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Pin # Pin Name Description

Antenna Driver Pin When the RFID chip tries to read the transponder, a ~125 kHz square wave with a 50%

1 ADRVO  PO[7] duty cycle is output on this pin as well as at ADRV1, ADRV2 and ADRV3 pins to drive the antenna. These
pins should be connected together externally to drive the antenna with more current.
Output 0. If General purpose output is enabled, this pin will be logic high after a successful tag read for a

2 OUTPUTO PO[5] determined period. It can be used to trigger relay circuit or drive buzzer. This pin can also be controlled with
CMD_WRITE_OUTPUT_PINS command. It can source 20mA to target device. Available for customization
as a GPIO pin or for LCD control.

3 RSRVO  PO[3] Reserved 0. Should be connected externally to pin 4.

4 RSRVO  PO[1] Reserved 0. Should be connected externally to pin 3.

5 ADRV1  P2[7] Antenna Drive Pin. See Pin 1 description.
INPUTO. This pin can be used as input to read logic state of available signal. Available for customization

6 INPUTO  P2[5]
(Reference Read Input Command)

7 ADRV2  P2[3] Antenna Drive Pin See Pin 1 description.

8 UART_TX P2[1] UART Transmit, TX. This is UART TX (transmit) of the SM125-IC. CMOS Level 0 - 5V. Do not connect to

- Direct RS232. Default communication rate = 19200 bps. Baud Rate is available for customization.

9 NC SMP NC. (No Connection). This pin should be left unconnected

10 ADRV3  P1[7] Antenna Drive Pin See Pin 1 description.

1 WDATAO P1[5] \é\(l)l:gglnd DATAO. Wiegand 26-bit output DataO pin. Available for customization as a GPIO pin or for LCD

12 SLEEP P1[3] SLEEP .A Logic 1 pulse into this pin, will put SM125 to sleep. External reset is required to wake-up from
Sleep. Available for customization as a GPIO pin or for LCD control.

13 12C_SCL P1[1] 12C_SCL. Clock pin of I12C. Master clock should be connected to this pin with a 4.7K pull-up resistor.

— Available for customization as a GPIO pin, or for LCD control.
14 GND VSS Ground Connection. This pin should be connected to GND
15 12C_SDA P1[0] 12C_SDA. Data pin of 12C. Master Data pin should be connected to this pin with 4.7K pull-up resistor.
— Available for customization as a GPIO pin, or for LCD control.

12C Data Ready. This pin can be connected to Master 12C device. When a tag is read, this pin will be logic

16 DREADY P1[2] high to let the Master know there is a tag data ready. It is optional to use. Available for customization as a
GPIO pin, or for LCD control.

17 OUTPUT1 P1[4] OUTPUT1. This pin can be used as output and can source 20mA to target device. It can be controlled by
CMD_WRITE_OUPUT_PINS command. Available for customization as a GPIO pin or for LCD control.

18 WDATAL P1[6] \é\él:t?glnd DATAL. Wiegand 26-bit output Datal pin. Available for customization as a GPIO pin or for LCD

19 XRES External Reset. A Logic 1 pulse will reset the SM125. This pin is connected with internal pull down resistor.
UART Receive, RX. This is UART RX (receive) of the SM125-IC. CMOS Level 0 - 5V. Do not connect to

20 UART_RX P2[0] Direct RS232. Default communication rate = 19200 bps. Baud Rate is available for customization. If this pin
is not used, it should not be left floating. It should be pulled up to VCC by a resistor (i.e. 10K, 47K)

21 FREE P2[2] Free. This pin has no function in V3.0 firmware. Available for customization as a GPIO pin
(This pin is not connected to any pin on the SM125-M1 module)

22 FREE P2[4] Free. This pin has no function in V3.0 firmware. Available for customization as a GPIO pin
(This pin is not connected to any pin on the SM125-M1 module)

23 TAGE P2[6] Tag FOL_md. A LED connected to this pin will flash if a tag is in RF field. Available for customization as a
GPIO pin

24 SREAD  PO[0] Read Status. This pin indicates if RF field is On or Off. Available for customization

25 REF Reference Voltage This pin outputs a 2.6V reference voltage for the analog-front end.

26 FREE PO[4] Free. This pin has no function in V3.0 firmware. Available for customization as a GPIO pin
(This pin is not connected to any pin on the SM125-M1 module)

