 1702/1704/1705
ModulatorSourc
X - _

e

MFOUTSelect 2 Miller MFOUT

DecoderSource 2 Manchester MFIN

15 5: FM1702/1704/1705
FM1702/1704/1705 MFOUT MFIN
ISO14443A, 106kbaud
15.3.2 RF
TX1 TX2 RX ( ),

MFOUT  MFIN

RF



16 1702/1704/1705

16.1

FM1702/1704/1705

16.2

° FIFO
FIFO

SartUp-Command

FIFO

FIFO

| dle-Command



16.3 FM1702/1704/1705

16.3.1
FIFO
(16
)
StartUp 3F - 16.3.2
Idle 00 - 16.3.3
Transmit 1A FIFO 16.4.1
Rx\Wait
Receive 16 - 16.4.2
Transmit-Command
FIFO
Transceive 1E Rx\W\ait 16.4.3
LSB
) FIFO
WriteE2 01 ) MSB 16.5.1
E‘PROM
E’PROM LSB
ReadE2 03 FIFO MSB 16.5.2




E’PROM key LSB
LoadKeyE2 | OB 16.8.1
MSB
ByteO(LSB)
Bytel
FIFO
LoadKey 19 16.8.2
key
Bytel0
Bytel 1(MSB)
Cryptol LSB
Authent] | 0C Ypto 16.8.3
Bytel
Byte2
MSB
Cryptol
Authent2 | 14 Ypto - 16.8.4
E*PROM LSB
LoadConfig 07 16.6.1
MSB
CRC
CRC
CalcCRC 12 | CRCResultLSB 16.6.2
CRCResultMSB

16 1 FM1702/1704/1705




16.32 STARTUP COMMAND 3F;ex

FIFO
(a6 )

StartUp 3F - -

SartUp-Command

e DVDD
e DVDD
e RSTPD

E’PROM

SartUp-Command |dle-Command

° FM1702/1704/1705 SartUp-Command
(Command-Register)
|dle-Command SartUp-Command 11.4
° SartUp-Command page0
e SartUp-Command

16.3.3 ' IDLE COMMAND 00y ex

FIFO
ae. )

Idle 00 - -

ldle-Command  FM1702/1704/1705
FM1702/1704/1705
ldlelRq
SartUp-Command

Idle-Command FIFO




16.4

FM1702/1704/1705 I1SO14443

1641 TRANSMIT COMMAND 1Aex

FIFO
a6 )

Transmit 1A FIFO

Transmit-Command  FIFO

16.4.1.1 Transmit-Command
1.

Transmit-Command

L 64
2. Transmit-Command

FIFO
RF

3.

Transmit-Command
FM1702/1704/1705 Transmit-Command
FIFO

RF
Transmit-Command

Idle-Command

Transmit-Command

FIFO

FIFO

FIFO

FIFO

FIFO

FIFO

1SO14443-A




164.1.2 RF

SOF EOF
PrimarySatus-Register =~ ModemSate 16.4.4

ChannelRedundancy-Register ~ TxCRCEN FM1702/1704/1705
CRC CRC Channel Redundancy-Register

Channel Redundancy-Register ParityEn
ParityOdd

16.4.1.3

TxLastBits 0

e T o 7 . T "W e T e W W .__ .__. o T Y ™ T Y Y __ T. _?‘-
T astlits = 0 o e e e )
- . e Wi W W W Wi T W o Wisgen W Won W Wi W W T Wion W Y
wlLaatfits = 7 4 =0 ey b B R h ETgE many 0 R o3 1 el EOF

- '_-'ld:._"_' L e T . T e 1 .__. __l o ._‘-I
ol astilits = 1 Josor Mt NO% Y ¥ ¥ g e ) EoF )

Channel Redundancy-Regi ster ParityEn
TxLastBits 0

TxLastBits 0 Channel Redundancy-Register
TXCRCEN CRC




16.4.1.4 64
64 Transmit-Command FIFO
FIFO
Tl aetBits THLasiBils = 0
FIFC Length ) 1 ks etk :
FIFO empty / B
TuData ar'{am‘.ﬂ }, { ::'._.::l:' ) _'__,gan}:am:; "_':{_;'l:'\_“_f_‘_f{&n}f o

