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I. Communication Interface Specifications

The reader communicates with the master computer serially through the UART or USB interface, and completes the corresponding operations according to the command of the master computer. The data frame of the serial communication interface is a start bit, 8 data bits, a stop bit, no parity bit, and the default baud rate is 57600. During serial communication, the least significant bit of each byte is transmitted first.

II. Protocol Description

In the communication process, the master computer sends commands and parameters to the reader, and then the reader returns the command execution result status and data to the master computer. The reader receives a command and executes a command, and only after the reader executes a command, can it receive the next command. During the execution of a command by the reader, if a command is sent to the reader, the command will be lost. 
The sending process of the master computer is as follows: 

	Master computer
	Data transmission direction
	Reader

	Command data block
	→
	


Note: In the data string sent by the master computer, the sending time interval between every two adjacent bytes must be less than 15ms. In the process of sending the command data block of the master computer, if the interval between adjacent characters is greater than 15ms, the previously received data will be discarded as invalid data, and then it will be received again from the next byte. 
After the reader receives the correct query command, it will return a response to the reader within the scope of the query time (excluding the data transmission process, just the time the reader executes the command).

The sending process of the reader is as follows: 

	Reader
	Data transmission direction
	Master computer

	Response data block
	→
	


Note: When the reader sends response data, the sending time interval between adjacent bytes is less than 15ms

A complete communication process is: the master computer sends a command to the reader and waits for the reader to return a response; after the reader receives the command, it starts to execute the command and then returns a response; then the master computer receives the response from the reader. A communication ends.

II. Data Format

1. Master computer command data block

	Len
	Adr
	Cmd
	Data[]
	LSB-CRC16
	MSB-CRC16


Each part of the data is described as follows: 

	
	Length (bytes)
	Description

	Len
	1
	The length of the command data block, but it doesn't include the Len itself. That is, the length of the data block is equal to 4 plus the length of Data[]. The maximum value allowed for Len is 255 and the minimum value is 4.

	Adr
	1
	Reader address. Address range: 0x00~0xFE, 0xFF is the broadcast address, the reader only responds to the command with the same address as its own and the address is 0xFF. The address of the reader is 0x00 when it leaves the factory.

	Cmd
	1
	Command code.

	Data[]
	Not fixed
	Parameter field. In the actual command, it can be absent.

	LSB-CRC16
	1
	CRC16 low byte. CRC16 is the CRC16 value from Len to Data[]

	MSB-CRC16
	1
	CRC16 high byte. 


2.Reader response data block

	Len
	Adr
	reCmd
	Status
	Data[]
	LSB-CRC16
	MSB-CRC16


Each part of the data is described as follows: 

	
	Length (bytes)
	Description

	Len
	1
	The length of the response data block, but it doesn't include the Len itself. That is, the length of the data block is equal to 5 plus the length of Data[].

	Adr
	1
	Reader address.

	reCmd
	1
	Indicating which command the response data block is a reply to. If it is a reply to an unrecognized command, reCmd is 0x00.

	Status
	1
	Command execution result status value.

	Data[]
	Not fixed
	Data field, it can be absent.

	LSB-CRC16
	1
	CRC16 low byte. CRC16 is the CRC16 value from Len to Data[].

	MSB-CRC16
	1
	CRC16 high byte. 


C language algorithm of CRC16:

#define PRESET_VALUE 0xFFFF

#define POLYNOMIAL 0x8408

unsigned int uiCrc16Cal(unsigned char const * pucY, unsigned char ucX)

{

unsigned char ucI,ucJ;

unsigned short int uiCrcValue = PRESET_VALUE;

for(ucI = 0; ucI <  ucX; ucI + + )

{

uiCrcValue = uiCrcValue ^ *(pucY + ucI);

for(ucJ = 0; ucJ <  8; ucJ + + )

{

if(uiCrcValue & 0x0001)

{

uiCrcValue = (uiCrcValue >> 1) ^ POLYNOMIAL;

}

else

{

uiCrcValue = (uiCrcValue >> 1);

}

}

}

return uiCrcValue;

}

pucY is the entry of the character array for which CRC16 is to be calculated, and ucX is the number of characters in the character array.

