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1SO14443A

2.1

0x00:
0x01: CRC
0x04:

[

[
0x05: CRC
0x0A:

2.2

2.2.1 REQUEST

=

Command: 0x26 or 0x52

0x26: IDLE IDLE

0x52: ALL
Len: 0

=
Len 2
Dataf0]  _TagType Ox04
Dataf1]  _TagType ox00
request

2.2.2 ANTICOLL

=
Command: 0x93
Len: 1
Data[0]: 0x20 NVB
=
Len: 5
Dataf0]:  _Snr(lL)
Dataf1]:  _Snr(LH)
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Fn
B Dataf?]: _Snr(HL)
B Datal3]: _Snr(HH)
B Dataf4]: BCC
[ | request
2.2.3 SELECT
u =
® Command: 0x93
H len: 6
B Data[0]: 0x70
B Data[l]: _Snr(LL)
B Data[2]: _Snr(LH)
B Data[3]: _Snn(HL)
B Data[4]: _Snr(HH) (UID)
B Data[5]: BCC
u =
B /len:1I
B Dataf0]: Size ( ox08  0x88)

2.2.4 AUTHENTICATION

Len:

=

=

Len: 0

2.2.5 HALT

Len:

Command: 0x60 or 0x61

2

Data[0]: Ox60 or Ox61 (Ox60 KEYA 0x61 KEYB
Data[1l]: _SecNr *4( 0 )

=

Command:

0
=

Len: 0

request

0x50

halt
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2.2.6 READ

=

Command: 0x30

Len: 1

Data[0]: _Adr 0 63
=

Len: 16

Data[0] -

Dataf15]

2.2.1 WRITE

=

Command: 0xAQ

Len: 17

Data[0]:  _Adr 1 63
=

Len 4Bit

DATA[O] : OxOA(ACK)

Data[1]:

Data[16]:
=
Len: 4Bit
DATA[O] : Ox0A(CACK)

2.2.8 INCREMENT

=
Command: 0xC1
Len: 5
Data[0]: _Adr
=
Len: 4Bit

DATA[O]: OxOA(CACK)

Data[1]: _Value(LL)
Data[2]: _Value(LH)
Data[3]: _Value(HL)
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B Data[4]: _Value(HH)
u =
B /len: 0

2.2.9 DECREMENT

u =

B Command: 0xCO

m Llen: )

B Data[0]: _Adr

u =

B Len:4Bit

B DATA[O]: OxOACACK)

B Data[l]: _Value(LL)
B Data[?]: _Value(LH)
B Data[3]: _Value(HL)
B Data[4]: _Value(HH)
u =

B /[en:0

2.2.10 RESTORE

=
Command: 0xC2
Len: 6
Data[0]: _Adr
=
Len: 4Bit
DATA[O] : Ox0A(CACK)
Data[1]: Ox00
Data[2]: 0x00
Data[3]: 0x00
Data[4]: 0x00
=
Len: 0

decrement(0)

2.2.11 TRANSFER

| =
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Command: 0xBO0
Len: 1
Data[0]: Adr
=
Len: 4Bit
DATA[O] : Ox0A(ACK)
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FM1715
3.1
FM1712/1714/1715
3.2
FM1715
FM1712
FM1714
FM1715
/ /
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/INW R/NW nWrite
NCS NCS NCS NCS NCS LOW
D7...D0 | D7...D0 AD7...ADO | D7...DO AD7...ADO AD7...ADO
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3.3 FM1715
FM1715 8
Page0
Pagel
Page?
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 8
E CRCResultMSB CRC 8
F BitFraming bit
10 Page
11 TxControl
12 CWConductance TX1 TX2
5 13 ModConductance
14 CoderControl
15 ModWidth
16 PreSet16
17 TypeBFraming 1SO14443-B
3 18 Page
19 RXControll
1A DecoderControl
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BitPhase
1C Rxthreshold bit
1D BPSKDemControl BPSK
1E RxControl2
1F ClockQControl
20 Page
21 RxWait
22 ChannelRedundancy
23 CRCPresetLSB CRC 8
24 CRCPresetMSB CRC 8
25 PreSet25
26 MFOUT Select MFOUT
27 PreSet27
28 Page
29 FIFOLevel FIFO
2A TimerClock Timer
2B TimerControl Timer /
2C TimerReload Timer
2D IRQPinConfig IRQ IRQ
2E PreSet2E
2F PreSet2F
30 Page
31 CryptoSelect
32 RFU
33 RFU
34 RFU
35 RFU
36 RFU
37 RFU
38 Page
39 RFU
3A RFU
3B RFU
3C RFU
3D RFU
3E RFU
3F RFU
FM1715 FM1712 1714 1715
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/****************************************************************/
/*  main */
I* : */
I* : */
I* : */
I* :wangwenging */
* 2003 9 */

/****************************************************************/

#ifndef _MAIN_INCLUDED_
#define_MAIN_INCLUDED_

1

#define FALSE 0

#define TRUE 1

/I[FM1715

#define Transceive Ox1E I

#define Transmit Oxla /!

#define ReadE2 0x03 /I FM1715 EEPROM

#define WriteE2 0x01 /I FM1715 EEPROM

#define Authentl 0x0c /1l 1

#define Authent2 0x14 I 2

#define LoadKeyE2 0x0b I EEPROM KEY
#define LoadKey 0x19 I FIFO KEY
#define RF_TimeOut Oxfff /!