Check FIFD empty

Accept Furiber Data

! f

Y

L

16 2

‘Accept Further Data’ 1 FIFO

0

FIFO

ParityEn
‘Accept Further Data’



TxLastBits 0 TxLastBits
FIFO
N_WR (FIFO Data) Voo o
—
TxLasiBits TalastEits = 4
FIFO Length (Rl (i3 "l:'r s }:: fr ] -
FIFO empty / y f -

TxData e
et

Check FIFO emply

Accept Further Data

e Y e Wan ¥ oY . ¥ —
1 WENT B B
s "_-';l"-\_.'lt'n_" '\_.":I"_ v A

—

16

Bit 3

FIFO
‘FIFO empty’

‘Accept Further Data’

EOF

FIFOData-Register

0

RF

‘Check FIFO empty’

‘FIFO empty’

‘Accept Further Data’




1642 RECEIVE COMMAND 16, x

16.4.4

RxWait-Register

FIFO
(16
Receive 16 -
Receive-Command RF FIFO
Transcei ve-Command
Transmit-Command
16.4.2.1 Recaive-Command
Transmit-Command RxWait-Register
3 1 0
RF MinLevel-Register
Rx
RxIRq
PrimarySatus-Register ModemSate




16421 RF

SOF
FIFO EOF
RxThreshol d-Register MinLevel
|dle-Command ,

Channel Redundancy-Register RxCRCEN

CRC Channel Redundancy-Register CRC8
CRC FIFO
CRC
CRC FIFO
CRC CRC
CRC FIFO
Channel Redundancy-Register ParityEn

ParityOdd



16.4.2.2

FM1702/1704/1705
1SO14443-A
Manchester-coding
1 0
FM1702/1704/1705 CollLevel 1 0
CollLevel
CollErr
ParityErr
o Zeroafter Coll
0 1SO14443-A
CollPos-Register
CollPos-Register
SOF 0
LSByte.  LSBit 1
LSByte  MSBit
Byte LSBit
Byte MSBit 16
Byte  LSBit 17
16 1
CollPos SOF

FIFO



16.4.2.3

® RxAlign RxAlign
3 5 FIFO
RxAlign
® TxLastBits
TxLastBits 5 5
FrameErr TxLastBits RxAlign 0
ParityEn
16.4.2.4
SOF FramingErr
CRC CRCErr
CRC CRCErr
ParErr
CollErr

16 2



16.43 TRANSCEIVE COMMAND 1E, ey

FIFO
(16 )
. FIFO
Transceive 1E
Transce ve-Command Transmit-Command 16.4.1
Receive-Command 16.4.2 FIFO
FIFO
Rx\Wait
BitPhase
16.4.3.1
PrimarySatus-Register ModemSate
ModemSate
ModemSate

000 Idle

001 TxSOF SOF

010 TxData FIFO

011 TxEOF EOF

GotoRx1
100
GotoRx2

101 PrepareRx Rx\&it

110 AwaitingRx Rx

111 Receiving

16

3  ModemsState




16.4.3.2

EQF traramitied AND
Command = Transma

Erel o Flmeees e demrm AP
Feclhiafipin = §

Sl

Commancftegisier = idie

100)

Rixkhalipn = 1

16



16.5 E2PROM

16.5.1 WRITEE2 COMMAND 01ex

16.5.1.1
FIFO
(16 )
FIFO LSB
WriteE2 01 MSB -
E’PROM
WriteE2-Command ~ FIFO E’PROM
E’PROM
Idle-Command
16.5.1.2
E’PROM 16
8ms
FIFO E’PROM E’PROM
16 E’PROM E’PROM FIFO
FIFO E2Ready 0
FIFO E’PROM E2Ready 1 TxIRq
1
E2Ready 1 Idle-Command WriteE2-Command