27 AIS PO[6] Analog Input Signal Connected to analog front end

28 vdd Supply Voltage 5V Input (or 3.3V with appropriate firmware)
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Pin # Pin Name Description

Antenna Driver Pin. Inductor/Antenna one end should be connected to this pin. This pin is connected

1 ADRV internally with ARVO0..3 pins of SM125-IC on module PCB. The other end of the inductor should be
connected to IND2. This pin drives antenna with ~125KHz square wave, 50% duty cycle.
Output 0. If General purpose output is enabled, this pin will be logic high after a successful tag read for a

2 OUTPUTO PO[5] determined period. It can be used to trigger relay circuit or drive buzzer. This pin can also be controlled with
CMD_WRITE_OUTPUT_PINS command. It can source 20mA to target device. Available for customization
as a GPIO pin or for LCD control.
RS232 TX. +12V. This pin is connected to MAX232/ST232 driver IC. TLOUT is pin 14 of Max232/ST232 IC.
This pin is used to connect RS232 device such as PC serial port. User can connect this pin to RX pin of

3 T10UT RS232 device. (For PC, pin2 of DB9 connector). DO NOT CONNECT TTL/CMOS 0-5V signals to this pin;
otherwise the peripheral microcontroller unit will get damaged! To connect TTL/ICMOS level device,
use UART_TX pin
RS232 RX. +12V. This pin is connected to MAX232/ST232 driver IC. R1IN is pin 13 of Max232/ST232 IC.
This pin is used to connect RS232 device such as PC serial port. User can connect this pin to TX pin of

4 R1IN RS232 device. (For PC, pin3 of DB9 connector). DO NOT CONNECT TTL/CMOS 0-5V signals to this pin;
otherwise SM125-IC will get damaged with £12V!  To connect TTL/CMOS level device, use UART_RX
pin.

5 INPUTO  P2[5] INPUTO. This pin can be used as input to read logic state of available signal. Available for customization
(Reference Read Input Command)
UART Transmit, TX. This is UART TX (transmit) of the SM125-IC. CMOS Level 0 - 5V. Do not connect to

6 UART_TX P2[1] Direct RS232 . Default communication rate = 19200 bps. Baud Rate is available for customization.To
connect RS232 device, use R1IN pin.

7 NC No Connection. Left this pin unconnected.

8 SLEEP P1[3] SLEEP .A Logic 1 pulse into this pin, will put SM125 to sleep. External reset is required to wake-up from
Sleep. Available for customization as a GPIO pin or for LCD control.

9 GND VsSS Ground. This pin is internally connected to pin9, 12 and 26 of the module on PCB. Any one of these pins
should be connected to ground.

10 12C_SCL P[] 12C_SCL. Clock pin of I12C. Master clock should be connected to this pin with a 4.7K pull-up resistor.

= Available for customization as a GPIO pin, or for LCD control.

1 WDATAO P1[5] \é\(l)l:t?glnd DATAO. Wiegand 26-bit output Data0 pin. Available for customization as a GPIO pin or for LCD

12 GND VSS Ground. This pin is internally connected to pin9, 12 and 26 of the module on PCB. Any one of these pins
should be connected to ground.

13 NC No Connection. Left this pin unconnected.
IND2. Second end of the inductor/antenna should be connected to this pin or pin15 of the module. Pin15

14 IND2 and Pin14 of the module are connected internally on the PCB. The other end of the antenna/inductor should
be connected to ADRV pin of the module.
IND2. Second end of the inductor/antenna should be connected to this pin or pin15 of the module. Pin15

15 IND2 and Pin14 of the module are connected internally on the PCB. The other end of the antenna/inductor should
be connected to ADRYV pin of the module.

16 vdd Supply Voltage 5V Input (or 3.3V with appropriate firmware). This pin is connected with pin28 of the module
internally on the PCB. Any one of these pin can be connected to 5V/3.3V

17 NC No Connection. Left this pin unconnected.

18 WDATAL P1[6] \é\(/)lr?tgzgrd DATA1L. Wiegand 26-bit output Datal pin. Available for customization as a GPIO pin or for LCD
12C Data Ready. This pin can be connected to Master 12C device. When a tag is read, this pin will be logic

19 DREADY P1[2] high to let the Master know there is a tag data ready. It is optional to use. Available for customization as a
GPIO pin, or for LCD control.