#define Req 0x01

#define Sel 0x02

i
#define uchar unsigned char
#define uint unsigned int

1

#define TYPEA_MODE 0 /TypeA

#define TYPEB_MODE 1 /[TypeB

#define SHANGHAI_MODE 2 1

#define TMO_HIGH 0xf0 1l 0 AMS
#define TMO_LOW 0x60 i 0

#define TIMEOUT 100 1 4MSx100=0.4

1
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#define RF_CMD_REQUEST STD 0x26
#define RF_CMD_REQUEST ALL 0x52

#define RF_CMD_ANTICOL 0x93

#define RF_CMD_SELECT 0x93

#define RF_CMD_AUTH_LA 0x60

#define RF_CMD_AUTH_LB 0x61

#define RF_CMD_READ 0x30

#define RF_CMD_WRITE 0xa0

#define RF_CMD_INC Oxcl

#define RF_CMD_DEC 0xc0

#define RF_CMD_RESTORE 0xc2

#define RF_CMD_TRANSFER 0xb0

#define RF_CMD_HALT 0x50

/[Status Values

#define ALL 0x01

#define KEYB 0x04

#define KEYA 0x00

#define _AB 0x40

#define CRC_A 1

#define CRC_B 2

#define CRC_OK 0

#define CRC_ERR 1

#define BCC_OK 0

#define BCC_ERR 1

//******************* *hkkhkkhkkkhkkhkkihkkhkikkihkhkihkikx

#define MIFARE_8K 0 IIMIFARE 8KB
#define MIFARE_TOKEN 1 /IMIFARE 1KB TOKEN
#define SHANGHAI_8K 2 1 8KB
#define SHANGHAI_TOKEN 3 1l 1KB TOKEN
//******************* *hkkhkkhkkikkkhkkikhkkikhkkhkkihkkiikikx

1
1

#define FM1715_OK 0

#define FM1715_NOTAGERR 1

#define FM1715_CRCERR 2 1l CRC

#define FM1715 EMPTY 3 1

#define FM1715_AUTHERR 4 1

#define FM1715 PARITYERR 5 1l

#define FM1715 CODEERR 6 1 (BCC )
8
9

#define FM1715_SERNRERR 1l (anti-collision
#define FM1715 SELECTERR 1 (SELECT
#define FM1715 NOTAUTHERR 10 1

#define FM1715_BITCOUNTERR 11 1l

#define FM1715 BYTECOUNTERR 12 1

#define FM1715 RESTERR 13 /1l restore

#define FM1715 TRANSERR 14 /1 transfer

#define FM1715 WRITEERR 15 1 write

#define FM1715 INCRERR 16 /1 increment

#define FM1715_DECRERR 17 1l decrement
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Fr
#define FM1715_READERR 18 1 read
#define FM1715_LOADKEYERR 19 1l LOADKEY
#define FM1715 FRAMINGERR 20 /[FM1715
#define FM1715 REQERR 21 I req
#define FM1715_SELERR 22 1 sel
#define FM1715_ANTICOLLERR 23 1l anticoll
#define FM1715_INTIVALERR 24 1l
#define FM1715 READVALERR 25 1
#define FM1715 DESELECTERR 26
#define FM1715 CMD_ERR 42 1
//******************* FM 1715 *x* *k*k*x *%
#define Page_Sel XBYTE[0x7000] //
#define Command XBYTE[0x7001] //
#define FIFO XBYTE[0x7002] //64 FIFO
#define PrimaryStatus XBYTE[0x7003] // FIFO
#define FIFO_Length XBYTE[0x7004] // FIFO
#define SecondaryStatus XBYTE[0x7005] // 2
#define InterruptEn XBYTE[0x7006] // /
#define Int_Req XBYTE[0x7007] /I
#define Control XBYTE[0x7009] //
#define ErrorFlag XBYTE[O0x700A] //
#define CollPos XBYTE[0x700B] //
#define TimerValue XBYTE[0x700c] //
#define Bit_Frame XBYTE[0x700F] //
#define TxControl XBYTE[0x7011] //
#define CWConductance XBYTE[0x7012] /I TX1 TX2
#define ModConductance XBYTE[0x7013] //
#define CoderControl XBYTE[0x7014] //
#define TypeBFraming XBYTE[0x7017] /I 1SO14443B
#define DecoderControl XBYTE[0x701a] //
#define Rxcontrol2 XBYTE[0x701e] //
#define RxWait XBYTE[0x7021] //
#define ChannelRedundancy = XBYTE[0x7022] //RF
#define CRCPresetLSB XBYTE[0x7023]
#define CRCPresetMSB XBYTE[0x7024]
#define MFOUTSelect XBYTE[0x7026] //mf OUT
#define TimerClock XBYTE[0x702a] //
#define TimerControl XBYTE[0x702b] //
#define TimerReload XBYTE[0x702c] //
#define TypeSH XBYTE[0x7031] //
#define TestDigiSelect XBYTE[0x703d] //
#endif
sbit MFRST =P1~0; /IFM1715

16
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uchar idata readdata[16] _at_ 0x0040; I

uchar idata value[4] _at_ 0x0050; 1

uchar idata KeySet; /!