E2Ready 0  E’PROM WtiteE2-Command



16.5.1.3

5
-
Wi Uy utTu b U U U
o 1] m u‘:. [EPS) [ 9] ':I:: ik 1 H [P :{ Folad :l;.l JE
WiriteE / \
QEETL ] Sl S Ly | 1 — L ﬁ i
;lmﬂml; e ——— Frm—— '1_; Frogramming i, Byind el i) I repm—d il_
ExReady ) f
Tuitly }I’
16 5 E’PROM
FM1702/1704/1705 Byte 1 Byte 0 tprog,del
=300ns FM1702/1704/1705 8ms Byte
1  Byte4 FIFO 16Crex < Byte 0 FIFO
E’PROM Byte 3 FM1702/1704/1705
E’PROM 16Fyex E°’PROM

E’PROM WriteE2-Command
FIFO 171uEx |dle-Command

16.5.1.4 WriteE2-Command

E’PROM 0 00HEX OFhex
AccessErr 1FFuEx
1FFyex E’PROM




16.5.2 READE2 COMMAND 034ex

16.5.2.1
FIFO
(16 )
E’PROM LSB
ReadE2 03 FIFO MSB
ReadE2-Command  FIFO E’PROM
FIFO E°’PROM
FIFO
ReadE2-Command
16.5.2.2 READE2-Command
EZPROM 08HEX 1 FHEX key
AccessErr 1 FFHEX 1 FFHEX
E’PROM 6




16.6

16.6.1 LOADCONFIG COMMAND 07gx

16.6.1.1
FIFO
(16 )
E’PROM LSB
LoadConfig 07 -
MSB
LoadConfig-Command ~ FIFO E’PROM
FIFO E’PROM 32
FM1702/1704/1705 LoadConfig -Command
16.6.1.2
E’PROM 32 FM1702/1704/1705
10yex  2Fuex E’PROM 6
11.3
E*PROM 10kEx 1 Byte 0
LoadConfig-Command
16.6.1.3 ©- LOADCONFIG-Command
E’PROM 10uex ~ 60mEX
E’PROM  08puex 1Fhex key
AccessErr IFFHEX lFFHEX

E’PROM 6



16.6.2 CALCCRC COMMAND 12gx

16.6.2.1
FIFO
(16 )
CalcCRC 12 CRC R
CalcCRC-Command  FIFO CRC
FIFO FIFO
CRC CRCResultLSB CRCResultMSB
Idle-Command
FIFO CalcCRC-Command
FIFO

16.6.2.2 CRC

CRC

CRC 8 16 CRC CRCS ChannelRedundancy
1SO14443-A
CRC CRC3309 ChannelRedundancy
ISO/TEC3309
CRC CRCPresetLSB CRCPresetLSB
CRCPresetMSB CRCPresetMSB
16 4 CRC

8 CRC X +xt A+

16 CRC X+ x?+x+1




16.6.2.3 CRC

CRCReady CRC FIFO
CRCReady TxIRq CRC
CRCReady  TxIRq 1 CRCResultLSB CRCResultMSB

CRCErr

CRCResultLSB  CRCResultMSB CRC CRCErr



16.7

PrimarySatus Err
ErrorFlag
ErrorFlag

KeyErr LoadKeyE2, LoadKey
AccessError WriteE2, ReadE2, LoadConfig
FIFOOVI

CRCErr Receive Transceive CalcCRC
FramingErr Receive Transceive

ParityErr Receive Transceive

CollErr Receive Transceive

16 5



16.8

16.8.1 LOADKEYE2 COMMAND 0OByex

16.8.1.1
FIFO
(16 )

E*PROM key LSB

LoadKeyE2 0B
MSB

LoadKeyE2-Command  FIFO E*PROM
E*PROM 6.4.1
FIFO LoadKeyE2-Command

E’PROM

16.8.1.2 LOADKEYE2-Command

6.4.1
KeyError




16.8.2 LOADKEY COMMAND 194ex

16.8.2.1
FIFO
(16
ByteO(LSB)
Bytel
FIFO key
LoadKey 19 - 4
Bytel0
Bytel 1(MSB)
LoadKey-Command  FIFO 6.4.1
FIFO
17.2
LoadKey-Command FIFO

16.2.2.2 LOADKEY-Command

FIFO

KeyError

6.4.1




16.83 AUTHENT1COMMAND 0Cgex

16.8.3.1
FIFO
(16
Authentl 0C Cryptol 5 ]
Bytel
Byte2
MSB
Authent1-Command Transcel ve-Command 6
FM1702/1704/1705
Authent1-Command Transce ve-Command