When the master computer receives the data, it only needs to calculate the CRC16 of the received data according to the above algorithm, if the result is 0x0000, indicating that the data is correct.

IV. Summary of Operation Commands

1. EPC C1 G2 (ISO18000-6C) command

	S/N
	Command
	Function

	1
	0x01
	Query tag

	2
	0x02
	Read data

	3
	0x03
	Write data

	4
	0x04
	Write EPC number

	5
	0x05
	Destroy tag

	6
	0x06
	Set the read and write protection status of the memory area

	7
	0x07
	Block erase

	8
	0x08
	Set read protection settings according to EPC number

	9
	0x09
	EPC number read protection setting is not required

	10
	0x0A
	Unlock read protection

	11
	0x0B
	Test if the tag is set with read protection

	12
	0x0C
	EAS alarm settings

	13
	0x0D
	EAS alarm detection

	14
	0x0F
	Query singe tag

	15
	0x10
	Block write

	16
	0x11
	Read Monza4QT working parameters

	17
	0x12
	Set Monza4QT working parameters

	18
	0x15
	Specify the mask to expand the read data

	19
	0x16
	Specify the mask to extend the write data

	20
	0x18
	Query with cache

	21
	0x19
	Mixed query

	22
	0x1a
	Query with specified EPC number

	23
	0x1b
	QT query


2.18000-6B command

	S/N
	Command
	Function

	1
	0x50
	Query order (single tag). This command can only query one electronic tag at one time. Query without conditions.

	2
	0x51
	Condition query command (multiple tags). This command queries tags according to the given conditions and returns the UIDs of the electronic tags that meet the conditions. Multiple electronic tags can be inquired at the same time.

	3
	0x52
	Read data command. This command reads the data of the electronic tag, and can read up to 32 bytes at one time.

	4
	0x53
	Write data command. Write data to the electronic tag, up to 32 bytes can be written at one time.

	5
	0x54
	Detect lock command. Detect whether a storage unit has been locked.

	6
	0x55
	Lock command. Lock an electronic tag that has not been locked.


3. Command of customizing reader

	S/N
	Command
	Function

	1
	0x21
	Read reader information

	2
	0x22
	Set the operating frequency of the reader

	3
	0x24
	Set the read-write module address

	4
	0x25
	Set the read-write module query time

	5
	0x28
	Set the serial port baud rate

	6
	0x2f
	Adjust the power

	7
	0x33
	Acousto - optic control command

	8
	0x3f
	Configure the antenna

	9
	0x40
	Buzzer settings

	10
	0x46
	GPIO control command

	11
	0x47
	Read GPIO status

	12
	0x4c
	Get the unique serial number of the reader

	13
	0x3a
	Tag custom function settings

	14
	0x66
	Set the antenna detection

	15
	0x6a
	Set the communication interface

	16
	0x6e
	Antenna detection return loss setting/read command

	17
	0x70
	Set the cache EPC/TID length

	18
	0x71
	Get the cache EPC/TID length

	19
	0x72
	Get cache data

	20
	0x73
	Clear cache

	21
	0x74
	Query the number of cache tags

	22
	0x75
	Set the real-time query parameters

	23
	0x76
	Set the working mode

	24
	0x77
	Read the working mode parameters

	25
	0x78
	Read/set the real-time query heartbeat packet time

	26
	0x79
	Set the write power

	27
	0x7a
	Read the write power

	28
	0x7b
	Read/set the write retries

	29
	0x7d
	Set the user password of tag custom functions

	30
	0x7e
	Read the user password of tag custom functions

	31
	0x7f
	Reader profile setting/read command

	32
	0x85
	Synchronize EM4325 time stamp

	33
	0x86
	Get EM4325 temperature data

	34
	0x87
	Get SPI external data of EM4325

	35
	0x88
	Reset the EM4325 alarm

	36
	0x90
	DRM setting/read command

	37
	0x91
	Measure the return loss of the antenna port

	38
	0x92
	Measure the current working temperature of the reader


V. Status Value of Command Execution Result

	Response data block
	Meaning of Status
	Description

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC16
	
	

	5 + length of the Data[] part
	0xXX
	0xXX
	0x00
	……..
	LSB + MSB
	Operation successful
	The state value returned to the master computer when the command is executed successfully. Data[] contains the required information

	5 + length of the Data[] part
	0xXX
	0x01
	0x01
	……..
	LSB + MSB
	Return before the end of the query time
	When the master computer issues the query G2 tag command, when the reader queries the electronic tag, if the information is returned to the master computer within the set query time, this status value will be returned.