uchar idata tagtype[2] _at_ 0x0096; Il

//******************* FM1715 *khhkhkkkhkhkhkhkhkhkhkikhkhiihikx

uchar idata PRO_SendBuf[16]  _at_0x0080; /1 16 BYTE
uchar idata PRO_RecvBuf[16]  _at_ 0x0080; 1 16 BYTE
uchar idata buffer[24] _at_ 0x0060; /[FM1715

ucharidata  UIDI[5] _at_0x007a; 1

uchar idata Secnr _at_0x0090; /1
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5.2

5.2.1

/****************************************************************/

I* : Judge_Req */
I* : */
1* : *buff, */
* . TRUE, */
* FALSE, */

/****************************************************************/

uchar Judge_Req(uchar idata *buff)
{

uchar templ,temp2;

templ = *buff;
temp2 = *(buff + 1);
if(((templ == 0x03)||(templ == 0x04)||(templ == 0x05)||(templ == 0x53))&&(temp2 == 0x00))

{
return TRUE;
}
return FALSE;
}
templ =03 ; TOKEN
templ =04 ; MIFARE 8K
templ =05 ; MIFARE TOKEN
templ =53 ; 8K
5.2.2 uliD

/****************************************************************/

I* : Check_UID */
I* : */
1* - N/A */
I* . TRUE: */
1* FALSE: */

/****************************************************************/

uchar Check_UID(void)
{
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uchar temp;
uchar i;

temp = 0x00;
for(i = 0;i < 5; i++)
{
temp = temp ~ UIDIi];
}
if(temp ==0)
{
return TRUE;

}
return FALSE;

5.2.3 ulD

/****************************************************************/

I* : Save_UID */
I* : */
I* .row: */
I* col: */
I* length: uiD */
I* . N/A */

/****************************************************************/

void Save_UID(uchar row,uchar col,uchar length)

{

uchar i;
uchar temp;
uchar templ;

if ((row == 0x00) && (col == 0x00))

{
for(i = 0; i < length; i++)
{

UIDIi] = buffer[i];

}

}

else

{

temp = buffer[0];
templ = UID[row - 1];
switch (col)

19 47
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{

case O:
templ = 0x00;
row = row + 1,
break;

case 1:

temp = temp & OXFE;
templ = templ & 0x01;
break;
case 2:
temp = temp & OxFC,;
templ = templ & 0x03;
break;
case 3:
temp = temp & OxFS;
templ = templ & 0x07;
break;
case 4:
temp = temp & OxFO;
templ = templ & OxOF;
break;
case 5:
temp = temp & OXEQ;
templ = templ & Ox1F;
break;
case 6:
temp = temp & OxCO;
templ = templ & Ox3F;
break;
case 7:
temp = temp & 0x80;
templ = templ & OX7F;
break;
default:
break;
}
buffer[0] = temp;
UID[row - 1] = templ | temp;
for(i = 1; i < length; i++)
{
UID[row - 1 + i] = buffer[i];
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5.2.4

/****************************************************************/

I* : Set_BitFraming */
I* : */
I* ©orow: */
I* col: */
I* . N/A */

/****************************************************************/

void Set_BitFraming(uchar row,uchar col)

{

switch (row)
{
case O:
buffer[1] = 0x20;
break;
case 1:
buffer[1] = 0x30;
break;
case 2:
buffer[1] = 0x40;
break;
case 3:
buffer[1] = Ox50;
break;
case 4:
buffer[1] = 0x60;
break;
default:
break;

switch(col)
{
case O:
Bit_Frame = 0x00;
break;
case 1:
Bit_Frame = 0x11;
buffer[1] = (buffer[1] | 0x01);
break;
case 2:
Bit_Frame = 0x22;
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buffer[1] = (buffer[1] | 0x02);
break;

case 3:
Bit_Frame = 0x33;
buffer[1] = (buffer[1] | 0x03);
break;

case 4:
Bit_Frame = 0x44;
buffer[1] = (buffer[1] | 0x04);
break;

case 5:
Bit_Frame = 0x55;
buffer[1] = (buffer[1] | 0x05);
break;

case 6:
Bit_Frame = 0x66;
buffer[1] = (buffer[1] | 0x06);
break;

case 7:
Bit_Frame = 0x77;
buffer[1] = (buffer[1] | 0x07);
break;

default:
break;
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53FM1715

53.1
/****************************************************************/
/¥ :FM1715_Bus_Sel *
o FM1715 ( SPI) *
< INIA */
/* : TRUE, *
I FALSE, *

/****************************************************************/

uchar FM1715 Bus_Sel(void)

{

uchar i;

Page_Sel = 0x80; I PageSelect A5 A4 A3

i A2 A0 /I A2 A0
for(i = 0; i < RF_TimeOut; i++) I
{
if(Command == 0x00) 1 ,bit7 0
Page_Sel = 0x00;
return TRUE;
}

}

return FALSE;
}
5.3.2 FM1715
/****************************************************************/
I* : Init_ FM1715 */
I* : FM1715 */
1* : mode: , 0:TYPEA */
1* 1:TYPEB */
I* 2: */
I* . N/A */

/****************************************************************/

void Init_ FM1715(uchar mode)

{
uchar idata temp;
uint  i;
MFRST =1, [[FM1715
for (i = 0; i < OX1fff; i++)
{
_nop_();
}
MFRST = 0;

for (i = 0; i < OX1fff; i++)