16.4.3



16.84 AUTHENT2 COMMAND 14;gx

16.8.4.1
FIFO
(16 )

Authent? 14 Cryptol - ]
Authen2-Command Transcel ve-Command
FM1702/1704/1705

FM1702/1704/1705
Authent2-Command Transcei ve-Command
16.4.3
16.8.4.2 AUTHENT2-Command
Authen2-Command FM1702/1704/1705
CryptolOn Cryptol
Authen2-Command CryptolOn
CryptolOn Authen2-Command

Authen2-Command Authent1-Command 16.8.3




17

17.1

FM1702/1704/1705

FM1702/1704/1705

Authentl

17.2

° LoadKeyE2

EEPROM
16.8.3 Authent2
FM1702/1704/1705
E’PROM

LoadKey

FIFO

48

[SO14443A

16.8.4



17.3

1 LoadKeyE2 16.8.1 LoadKey 16.8.2
2 Authentl 16.8.3
3 Authent2 16.8.4
CryptolOn
174
FM1702/1704/1705
FM1702 MIFARE
FM1704 SH
FM1705 MIFARE SH
31
171 EM1702/1704/1705
FM1705 3 Thex
31hex
00 MIFARE
01 SH

17 2 FMI1705
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18.1
FM1702/1704/1705
VDD |R=-se| AWDD 4 TVDD
ovOD RSTED INDD  TvOD A
::. . > : Il
CunmLmé =1 ﬁm__[“ ||ua__.
pProcessor | A ﬁ T
il |
s IRG c =
THD ] i B Il :
LA

13.56 MHZ

6 p=I 15 pF
Y [

18 1
EMC

DVSS  CSCIH OSCOUT AVSS YMiD
R2
L s
I




18.2

18.2.1 EMC
FM1702/1704/1705 13.56MHz
FM1702/1704/1705 13.56MHz
13.56MHz EMC
LO Co
18.2.2
FM1702/1704/1705
VMID RX
VMID VMID GND
C4 RX  VMID
R1 R2 C3 C4
LO 1.0uH£10% TDK 1ROJ
co 136pF+£2% NPO
RI 1kQ+5%
R2 8200Q+5%
C3 68nF+2% NPO

18 1 EMC
X7R




18.3

L, [nH]=2-1, [Cm][[n(é_"] _ K)N11'3
|




18.3.1

20-1 Cl Cla
C2b
[uH] C1[pF] C2a[pF] C2b [pF]
0.8 15 270 330
0.9 15 270 270
1.0 15 220 270
1.1 15 180//22 220
1.2 15 180 180//22
1.3 15 180 180
1.4 15 150 180
1.5 15 150 150
1.6 15 120//10 150
1.7 15 120 150
1.8 15 120 120
18 2
Cl1 C2b
NPO +2%
PCB
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19.1
FM1702/1704/1705 15
AUX
MFOUT
19.2
MFOUT
SignalToOMFOUT MFOUT Select MFOUT
0 0
0 1
0 A
0 3 NRZ
0 4 Manchester
0 5 Manchester
0 6
0 7
1 *
19 1 MFOUT
106k ISO14443A MFOUT

Manchester Manchester




1921 TX

MFOUT

MFOUTSelect 3 NRZ MFOUTSelect

2

RF RF

MFOUTSalgrr MR
-
Serial Diala
Sream

I

MAFOHIT St |
Senal Liata
"":.::":'I':;'I__ - - - - = -

S
oD

19 '1 TX



1922 RX

REQUEST RF
MFOUTSelect 4 Manchester
MFOUTSelects 5 Manchester

Hi (L T W

{4
MFCLT Select

=
Wanchesier

U m———— o | ] 1111 s . ) i o 4
W e e e e W e

&N
MECHLIT Setect
Wanchester
Pl F

19 "2 RX




20

20.1
MIN MAX
Tamb,abs -40 +150 °C
DVDD
AVDD -0.5 6 A%
TVDD
DVDD +
Vin,abs DVSS -0.5 \Y%
0.5
AVDD +
VRX,abs RX AVSS -0.5 05 Vv
20 1
20.2
MIN TYP MAX
Tamb - -25 +25 +85 °C
DVSS =-AVSS =1 3.0 33 3.6 A%
DVDD
TVSS =0V 45 5.0 5.5 \%
DVSS = AVSS =
AVDD 4.5 5.0 5.5 A%
TVSS =0V
DVSS = AVSS =
TVDD 3.0 5.0 5.5 A\
TVSS =0V