20 12C_SDA P1[0] 12C_SDA. Data pin of 12C. Master Data pin should be connected to this pin with 4.7K pull-up resistor.

- Available for customization as a GPIO pin, or for LCD control.

21 OUTPUT1 P14] OUTPUTL. This pin can be used as output and can source 20mA to target device. It can be controlled by
CMD_WRITE_OUPUT_PINS command. Available for customization as a GPIO pin or for LCD control.

22 XRES External Reset. A Logic 1 pulse will reset the SM125. This pin is connected with internal pull down resistor.
UART Receive, RX. This is UART RX (receive) of the SM125-IC. CMOS Level 0 - 5V. Do not connect to

23 UART_RX P2[0] Direct RS232. Default communication rate = 19200 bps. Baud Rate is available for customization. If this pin
is not used, it should not be left floating. It should be pulled up to VCC by a resistor (i.e. 10K, 47K)

2 TAGE P2[6] I;i%oF%L.]r?d A LED connected to this pin will flash if a tag is in RF field. Available for customization as a

25 SREAD  PO[0] Read Status. This pin indicates if RF field is On or Off. Available for customization

26 GND VsS Ground. This pin is internally connected to pin9, 12 and 26 of the module on PCB. Any one of these pins
should be connected to ground.

27 NC No Connection. Left this pin unconnected.

28 vdd Supply Voltage 5V Input (or 3.3V with appropriate firmware). This pin is connected with pin28 of the module
internally on the PCB. Any one of these pin can be connected to 5V/3.3V
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3.1.3 Response Structure upon Tag Read (From SM125 to Host)
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3.2.2 CMD_STOP_READ
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3.2.4 CMD_WRITE
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3.2.5 CMD_WRITE_WITH_PASS
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3.2.7 CMD_RESET
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3.2.9 CMD_WRITE_OUTPUT_PINS
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3.2.10 CMD_READ_INPUT_PIN
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3.3.112C PIN CONNECTIONS - IC and Module

SMIL25-IC | SMI25-ML | o Name Description
Pin # Pin # P
15 20 12C_SDA (I12C Data Pin) Make sure pull-up resistor is connected to this pin (i.e. 4.7K)
13 10 12C_SCL (I12C Clock Pin) Make sure pull-up resistor is connected to this pin (i.e. 4.7K)
(Data Ready Pin) This pin is optional to use. It will be logic 1 when tag data is
16 19 DREADY ready. Master can wait or interrupted when this pin goes high. Alternatively, if
(Optional) | this pin is not used, Master can read and check token (Ox6E) in the software
continuously if tag is read and data ready.
19 22 XRES (Reset Pin) This pin is optional to use to reset SM125
(Optional) pinis op :
14 9,12 or 26 GND Ground. Master and Slave should have the same ground.
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3.3.2 12C PIN CONNECTIONS — EVALUATION KITS
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3.3.3 THEORY OF OPERATION & TOKENS