23 47
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{

_nop_();
while(Command != 0) 1 Command = 0,FM1715
{

_nop_();
FM1715_ Bus_Sel(); /IFM1715
TimerClock = 0x0b; //151us/per
TimerControl = 0x02; 1l
TimerReload = 0x42; /110ms
InterruptEn = Ox7f; /!
temp = InterruptEn;
Int_Req = Ox7f;
MFOUTSelect = 0x02; 1l
TxControl = 0x5b; /! TX1 TX2
if (mode == SHANGHAI_MODE) 1

TypeSH = 0x01;
}
else

TypeSH = 0x00;

}

/IRxcontrol2=0x01;
if(mode == TYPEB_MODE) /ITYPEB
{

CoderControl = 0x20;
TypeBFraming = 0x05;
DecoderControl = 0x19;
ChannelRedundancy = 0x24;
TxControl = 0x4b;
CWConductance = 0x3f;
ModConductance = af;

}

}

5.3.3
/*********************-k******************************************/
I* : Command_Send */
1* : FM1715 */
1* : count, */
1* buff, */
1* Comm_Set, */
1* : TRUE, */
1* FALSE, */

/****************************************************************/

uchar Command_Send(uchar count, uchar idata * buff, uchar Comm_Set)
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{ . .

uint j;

uchar idata temp,temp1;
//Int_Req=0x7f;

Command = 0x00;

Clear_FIFO();

Write_FIFO(count, buff);
/IRxcontrol2=0x01;

temp = MFOUTSelect;

Command = Comm_Set; I
for(j = 0; j< RF_TimeOut; j++) I
{

temp = MFOUT Select;

temp = Command;

templ = Int_Req & 0x80;

if((temp == 0x00) || (templ == 0x80))
{

/IRxcontrol2=0x41;
return TRUE;
}

}
[IRxcontrol2=0x41;

return FALSE;
}

534 FM1715 EEPROM

/****************************************************************/

I* : Read E2 */
1* X FM1715 EE */
I* . Ish, EE ( ) */
/* msb, EE ( ) */
I* count, EE */
1* buff, */
I* . TRUE, EE */
I* FALSE, EE */

/****************************************************************/

uchar  Read_E2(uchar Isb,uchar msb,uchar count,uchar idata *buff)

{

uchar temp;

*puff=Isb;
*(buff+1)=msb;
*(buff+2)=count;
temp=Command_Send(3,buff,ReadE2);
Read_FIFO(buff);
if (temp==FALSE)
return(TRUE);
return(FALSE);
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535 FM1715 EEPROM

/****************************************************************/

I* : Write_E2 */
I* : FM1715 EE */
I* . Ish, EE ( ) */
I* msh, EE ( ) */
1* count, EE */
I* buff, */
I* . TRUE, EE */
I* FALSE, EE */

/****************************************************************/

uchar Write_E2(uchar Ish,uchar msb,uchar count,uchar idata *buff)

{

uchar idata temp,i;
for(i = 0;i < count; i++)

*(buff + count - i + 2) = *(buff - i + count);
}
*puff = Isb;
*(buff + 1) = msb;
temp = Command_Send(count + 2, buff, WriteE2);
temp = SecondaryStatus;
temp = temp & 0x40;
if (temp == 0x40)

return TRUE;

}

return FALSE;
}
5.3.6 FM1715 FIFO
/****************************************************************/
I* : Clear_FIFO */
1* X FM1715 FIFO */
/* - N/A */
1* : TRUE, FIFO */
1* FALSE, FIFO */

/****************************************************************/

uchar Clear_FIFO(void)

{
uchar temp;
uint i;
temp = Control; /1 FIFO

temp = (temp | 0x01);

Control = temp;

for(i = 0; i < RF_TimeOut; i++) /1 FIFO
{
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temp = FIFO_Length;

if(temp == 0)
{
return TRUE;
}
}
return FALSE;
}
5.3.7 FM1715 FIFO X
/****************************************************************/
1* : Write_FIFO */
1* : FM1715 FIFO X bytes */
1* : count, */
1* buff, */
I* - N/A */

/****************************************************************/

void Write_ FIFO(uchar count,uchar idata *buff)

{

uchar i;

for(i = 0; i < count; i++)

{

FIFO = *(buff + i);

}
}
5.3.8 FM1715 FIFO X
/****************************************************************/
I* : Read_FIFO */
I* : FM1715 FIFO X bytes */
/* . buff, */
1* : N/A */

/****************************************************************/

uchar Read FIFO(uchar idata *buff)
{

uchar temp;
uchar i;

temp = FIFO_Length;

if (temp ==0)

{
return O;

}

if (temp >= 24) lltemp=255

{ I FIFO_Length
temp = 24; /lyanshouli,2003-12-2

}

for(i = 0;i < temp; i++)
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*(buff + i) = FIFO;
}

return temp;

}
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54 FM1715

5.4.1 HALT
/****************************************************************/
/¥ :MIF_Halt *
o MIFARE *
< INIA */
/* : EMI1715_OK: *
I* FM1715_PARITYERR: *
/% FM1715_CRCERR: CRC *
I FM1715_NOTAGERR: *