	5 + length of the Data[] part
	0xXX
	0x01
	0x02
	……..
	LSB + MSB
	Specified query time overflow
	When the master computer issues the query G2 tag command, when the query time overflows, the status value returned to the master computer when the reader has not completed the query operation

	5 + length of the Data[] part
	0xXX
	0x01
	0x03
	……..
	LSB + MSB
	There is more message after this message
	When the master computer issues the query G2 label command, if the number of tags read by the query command cannot be transmitted in one message, it will be sent in multiple times.

	5 + length of the Data[] part
	0xXX
	0x01
	0x04
	……..
	LSB + MSB
	Reader storage space is full
	When the master computer issues a command to query G2 tags, if there are too many electronic tags inquired, which exceeds the storage capacity of the reader, the reader will return the EPC number of the electronic tag read, and will also return this status value.

	5
	0xXX
	0xXX
	0x05
	None
	LSB + MSB
	Wrong access password
	The status value returned to the master computer when the reader performs an operation that requires a password and the password given in the command is an incorrect password

	5
	0xXX
	0x05
	0x09
	None
	LSB + MSB
	Destroy tag failed
	When destroying the G2 tag, if the destruction password is wrong, or the communication between the reader and the tag is poor, this status value will be returned.

	5
	0xXX
	0x05
	0x0A
	None
	LSB + MSB
	Destruction password cannot be all 0
	When destroying a tag, the tag with the destruction password of 0 cannot be destroyed

	5
	0xXX
	0xXX
	0x0B
	None
	LSB + MSB
	The electronic tag does not support this command
	Some optional commands in the G2 protocol, as well as some manufacturer-specific commands, may not be supported by some tags, and this status value is returned at this time.

	5
	0xXX
	0xXX
	0x0C
	None
	LSB + MSB
	The access password for this command cannot be all 0s
	When setting read protection for NXP UCODE EPC G2X tag and setting EAS alarm, the access password cannot be all 0, if it is all 0, this state value will be returned

	5
	0xXX
	0x0A
	0x0D
	None
	LSB + MSB
	The electronic tag has been set with read protection and cannot be set again
	For NXP UCODE EPC G2X tags that have been set with read protection, they cannot be set again before the read protection is released. In this case, this status value is returned

	5
	0xXX
	0x0A
	0x0E
	None
	LSB + MSB
	The electronic tag is not set with read protection and does not need to be unlocked
	Unlock the NXP UCODE EPC G2X tag. If the tag is not locked, this status value will be returned. Send this command to the tag that does not support the read protection setting command, and this status value will also be returned.

	5
	0xXX
	0x53
	0x10
	None
	LSB + MSB
	A byte space is locked, write failed
	When writing data to the 6B tag, this status value is returned when the data writing fails because the byte space is locked.

	5
	0xXX
	0x55
	0x11
	None
	LSB + MSB
	Unable to be locked
	When the 6B tag cannot be locked, this status value is returned

	5
	0xXX
	0x55
	0x12
	None
	LSB + MSB
	Already locked, it cannot be locked again
	This state value is returned when the locked 6B tag is locked again

	5
	0xXX
	0xXX
	0x13
	None
	LSB + MSB
	Parameter saving failed, but the set value is valid until the reader is powered off
	For some parameters that need to be saved, if the save fails, this state will be returned

	5
	0xXX
	0xXX
	0x14
	None
	LSB + MSB
	Cannot be adjusted
	When adjusting the power, in some cases, if there is an error that the power cannot be adjusted, this state value will be returned

	5 + the length of Data[]
	0xXX
	0x51
	0x15
	……..
	LSB + MSB
	Return before the end of the query time
	When the master computer issues the query 6B tag command, when the reader queries the electronic tag , if the information is returned to the master computer within the set query time, this status value will be returned.