20 2




20.3

MIN [ TYP | MAX
Idle 6 9 mA
Stand By 3 5 mA
IpvDD
Soft Power Down 800 1000 | pA
Hard Power Down 1 10 nA
Idle , 25 40 mA
Idle , 12 mA
IavDD Stand By 6.5 9 mA
Soft Power Down 10 LA
Hard Power Down 1 10 nA
150 mA
TX1 TX2
4.5 6 mA
ITvDD TX1RFEN, TX2RFEN=1
TX1 TX2
65 130 LA

TX1IRFEN, TX2RFEN= 0

20 3




20.4

204.1
DO D7 A0 Al TTL
MIN MAX
ILeak -1.0 +1.0 nA
CMOS: DVDD <
Vi 3.6V 0.35DVDD | 0.65DVDD |V
TTL: 4.5 <DVDD 0.8 2.0 A%
20 4
NCS NWR NRD ALE A2 MFIN Schmitt

MIN MAX
[Leak 1.0 +1.0 LA
Vo TTL: 4.5 <DVDD 14 2.0 A%

CMOS: DVDD < 3.6 V 0.65 DVDD 0.75DVDD |V
TTL: 4.5 <DVDD 0.8 1.3 A%
vr CMOS: DVDD <3.6 V 0.25 DVDD 04DVDD |V
20 5 Schmitt

RSTPD CMOS Schmitt RC

MIN MAX
Treak 1.0 +1.0 WA
Vr+ CMOS: DVDD<3.6 V | 0.65DVDD 0.75DVDD |V
V- CMOS: DVDD<3.6V | 0.25DVDD 0.4 DVDD \%
tRSTPD,p 20 us

20 6 RSTPD
RX

MIN MAX

Crx 15 pF

20 7 RX




20.4.2

DO D7 MFOUT IRQ TTL

CONDITIONS | MIN TYP MAX
DVDD = 5 V,
2.4 49 A%
IOH=-1 mA
Vou
DVDD = 5V,
2.4 4.2 \'%
IOH=-10 mA
DVDD =5V,
25 400 mV
IOL=1mA
VoL
DVDD =5V,
250 400 mV
IOL= 10 mA
Io DVDD =5V 10 mA
20 8
20.4.3
TX1 TX2
CwConductance GsCfgCW
CONDITIONS MIN [ TYP [ MAX
v TVDD =5.0 V,IOL =20 mA 4.97 A%
OH
TVDD =5.0 V,IOL = 100 mA 4.85 A%
v TVDD =5.0 V,IOL =20 mA 30 mV
OL
TVDD =5.0V,IOL =100 mA 150 mV
Itx 200 mApeak

20 9




20.5

20.5.1
”t’ 9

A H

D L

\% NWR nWait Z

R NRD R/NW nWrite X

L ALE AS VvV

C NCS N NSS
S NDS nDStrb nAStrb,

SCK
tAVLL= ALE




20.5.2
20521 /
MIN | MAX
tLaLL ALE 20 ns
taviL ALE 15 ns
trrax ALE ) 8 ns
tLwL ALE NRD,NWR 15 ns
tcowL NCS NRD, NWR 0 ns
twHCH NRD, NWR NCS 0 ns
tRLDV NRD DATA 65 ns
trRUDZ NRD DATA 20 ns
twLDV NWR DATA 35 ns
twHDX NWR DATA ) 8 ns
twLwH NRD, NWR 65 ns
tavwL NRD, NWR ( ) 30 ns
twHAX NWR ( ) 8 ns
twHWL / 150 ns
2010
Tt —
ALE .
| o K T
NCS ‘ ‘
Tun
T Toum L KT
NWR —
NRD
o S
DO...D7 i
L K Tomax
AO...A7 Separated Address AQ...A2 L