/****************************************************************/

uchar MIF_Halt(void)
{
uchar temp;
uint i
CRCPresetLSB = 0x63;
CW(Conductance = 0x3f;
ChannelRedundancy = 0x03;
*puffer = RF_CMD_HALT;
*(buffer + 1) = 0x00;
temp = Command_Send(2, buffer, Transmit);
if (temp == TRUE)
{
for (i = 0; i <0x50; i++)
{
_hop_();

}
return FM1715_OK;
}

else

{

temp = ErrorFlag;
if ((temp & 0x02)==0x02)
{

return(FM1715_PARITYERR);
}
if ((temp & 0x04)==0x04)
{
return(FM1715_FRAMINGERR);

}
return(FM1715_NOTAGERR):;
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5.4.2 LOADKEY

/****************************************************************/

I* : Load_keyE2 */
I* : E2 FM1715  keybuffer */
I* : Secnr: EE */
1* : True: */
1* False: */

/****************************************************************/

uchar  Load_keyE2 CPY(uchar Secnr,uchar Mode)
{

uchar temp;

uchar msh = 0;

uchar Isb = 0;

temp = Secnr * 12;
if (Mode == 0)
{
if (temp >= 0x80) 1l
{
Isb = temp - 0x80;
msb = 0x01;
}

else

msb = 0x00;
Isb = temp + 0x80;
}
}

else

msb = 0x01;
Isb = temp + 0x40;

}

buffer[0] = Isb;

buffer[1] = msb;

temp = Command_Send(2, buffer, LoadKeyE?2);
temp = ErrorFlag & 0x40;

if (temp == 0x40)

{

return FALSE;

}
return TRUE;

30 47



S LEEEREIRAERLE

\&m SHANGHAI FM CO.,LTD

5.4.3 REQUEST

/****************************************************************/
I* : Request */
I* : FM1715 Request */
* mode: ALL( FM1715 ) */
I* STD( FM1715 HALT ) */
* FM1715 NOTAGERR: */
* FM1715_OK: */
I* FM1715 REQERR: */

/****************************************************************/

uchar Request(uchar mode)

{

uchar idata temp;

CRCPresetLLSB = 0x63;
CWConductance = 0x3f;

buffer[0] = mode; //Request
Bit_Frame = 0x07; 1/ Thit
ChannelRedundancy = 0x03; I CRC

temp = Control;

temp = temp & (0xf7);

Control = temp; 1/ CRYPTO1
temp = Command_Send(1, buffer, Transceive);

if(temp == FALSE)

{
return FM1715 NOTAGERR;
}
Read_FIFO(buffer); /Il FIFO
temp = Judge_Req(buffer); I

if (temp == TRUE)
{

tagtype[0] = buffer[0];
tagtype[1] = buffer[1];
return FM1715_OK;

}
return FM1715 REQERR;

}

544 ANTICOLLISION
/****************************************************************/
/* : AntiColl */
I* : FM1715 */
I* N/A */
1* FM1715 NOTAGERR: */
1* FM1715 BYTECOUNTERR: */
/* FM1715 SERNRERR: */
/* FM1715 OK: */

/****************************************************************/
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uchar AntiColl(void)

{

1l
I
1l
1

uchar temp;
uchar i;

uchar row,col;
uchar pre_row;

row =0;
col =0;
pre_row = 0;

CRCPresetLSB = 0x63;

CWConductance = 0x3f;

ModConductance = 0X3f;

buffer[0] = RF_CMD_ANTICOL;

buffer[1] = 0x20;

ChannelRedundancy = 0x03; I
temp=Command_Send(2, buffer, Transceive);

while(1)

{
if(temp==FALSE)

return(FM1715_NOTAGERR);
}
temp = ErrorFlag;
if((temp & 0x02)==0x02)
return(FM1715_PARITYERR);
if((temp & 0x04)==0x04)
return(FM1715_FRAMINGERR);

temp=FIFO_Length;
if (temp==0)
{
return FM1715_BYTECOUNTERR,;

}
Read_FIFO(buffer);

Save_UID(row, col, temp); 1
Show_UID(); I
temp = ErrorFlag; I

temp = temp & 0x01;
if(temp == 0x00)

temp = Check_UID(); 1
if(temp == FALSE)
{

return(FM1715_SERNRERR);

}
return(FM1715_OK);

}

else

{
temp = CollPos; I
row =temp/8;

col =temp % 8;
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buffer[0] = RF_CMD_ANTICOL;
Set_BitFraming(row + pre_row, col); /1
pre_row = pre_row + row;

for(i=0;i<pre_row +1;i++)

buffer[i + 2] = UIDIi];

¥
if(col '=0x00)

¢ row = pre_row + 1,

}

else

{

rowW = pre_row;
}
temp = Command_Send(row + 2, buffer, Transceive);
}
}

}
545 SELECT
/-k-k******-k-k*****-k-k****-k-k******-k***********************-k***-k-k-k-k***/
I* : Select_Card */
I* : FM1715 */
I* . N/A */
I* . FM1715 NOTAGERR: */
I* FM1715 PARITYERR: */
I* FM1715 CRCERR: CRC */
I* FM1715 BYTECOUNTERR: */
I* FM1715_OK: */
I* FM1715_SELERR: */

/****************************************************************/

uchar Select_Card(void)

{

uchar temp,i;

CRCPresetLSB = 0x63;
CWConductance = 0x3f;
buffer[0] = RF_CMD_SELECT,;
buffer[1] = 0x70;
for(i=0;i<5;it++)

buffer[i+2]=UID[i];