	5 + the length of Data[]
	0xXX
	0x51
	0x16
	……..
	LSB + MSB
	Specified query time overflow
	When the master computer sends out the query 6B tag command, when the query time overflows, the status value returned to the master computer when the reader has not completed the query operation

	5 + the length of Data[]
	0xXX
	0x51
	0x17
	……..
	LSB + MSB
	There is more message after this message
	When the master computer issues the query 6B tag command, if the number of tags read by the query command cannot be transmitted in one message, it will be sent in multiple times.

	5 + the length of Data[]
	0xXX
	0x51
	0x18
	……..
	LSB + MSB
	Reader storage space is full
	When the master computer issues a 6B tag query command, if there are too many electronic tags inquired, which exceeds the storage capacity of the reader, the reader will return the UID number of the electronic tag read, and will also return this status value.

	5
	0xXX
	0xXX
	0x19
	None
	LSB + MSB
	The electronic tag does not support this command or the access password shall not be 0
	When setting the EAS alarm of the electronic tag, if the communication is normal, if the tag cannot be set, it may be that the electronic tag does not support the command, or the access password of the electronic tag shall not be 0

	5
	0xXX
	0xXX
	0x1a
	None
	LSB + MSB
	Tag custom function execution error
	The status value returned to the master computer when some commands fail to execute after the specific tag function is activated

	5 + length of the Data[] part
	0xXX
	0x01
	0x26
	……
	LSB + MSB
	This message is a data statistics packet
	When the master computer issues the query G2 tag command, after the reader finishes querying the tag, if the reader sends statistical data, it will return this status value.

	5 + length of the Data[] part
	0xXX
	0xee
	0x28
	……
	LSB + MSB
	This message is a heartbeat packet
	In the automatic real-time query mode, if no qualified tag is read within the heartbeat packet interval, upload the heartbeat packet data

	5
	0xXX
	0xXX
	0xF8
	None
	LSB + MSB
	Detect antenna error
	Before the reader operates the electronic tag, it detects that the antenna is connected incorrectly.

	5
	0xXX
	0xXX
	0xF9
	None
	LSB + MSB
	Command execution error
	Command execution error

	5
	0xXX
	0xXX
	0xFA
	None
	LSB + MSB
	There is an electronic tag, but the communication is poor, and the operation fails
	The information returned to the master computer when it is detected that there is an operable electronic tag within the effective range, but the communication quality between the reader and the electronic tag is poor, and the entire communication process cannot be completed.

	5
	0xXX
	0xXX
	0xFB
	None
	LSB + MSB
	Electronic tag is unavailable for operation
	When the reader operates on the electronic tag, the status value returned to the master computer when there is no operable electronic tag within the effective range

	6
	0xXX
	0xXX
	0xFC
	Err_code
	LSB + MSB
	Electronic tag returns the error code
	When the electronic tag returns an error code, the error code is returned to the master computer by Err_code

	5
	0xXX
	0xXX
	0xFD
	None
	LSB + MSB
	Command length error
	When the actual length of the command input by the master computer is different from the length it should have, it returns to this state

	5
	0xXX
	0x00
	0xFE
	None
	LSB + MSB
	Illegal command
	When the command input by the master computer is an unrecognizable command, such as a non-existent command, or a command with CRC error

	5
	0xXX
	0xXX
	0xFF
	None
	LSB + MSB
	Parameter error
	When the parameters in the command sent by the master computer do not meet the requirements, this state will be returned


VI. Electronic Tag Returns Error Code

EPC C1G2 (ISO18000-6C) electronic tag error code:

	Error code support
	Error Code
	Error code name
	Description of error

	Specific error code
	0x00
	Other errors
	Catch all errors not covered by other codes

	
	0x03
	Memory overrun or unsupported PC value
	A PC value that does not exist in the storage location or is not supported by the tag

	
	0x04
	Memory is locked
	Storage location locked or permanently locked and not writable

	
	0x0B
	Insufficient power
	Insufficient tag power to perform memory write operations

	Non-specific error code
	0x0F
	Non-specific error
	Tag does not support specific error code


VII. Tag Memory Area and Matters Needing Attention

A. EPC C1G2 tag (referred to as G2 tag)

G2 tag is divided into 4 areas: reserved area (also known as password area), EPC area, TID area and User area.