2% ) + 2 3 + $
X + 23 + ()
K + 23#&$ ( + )
+ =( * $ ) +
) % (
Token Token .
Code NEtiE Description
This token indicates SM125 is busy and performing necessary action in
response to a command. This token can be captured; if read_token () is
0x88 Busy called immediately after a command is sent. User can read token, with a
small delay to skip getting busy token. Alternatively, user can keep reading
token until it is not 0x88.
OX6A Read is not If Read is not active, this token will be captured. After Power-On-Reset, if
Active Auto Read mode is disabled, this is the expected token.
OX6B Read is If Read is active, this token will be captured. After Power-On-Reset, if Auto
Active Read mode is enabled, this is the expected token.
0x6C (é:gcr:ksum This token is captured, if the send command frame has invalid checksum
Invalid ; ; ; ; ;
0x6D This token is captured if the command code is not valid
Command
This token is captured if a tag is read and is ready to be sent. Users can poll
OXBE Data for this token continuously to understand if a tag is read. Alternatively,
Ready DREADY P1[2] pin will goes high indicating that there is a tag read. User
need to read tag data otherwise SM125 will wait forever until tag data is read.
OXGE “OK” This token Indicates for some commands that the operation is successful
(i.e. CMD_WRITE_OUTPUT_PINS)
0x70 Input0 This token can be expected after CMD_READ_INPUT_PIN command,
LogicO indicating that InputO pin has LogicO State
Input0 This token can be expected after CMD_READ_INPUT_PIN command,
0x71 ) R - ;
Logicl indicating that InputO pin has Logicl State
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Command Command -
Code NEE Description
0x10 CMD_READ Starts a Read Operation
0x12 CMD_READ_STOP Stops Read Operation
0x51 CMD_RESET Resets SM125
Put SM125 into SLEEP. External reset is required to wake
0x60 CMD_SLEEP up the SM125
0x62 CMD_WRITE_OUTPUT_PINS | Changes state of Output0 and Outputl pins
0x63 CMD_READ_INPUT_PIN Reads state of InputO pin
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3.4.2 CMD_STOP_READ
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3.4.3 CMD_RESET
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3.4.4 CMD_SLEEP
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3.4.5 CMD_WRITE_OUTPUT_PINS
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3.4.6 CMD_READ_INPUT_PIN
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#define BYTE_TRACK 0x01
#define EM4100 0x02
#define EM4100_DECODED 0x03
#define BLK_1 0x01
#define BLK_2 0x02
#define BLK_3 0x03
#define BLK_4 0x04
#define BLK_5 0x05
#define BLK_6 0x06
#define BLK_7 0x07

BYTE myArray[8];
BYTE token;

void get_token(void);

void read_token(void);

void read_tag(BYTE mode,BYTE block_no);
void wait_until_tag_read(void);

void Request_Data(void);

void Stop_Read(void);

void Reset(void);

void Sleep(void);

void Write_Output_Pins(BYTE output_states);
void Read_Input_Pin(void);

void main()

unsigned int i;
I2CHW_1_EnableMstr();
12CHW_1_Enablelnt();
M8C_EnableGlint;

While(1)
{

get_token();
asm("nop");

read_tag(EM4100_DECODED,BLK_2);
get_token();
asm("nop"); //Token should be 0x6B, Slave is Read ing Tag

wait_until_tag_read();
asm("nop"); //Token should be Ox6E, Slave is Read y to transmit Tag data
Request_Data();

/IRead Tag Data
myArray[4]=0;
while(myArray[4]'='F")

/I'F'(Final) means at myAray[4], there wont be next data sequence.
/I'N'(Next) means there will be next 5 byte dat a sequence needs to be read
/IRead 5 byte.. First 4 byte is data the 5th by te is (Next byte indicator)
I2CHW_1_fReadBytes(0x41, myArray,5, 0);

while (/(I2CHW_1_bReadl2CStatus() & I2CHW_RD_CO MPLETE));
I2CHW_1_CIrRdStatus();

asm("nop");

/[Every loop you should see 4 byte in myArray[O. 3]

/ImyArray[4] will be 'N' or 'F'
}

asm("nop");

get_token();

asm("nop");

/IToken can be 0x6B(If Auto Read mode is enabled) o r
//I0x6A (Auto mode is disabled, slave not reading ta o))

}
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void get_token()

}

BYTE i;

//0x88 means, slave is busy. So put some mini dela
token=0x88;
while( token==0x88) //Read until Slave is not busy

{

read_token();
if (token==0x88)
//[Put some mini delay (This is REQUIRED!)

for (i=0;i<255;i++)
asm("nop");

void read_token()

}

12CHW_1_fReadBytes(0x41, myArray,1, 0);

while (/(I2CHW_1_bReadI2CStatus() & [2CHW_RD_COMPL
I2CHW_1_CIrRdStatus();

token=myArray[0];

void read_tag(BYTE mode,BYTE block_no)

}

myArray[0]=0x10; //Read Tag Command
myArray[1]=mode;

myArray[2]=block_no;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;
myArray[7]=myArray[0]+myArray[1]+myArray[2]+myArra

12CHW_1_bWriteBytes(0x41, myArray, 8, 0);
while ((I2CHW_1_bReadl2CStatus() & I2CHW_WR_COMPL
12CHW_1_CIrWrStatus();

void wait_until_tag_read()