}
ChannelRedundancy=0x0f; Il CRC,

temp=Command_Send(7,buffer, Transceive);

if(temp==FALSE)
{

}

else

return(FM1715_NOTAGERR):;
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temp=ErrorFlag;

if ((temp & 0x02)==0x02)
return(FM1715_PARITYERR);

if((temp & 0x04)==0x04)
return(FM1715_FRAMINGERR);

if ((temp & 0x08)==0x08)
return(FM1715_CRCERR);

temp=FIFO_Length;
if (temp!=1)
return(FM1715_BYTECOUNTERR);
Read_FIFO(buffer); /I FIFO
temp = *buffer;
if ((temp==0x08) || (temp==0x88) || (temp==0x53)) //
return(FM1715_OK);

else
return(FM1715_SELERR);
}

}

546 AUTHENTICATION
/****************************************************************/
1* : Authentication */
1* : */
1* :UID: */
/* SecNR: */
1* mode: */
1* . FM1715 NOTAGERR: */
1* FM1715 PARITYERR: */
1* FM1715 CRCERR: CRC */
1* FM1715 OK: */
1* FM1715 AUTHERR: */

/****************************************************************/

uchar  Authentication(uchar idata *UID,uchar SecNR,uchar mode)
{

uchar idata i;

uchar idata temp,temp1;

CRCPresetLSB = 0x63;
CWConductance = 0x3f;
ModConductance = 0X3f;
templ = Control;

templ = templ & Oxf7;
Control = temp1,

if (mode == 1) /IAUTHENT1
buffer[0] = RF_CMD_AUTH_LB,;

else
buffer[0] = RF_CMD_AUTH_LA;

buffer[1] = SecNR * 4 + 3;

for (i=0;i<4;i++)
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{

buffer[2 + i] = UIDIiJ;

ChannelRedundancy = 0x0f; /1 CRC,
temp = Command_Send(6, buffer, Authentl);
if (temp == FALSE)

return FM1715_NOTAGERR;
}
temp = ErrorFlag;
if ((temp & 0x02) == 0x02)

return FM1715_PARITYERR;
if((temp & 0x04) == 0x04)

return FM1715_FRAMINGERR,;
if ((temp & 0x08) == 0x08)

return FM1715 CRCERR;

temp = Command_Send(0, buffer, Authent2);  //AUTHENT?2
if(temp == FALSE)
{

}
temp = ErrorFlag;

if ((temp & 0x02) == 0x02)
return FM1715 PARITYERR,;
if((temp & 0x04) == 0x04)
return FM1715 FRAMINGERR,;
if ((temp & 0x08) == 0x08)
return FM1715 CRCERR;
templ = Control;
templ = templ & 0x08; /ICryptolon=1
if (templ == 0x08)

return FM1715_NOTAGERR;

return FM1715_ OK;

}

return FM1715_AUTHERR;
¥
5.4.7 READ

/****************************************************************/

/* : MIF_Read */
/* : MIFARE */
/* : buff: */
/* Block_Adr: */
/* : FM1715 _NOTAGERR: */
/* FM1715 PARITYERR: */
/* FM1715 CRCERR: CRC */
/* FM1715 BYTECOUNTERR: */
/* FM1715 OK: */

/****************************************************************/

uchar MIF_READ(uchar idata *buff,uchar Block Adr)
{
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uchar idata temp;

CRCPresetLSB = 0x63;
CWConductance = 0x3f;
ModConductance = 0X3f;
ChannelRedundancy = 0xO0f;
//1nt_Req=0x7f;
buff[0] = RF_CMD_READ;
buff[1] = Block_Adr;
temp = Command_Send(2, buff, Transceive);
if (temp == 0)
{
return FM1715 NOTAGERR;
}
temp = ErrorFlag;
it ((temp & 0x02) == 0x02) return FM1715_PARITYERR;
if((temp & 0x04) == 0x04) return FM1715 FRAMINGERR;
if ((temp & 0x08) == 0x08) return FM1715 CRCERR;
temp = FIFO_Length;
it (temp == 0x10) //8K 16
{
Read FIFO(buff);
return FM1715 OK;

}
else if (temp == 0x04) //Token 16
{
Read FIFO(buff);
return FM1715 OK;
}
else
{
return FM1715 BYTECOUNTERR;
}
}
548 WRITE
/****************************************************************/
/* i MIF Write */
/* : MIFARE */
/* . buff: */
/* Block Adr: */
/* : FM1715 _NOTAGERR: */
/* FM1715 BYTECOUNTERR: */
/* FM1715 NOTAUTHERR: */
/* FM1715 EMPTY: */
/* FM1715 CRCERR: CRC */
/* FM1715 PARITYERR: */
/* FM1715 WRITEERR: */
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FM1715_OK: */

/****************************************************************/

uchar MIF Write(uchar idata *buff,uchar Block Adr)

{

uchar idata temp;
uchar idata *F_buff;

CRCPresetLSB = 0x63;

CWConductance = 0x3f;

F buff = buff + 0x10;

ChannelRedundancy = 0x07;

*F_buff = RF_CMD_WRITE;

*(F_buff + 1) = Block_Adr;

temp = Command_Send(2, F_buff, Transceive);
if (temp == FALSE)