Reserved area: 4 words in the reserved area. The first two words are the destruction password, and the last two words are the access password. Readable and writable, the read and write protection features of the two password areas in the reserved area can be set separately.

EPC area: The tag EPC number is stored in this area, where the 0th word is the CRC16 of the PC value and the tag EPC number. The first word is the PC value, which indicates the length of the tag's EPC number, and the second word is the tag's EPC number data. Readable and writable.

TIC area: The data stored in this area is the ID number set by the tag manufacturer. Readable but not writable.

User area: The user data area. Readable and writable.

Many places in the G2 command require the data length to be given. Here, pay attention to the difference between words and bytes.1 word is equal to 2 bytes.
Some commands require an access password. If there is no password set, the password area is filled with 0 and cannot be empty.

B. 18000-6B tag

The 6B tag has only one storage space, and the lowest 8 bytes are the UID of the tag, and cannot be rewritten. The following bytes are rewritable and can also be locked, but once locked, they cannot be rewritten or unlocked.

VIII. Detailed Description of Operation Commands

8.1 Command overview

There are two types of operation commands, one is protocol-related commands; the other is reader-related commands.

If the command input by the master computer is an unrecognized command, such as a non-existent command or a command with an incorrect CRC, the return value is as follows: 

	Len
	Adr
	reCmd
	Status
	CRC-16

	0x05
	0xXX
	0x00
	0xFE
	LSB
	MSB


If the length of the command is incorrect, the returned information is as follows: 

	Len
	Adr
	reCmd
	Status
	CRC-16

	0x05
	0xXX
	0xXX
	0xFD
	LSB
	MSB


There are two commands the reader will not respond to:

1. If the address of the input command is wrong (the address is not 0xFF, nor the address of the reader), the reader will not respond. 
2. If the input command is incomplete, that is, the command length indicated by the Len field of the command is greater than the actual command length, the reader will not make any response. 
8.2 EPC C1G2 commands

8.2.1 Query tag

The function of the query command is to check whether there is an electronic tag that conforms to the protocol within the valid range. Before the user wants to perform other operations on the new tag with unknown EPC, please first get the EPC number of the tag through the query command.

Before running the query command, the user can set the maximum running time (query time) of the command as required. The reader must give a result to the master computer within the range specified by the query time. If the reader has not finished querying all tags within the valid range, and the query time has expired, the reader will no longer query other tags, but directly returns the tag that has been queried to the master computer, and prompts the master computer that there are still tags that have not been read. Then wait for the next command.

The default value of the query time is 2s, and the user can modify it by running the custom command of the reader to set the query time command. The allowable range is: 3*100ms~255*100ms (the actual response time may be 0~75ms larger than the set value).

If the query time is set too short, the electronic tag may not be queried within the specified time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x01
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	QValue
	Session
	MaskMem
	MaskAdr
	MaskLen
	MaskData
	AdrTID
	LenTID

	0xXX
	0xXX
	0xXX
	2Bytes
	0xXX
	Lengthened
	0xXX
	0xXX


	Data[]

	Target
	Ant
	scantime

	0xXX
	0xXX
	0xXX


Parameter parsing:

QValue: 1 byte. 
bit7: Statistics data packet flag.

0 – After the query is over, do not send the query process statistics data packet will not be sent;

1 – After the query is over, send the query process statistics data packet will not be sent;

bit6: Strategy selection flag.

0 – General strategy;

1 - Special strategy.

bit5: FastID flag.

0 – Disable the FastID feature of Impinj;

1 - Enable the FastID feature of Impinj.

bit4~bit0: The initial Q value used when querying EPC tag, the Q value should be set so that the number of tags in the field is approximately equal to 2Q. The Q value ranges 0～15. If other values appear in the command, the parameter error information will be returned.