20 1

ALE
A0

A2 4.3




20.5.2.2
MIN [ MAX
1592199 AS 20 ns
tAVLL AS ( )| 15 ns
tLLAx AS ( )| 8 ns
tLrsL AS NDS 15 ns
tcrsy NCS NDS ns
tsHen NDS NCS s
tsLDVR NDS DATA ( ) 65 ns
tsipz NDS DATA ( ) 20 | ns
terpvw NDS DATA ( ) 35 |ns
tsHDX NDS ( , 8 ns
tsHRX NDS R/NW 8 ns
tsisH NDS 65 ns
tAvsL NDS ( ) 30 ns
tSHAX NDS 8 ns
tsHsL / 150 ns
trvsL R/NW NDS 8 ns
20 11
T
ALE j
| Tost < Tson
NCS ‘ j/i
‘ Trvs g B
R/NW ‘ L
tust
NDS Lot Lo Lo
e S
D0...D7 diress Ao, 42 0o...07
Tas K Lshax
AO...A7 Separated Address AO...A2 L

20 2

ALE
A0

A2

4.3




20.5.2.3 EPP

MIN | MAX
Ll nAStrb 20 ns
tAVLH nAStrb ( ) 15 ns
tLHAX nAStrb ( ) | 8 ns
terst NCS nDStrb 0 ns
tsucu nDStrb NCS 0 ns
tsLDVR nDStrb ( ) 65 ns
tsHDZ nDStrb ( ) 20 ns
tsLDv,w nDStrb ( s ) 35 ns
tsHDX nDStrb ( , ) 8 ns
tSHRX nDStrb nWrite 8 ns
tsLsH nDStrb 65 ns
trRVSL nWrite nDStrb 8 ns
tsLwH nDStrb nWait 75 ns
tsawL nDStrb nWait 75 ns

20 12 EPP

‘ tose k—TsHen
NCS ‘

F Trsi— K tsmzx?{

nWrite ‘ ‘

tSLSH

nDStrb
nAstrb

Tsoov.r Tsrox
e —
Tseov.w ﬁ tsroz
DO...D7 ADO. . .AD7
K tSLWHH‘ etSHWLﬁ‘
nWait

20 3 EPP

EPP A0 A2 4.3



20.5.2.4 SPI
MIN MAX
tsckL SCK 100 ns
tsckH SCK 100 ns
tSHDX SCK 20 ns
tbxsH d SCK 20 ns
tSLDX SCK 15 ns
tSINH SCK NSS 20 ns
20 13 SPI
K—Tsee e o
SCK
—Tsix
h toxsu tsrox Toxsx
(¢
MOSI | MSB \\ LSB
(¢
MISO NsB V) L
| &
NSS
ss
20 4 SPI
byte NSS

NSS




20.5.3

1 OSCIN
MIN | TYP | MAX
( ) foscny 13.56 MHz
drec 40 50 60 %
tjitter 10 pS




21 E?PROM

E?PROM 32x16x8 = 4096 bit.
MIN MAX
{EEEndurance 100.000 /
tEERetention Tamb <55°C 10
tEEErase 4 ms
tEEWrite 4 ms
21 1 E?PROM
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SOP32

ARAAAAARARAARAAA T

6]

HHEHHHEHHHHHHHAHEE ¢

W

' CONTRULLIKG DIMENSION : MM

Symibal

IHCE

MIH,

QIRE.

8118

L L= 0 0

E.ml E. 50T 24149 D.1on

[USS LR

0,366 .408] 0.608] 014

0.016{ BLn2D

0.162| 3.203] 0.384) 0.008

O.OIB) BLLHE

[an. 1 ¢ap0. 44720, 752 0.6

11.806] @.B1Y

11,1 ¥LLa0E1 L3l 2,440

Ddd ) DLEOD

1.136] 1290 1.428] n04d

LB G0Ge

|15 03814, 12214976 0.545

05306, LGS

OLGE4 | 707 .501] G023

0091 BL0ag

L1834 1397 1.000( 8047

1,056 6083

Q-l:EL-'H.-lllllnrﬁth-

O 10%

B i3

L i L

Lo

Detail F

23 1