{
return(FM1715_NOTAGERR);
}
temp = FIFO_Length;
it (temp == 0)
{
return(FM1715_BYTECOUNTERR);
}

Read _FIFO(F_buff);
temp = *F_buff;
switch (temp)
{
case 0x00 :
return(FM1715 _NOTAUTHERR); //
case 0x04:
return(FM1715_EMPTY);
case Ox0a:
break;
case 0x01:
return(FM1715_CRCERR);
case 0x05:
return(FM1715 PARITYERR);
default:
return(FM1715_WRITEERR);
}
temp = Command_Send(16, buff, Transceive);
if (temp == TRUE)
{
return(FM1715 0K);

}

else

{

temp = ErrorFlag;
if ((temp & 0x02)==0x02)
return(FM1715_PARITYERR);
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else if((temp & 0x04)==0x04)
return(FM1715_FRAMINGERR) ;
else if ((temp & 0x08)==0x08)
return(FM1715_CRCERR);
else
return(FM1715_WRITEERR);

-

9.49 INCREMENT

/****************************************************************/

/* : MIF_Increment */
/* : MIFARE */
/* . buff: */
/* Block Adr: */
/* : FM1715_NOTAGERR: */
/* FM1715 BYTECOUNTERR: */
/* FM1715 NOTAUTHERR: */
/* FM1715 EMPTY: */
/* FM1715 CRCERR: CRC */
/* FM1715 PARITYERR: */
/* FM1715_ INCRERR: */
/* FM1715 OK: */

/****************************************************************/

uchar MIF_Increment(uchar idata *buff,uchar Block Adr)
{

uchar temp;

uchar idata *F_buff;

CRCPresetLSB = 0x63;

CWConductance = 0x3f;

F buff = buff + 4;

*F_buff = RF_CMD_INC;

*(F_buff + 1) = Block Adr;
ChannelRedundancy = 0x07;

temp = Command_Send(2, F_buff, Transceive);
if (temp == FALSE)

{
return FM1715 NOTAGERR;
}
temp = FIFO_Length;
it (temp == 0)
{
return FM1715_BYTECOUNTERR;
}

Read_FIFO(F_buff);
temp = *F_buff;
switch(temp)
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{
case 0x00 :
//break;
return(FM1715_NOTAUTHERR); //
case 0x04:
return(FM1715_EMPTY);
case 0Ox0a:
break;
case 0x01:
return(FM1715_CRCERR);
case 0x05:
return(FM1715_PARITYERR);
default:
return(FM1715_INCRERR);

}

temp = Command_Send(4, buff, Transmit);
if (temp == FALSE)
{

return FM1715 INCRERR;

}
return FM1715 OK;

5.4.10 DECREMENT

/****************************************************************/

/* : MIF_Decrement */
/* : MIFARE */
/* . buff: */
/* Block Adr: */
/* : FM1715_NOTAGERR: */
/* FM1715 BYTECOUNTERR: */
/* FM1715 NOTAUTHERR: */
/* FM1715 EMPTY: */
/* FM1715 CRCERR: CRC */
/* FM1715 PARITYERR: */
/* FM1715 DECRERR: */
/* FM1715 OK: */

/****************************************************************/

uchar MIF_Decrement(uchar idata *buff,uchar Block Adr)
{

uchar temp;

uchar idata *F_buff;

CRCPresetLSB = 0x63;
CWConductance = 0x3f;
F buff = buff + 4;

*F_buff = RF_CMD_DEC;
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*(F_buff + 1) = Block_Adr;
ChannelRedundancy = 0x07;

temp = Command_Send(2, F_buff, Transceive);
if (temp == FALSE)

{
return FM1715 NOTAGERR;
}
temp = FIFO_Length;
if (temp == 0)
{
return FM1715_BYTECOUNTERR;
}

Read FIFO(F_buff);
temp = *F_buff;
switch (temp)
{
case 0x00 :
//break;
return(FM1715_NOTAUTHERR); //
case 0x04:
return(FM1715_EMPTY);
case Ox0a:
break;
case 0x01:
return(FM1715_CRCERR);
case 0x05:
return(FM1715_PARITYERR);
default:
return(FM1715_DECRERR);

}

temp = Command_Send(4, buff, Transmit);
if (temp == FALSE)
{

return(FM1715_DECRERR);

}
return FM1715 OK;

5.4.11 RESTORE

/****************************************************************/

/* : MIF_Restore */
/* : MIFARE , */
/* : Block Adr: */
/* : FM1715_NOTAGERR: */
/* FM1715 BYTECOUNTERR: */
/* FM1715 NOTAUTHERR: */
/* FM1715 EMPTY: */

40 47



&':M FieEBRBFRIABIRATE

SHANGHAI FM CO.,LTD

/* FM1715_CRCERR: CRC */
/* FM1715_PARITYERR: */
/* FM1715 RESTERR: s */
/* FM1715_OK: */

/****************************************************************/

uchar MIF Restore(uchar Block Adr)
{

uchar temp,i;

CRCPresetLSB = 0x63;

CWConductance = 0x3f;

ChannelRedundancy = 0x07;

*puffer = RF_CMD_RESTORE;

*(buffer + 1) = Block Adr;

temp = Command_Send(2, buffer, Transceive);
if (temp == FALSE)

{
return FM1715 NOTAGERR;
}
temp = FIFO_Length;
if (temp == 0)
{
return FM1715 BYTECOUNTERR;
}