Session: 1 byte, Session value used when querying the EPC tag.

0x00: Session uses S0;

0x01: Session uses S1;

0x02: Session uses S2;

0x03: Session uses S3.

0xff: The reader automatically configures the Session (only valid for EPC query).

Other values are reserved. If other values are present in the command, the parameter error information is returned. 
MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

AdrTID: Query the starting word address of TID area. When this parameter and LenTID are present in the command, it means that the query is the TID instead of the EPC number.

LenTID: Query the number of data words in TID area. LenTID ranges 0~15. If it is other parameters, it will return parameter error information. If there is this parameter and AdrTID in the command, it means that the query is TID instead of EPC number.

Target (optional parameter): 1 byte, the Target value used when querying the EPC tag.

0x00: Use A for the Target value.

0x01: Use B for the Target value.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Ant (optional parameter): 1 byte, the antenna number to be queried this time.

0x80 – Antenna 1;

0x81 – Antenna 2;

0x82 – Antenna 3;

0x83 - Antenna 4.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

ScanTime (optional parameter): 1 byte. The query time of this command. The reader will set the maximum response time of the query command to SanTime*100ms.

Notes:

① When MaskMem, MaskAdr, MaskLen, and MaskData are empty, it means no mask condition.

② Target, Ant, and ScanTime are optional parameters, and these three parameters must be included or not included in the command at the same time. When the command does not contain these three parameters, the device uses the preset Target, Ant, ScanTime parameters to query the tag; when the command contains these three parameters, the device uses the three specified parameter values to query the tag.

③FastID function is only valid for Impinj chips that support FastID.

(1) When the response Status is 0x26, the response is as follows: 

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	ReadRate
	TotalCount
	

	0xXX
	0xXX
	0x01
	0x26
	0xXX
	2Bytes
	4Bytes
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table: 
	Status
	Description

	0x26
	After the query is completed, the statistical data of the query process is returned.


Parameter parsing:

Ant: Indicate which antennas have queried the tag. Such as 0x04, the binary is 0000 0100, which means that the antenna 3 has queried the tag; such as 0x08, the binary is 0000 1000, which means that the antenna 4 has queried the tag.

ReadRate: The label recognition speed of the command executed this time (the times/seconds the tag successfully read). Regardless of whether the same tag is read multiple times.

TotalCount: The total number of tags read in this command execution, regardless of whether the same tag is read multiple times.

(2) When the response Status is a status other than 0x26, the response is as follows: 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	Num
	EPC ID
	

	0xXX
	0xXX
	0x01
	0xXX
	0xXX
	0xXX
	EPC-1, EPC-2, EPC-3…
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x01
	After executing the command, the queried electronic tag data is returned at the same time.

	0x02
	When the query time ends, the command execution is forced to exit, and the queried tag data is returned at the same time.

	0x03
	If the number of tags read cannot be delivered in one message, it will be sent multiple times. If Status is 0x03, it means that there is still data after this data ends.

	0x04
	There are also electronic tags that have not been read, too many electronic tags, and the memory area of the reader is full. This status value is returned, and the queried electronic tag data is returned.

	0xF8
	Antenna connection detection error, the current antenna connection may have been disconnected.


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of EPC/TID of the electronic tag included in this response.

EPC ID: EPC/TID data of the read electronic tag, EPC-1 is the EPC/TID length of the first tag + EPC number or TID data of the first tag + RSSI value of the first tag, and so on. Each electronic tag EPC number or TID data high word (the data in EPC C1 G2 is in word unit) is in front, and the high byte of each word is in front. The EPC/TID length is expressed in one byte. The length of RSSI value is expressed in one byte. 
If the FastID function is enabled, the content of each EPC ID is the EPC + TID length of the tag (1 byte) + the EPC number of the tag + 12 bytes of TID data + the RSSI value of the tag, where the highest bit of the EPC + TID length represents the data Whether it contains TID. Note that the FastID function is only valid for Impinj chips that support FastID. 
EPC ID is specified as follows: 

	EPC ID

	EPC-1
	EPC-2
	…

	Data length
	Data
	RSSI
	Data length
	Data
	RSSI
	

	1 byte
	N byte
	1 byte
	1 byte
	N byte
	1 byte
	

	Bit7:

0 – Data is EPC or TID.