{

unsigned int i;

token=0;

while (token!=0x6E)

{
read_token();
asm("nop"); /169

//IPut some delay, so we do not continuously distu
/I the Slave. A better option other than checking t
/l'is to detect P1[2] logic high.

for (i=0;i<50000;i++)

asm("nop");

ETE));

y[6]; //Checksum

ETE));

rb
oken continuously,
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void Request_Data()

{
//Send ‘R’(0x52) to Request Data
myArray[0]='R’;
12CHW_1_bWriteBytes(0x41, myArray, 1, 0);
while (/(I2CHW_1_bReadI2CStatus() & [2CHW_WR_COMPL
12CHW_1_CIrWrStatus();
}

void Stop_Read()
{

myArray[0]=0x12; //Stop Read Command
myArray[1]=0;

myArray[2]=0;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;

myArray[7]=0x12; //Checksum

12CHW_1_bWriteBytes(0x41, myArray, 8, 0);
while (/(I2CHW_1_bReadI2CStatus() & 2CHW_WR_COMPL
12CHW_1_CIrWrStatus();

}

void Reset()

myArray[0]=0x51; //Reset Command
myArray[1]=0;

myArray[2]=0;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;

myArray[7]=0x51; //Checksum

12CHW_1_bWriteBytes(0x41, myArray, 8, 0);
while ((I2CHW_1_bReadl2CStatus() & I2CHW_WR_COMPL
12CHW_1_CIrWrStatus();

void Sleep()
{

myArray[0]=0x60; //Sleep Command
myArray[1]=0;

myArray[2]=0;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;

myArray[7]=0x60; //Checksum

12CHW_1_bWriteBytes(0x41, myArray, 8, 0);
while (/(I2CHW_1_bReadI2CStatus() & 2CHW_WR_COMPL
12CHW_1_CIrWrStatus();

ETE));

ETE));

ETE));

ETE));
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void Write_Output_Pins(BYTE output_states)

{
/loutput_state = 0 Outputl->Logic 0 OutputO->Logic
/loutput_state = 1 Outputl->Logic 0 OutputO->Logic
/loutput_state = 2 Outputl->Logic 1 OutputO->Logic
/loutput_state = 3 Outputl->Logic 1 OutputO->Logic

R ORFrO

myArray[0]=0x62; //Write Output Pins

myArray[1]=output_states; //States of OutputO and Outputl
myArray[2]=0;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;

myArray[7]=myArray[0]+myArray[1]; //Checksum

12CHW_1_bWriteBytes(0x41, myArray, 8, 0);
while (/(I2CHW_1_bReadI2CStatus() & 2CHW_WR_COMPL ETE));
12CHW_1_CIrWrStatus();

void Read_Input_Pin(void)
{

myArray[0]=0x63; //Read Input pin
myArray[1]=0;

myArray[2]=0;

myArray[3]=0;

myArray[4]=0;

myArray[5]=0;

myArray[6]=0;

myArray[7]=0x63;

12CHW_1_ bWriteBytes(0x41, myArray, 8, 0);
while (/(I2CHW_1_bReadI2CStatus() & 2CHW_WR_COMPL ETE));
12CHW_1_CIrWrStatus();

/luse read_token() to get input pin state
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Symbol Description Min Typ Max Units Notes
Rpu Pull up Resistor 4 5.6 8 kw
Rep Pull Down Resistor 4 5.6 8 kW
Von High Output Level vdd - 1.0 - - \ IOH = 10 mA, Vdd = 4.75 t0 5.25 (8 10
switching, 4 per side)
Voo Low Output Level - - 0.75 \ IOH =25 mA, Vdd = 4.75t0 5.25 (8 IO
switching, 4 per side)
Vi Input Low Level - - 0.8 \ Vdd = 4.75t0 5.25
Viu Input High Level 2.1 - - \ Vdd = 4.75t0 5.25
Vy Input Hysterisis - 60 - mV
I Input Leakage (Absolute - 1 - nA Gross tested to 1 mA
Value)
Cin Capacitive Load on Pins as - 35 10 pF Package and pin dependent. Temp =
Input 25°C
Cour Capacitive Load on Pins as - 35 10 pF Package and pin dependent. Temp =
Output 25°C
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