Read FIFO(buffer);
temp = *buffer;
switch (temp)
{
case 0x00 :
//break;
return(FM1715_NOTAUTHERR); //
case 0x04:
return(FM1715_EMPTY);
case 0Ox0a:
break;
case 0x01:
return(FM1715_CRCERR);
case 0x05:
return(FM1715_PARITYERR);
default:
return(FM1715 RESTERR);

}

for (i =0; 1 <4; i++)
buffer[i] = 0x00;
temp = Command_Send(4, buffer, Transmit);
if (temp == FALSE)
{
return FM1715_ RESTERR;

}
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return FM1715 OK;

}

5.4.12 TRANSFER
/****************************************************************/
/* : MIF_Transfer */
/* : MIFARE */
/* : Block Adr: */
/* > FM1715_NOTAGERR: */
/* FM1715_BYTECOUNTERR: */
/* FM1715_NOTAUTHERR: */
/* FM1715_EMPTY: */
/* FM1715 CRCERR: CRC */
/* FM1715_PARITYERR: */
/* FM1715_TRANSERR: , */
/* FM1715_OK: */

/****************************************************************/

uchar MIF_Transfer(uchar Block_Adr)
{

uchar temp;

CRCPresetLSB = 0x63;

CWConductance = 0x3f;

ChannelRedundancy = 0x07;

buffer[0] = RF_CMD_TRANSFER;

buffer[1] = Block Adr;

temp = Command_Send(2, buffer, Transceive);
if (temp == FALSE)

{
return FM1715 NOTAGERR;
}
temp = FIFO_Length;
if (temp == 0)
{
return FM1715 BYTECOUNTERR;
}

Read FIFO(buffer);
temp = *buffer;
switch (temp)
{
case 0x00 :
//break;
return(FM1715 _NOTAUTHERR); //
case 0x04:
return(FM1715_EMPTY);
case 0Ox0a:
return(FM1715_0K);
case 0x01:
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return(FM1715_CRCERR);
case 0x05:

return(FM1715_PARITYERR);
default:

return(FM1715_TRANSERR);

-
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6.1

/****************************************************************/

/*
/*
/*
/-k
/*
/*

: HL Active

- Secnr:
Block Adr:

*/

MIFARE */
*/

*/

*/

buffer */

/****************************************************************/

uchar HL_Active(uchar Block_Adr,uchar Mode)

{

uchar temp;

Secnr = Block Adr/4;

MIF_Halt();

//Halt

temp = Request(RF_CMD _REQUEST STD); //Request
if(temp !'= FM1715 _0K)

{

return(FM1715_REQERR);

}

temp = AntiColl(); //AntiCol
if(temp = FM1715_0K)

{

return(FM1715_ANTICOLLERR);

}

temp = Select_Card(); //Select
if(temp = FM1715_0K)

{

return(FM1715_SELERR);

}

Load_keyE2 CPY((Secnr’%16), Mode); //LoadKey
temp = Authentication(UID, Secnr, Mode);//Authentication
if(temp = FM1715 0K)

{

return(FM1715_AUTHERR);

}

return FM1715 OK;
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6.2 INITVAL VALUE

/****************************************************************/

/* > MIF_Initival */
/* : MIFARE */
/* : buff: */
/* Block Adr: */
/* : FM1715_NOTAGERR: */
/* FM1715 BYTECOUNTERR: */
/* FM1715 NOTAUTHERR: */
/* FM1715 EMPTY: */
/* FM1715 CRCERR: CRC */
/* FM1715 PARITYERR: */
/* FM1715 WRITEERR: */
/* FM1715 OK: */

/****************************************************************/

uchar MIF_Initival(uchar idata *buff,uchar Block Adr)

{
uchar idata temp;
uchar i;
for (i =0; 1 < 4; i+)
{
*(buff + 4 + D)==C*(buff + 1));
}
for (i =0; 1 <4; i++)
{
*(buff + 8 + 1)=*(buff + 1);
}
*(buff + 12) = Block_Adr;
*(buff + 13) = ~Block_Adr;
*(buff + 14) = Block Adr;
*(buff + 15) = ~Block Adr;
temp = MIF_Write(buff, Block Adr);
return temp;
}
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/ /
/* : HL Read */
/* : */
/* : Secnr: */
/* Block Adr: */
/* : */
/* buffer */

/****************************************************************/

uchar HL_Read(uchar idata *buff,uchar Block_Adr,uchar Mode)
{

uchar temp;

temp = HL_Active(Block_Adr, Mode);
if(temp = FM1715 _0K)

{

return temp;
}
//Read

temp = MIF_READ(buff,Block_Adr);
if(temp != FM1715_0K)

{
return temp;

}

return FM1715 OK;
}
6.4
/****************************************************************/
/* : HL Write */
/* : */
/* o buff: */
/* Secnr: */
/* Block Adr: */
/* : */

/****************************************************************/

uchar HL_Write(uchar idata *buff,uchar Block_Adr,uchar Mode)
{

uchar temp;

temp = HL_Active(Block_Adr, Mode);
if(temp !'= FM1715_0K)
{

return temp;
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/Nirite
temp = MIF_Write(buff, Block Adr);
if(temp = FM1715_0K)
{
return FM1715 WRITEERR;

}
return FM1715 OK;
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