1 – Data is EPC + TID (FastID is enabled).

Bit6~0: Data length N.
	
	
	
	


8.2.2 Read data

This command is used to read the data in reserved area, EPC memory area, TID memory area or user memory area of the tag. Start reading from the specified address, in word units.
Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x02
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Mem
	WordPtr
	Num
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	0xXX
	0xXX
	0xXX
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte. Select the memory area to be read.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

WordPtr: 1 byte. Specify the starting address of the word to be read.0x00 means reading from the first word (the first 16-bit memory area), 0x01 means reading from the second word, and so on.

Num: 1 byte. The number of words to be read. It shall not be set to 0x00, otherwise it will return parameter error information. Num shall not exceed 120, that is, a maximum of 120 words can be read. If Num is set to 0 or exceeds 120, a parameter error information will be returned.

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. Only when the reserved area is read, and the corresponding memory area is set to lock with password, and the access password of the tag is non-zero, the correct access password is required. In other cases, the Pwd is zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0x02
	0x00
	Word1, Word2,…
	LSB
	MSB


Parameter parsing:

Word1, Word2...: In words. Each word is 2 bytes, high byte first.Word1 is the word read from the starting address, Word2 is the word read at the word address after the starting address, and so on.
8.2.3 Write data

This command is used to write several words to the reserved area, TID memory area or user memory area at one time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x03
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	Wnum
	ENum
	EPC
	Mem
	WordPtr
	wdt

	0xXX
	0xXX
	Lengthened
	0xXX
	0xXX
	Lengthened

	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData
	

	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened
	


Parameter parsing:

WNum: The number of words to be written, one word is 2 bytes. The number of words here must be equal to the actual number of data to be written. WNum must be greater than 0, with a maximum of 32. If the WNum given by the master computer is 0 or WNum is not equal to the actual number of words, the parameter error information will be returned.

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number, which is in word. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte, select the memory area to be writeen.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

WordPtr: 1 byte, specify the starting address of the data to be written.

Wdt: The word to be written, the number of words must be the same as that specified by WNum. This is the data to be written to the memory area. The high byte of each word first. The preceding words in Data[] are written in the low address of the tag, and the following words are written in the high address of the tag. For example, if WordPtr is equal to 0x02, the first word in Data[] (from the left) is written in the address 0x02 of the memory area specified by Mem, the second word is written in 0x03, and so on.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. When writing, the correct access password should be given. When the corresponding memory area is not set as a password lock, Pwd can be zero.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x03
	0x00
	——
	LSB
	MSB


8.2.4 Write EPC number

This command is used to write the EPC number to the electronic tag. When writing, there can only be one electronic tag within the effective range of the antenna.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	ENum
	Pwd
	WEPC
	

	0xXX
	0xXX
	0x04
	0xXX
	4Byte
	Lengthened
	LSB
	MSB


Parameter parsing:

ENum: 1 byte. The length of the EPC to write, in words. It can be 0 and shall not exceed 31, otherwise, the parameter error information will be returned.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. In this command, the access password is only required when the EPC area is set to lock with password and the access password of tag is non-zero. In other cases, the Pwd is zero or the correct access code.

WEPC: The EPC number to be written, the length must be the same as that specified by ENum. WEPC has a minimum of 1 word and a maximum of 31 words, otherwise, the parameter error information will be returned.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x04
	0x00
	——
	LSB
	MSB


8.2.5 Destroy tag

This command is used to destroy the tag. Once the tag is destroyed, the commands of the memory will never be processed again.
Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x05
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Killpwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined according to the given EPC number. The EPC number is in word units and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Killpwd: 4-byte destruction password. The highest bit of the 32-bit destruction password is the highest bit of the first byte of Killpwd (from left to right), the lowest bit of the destruction password is the lowest bit of the fourth byte of Killpwd, and the first two bytes of Killpwd are the high character in the destruction password. To destroy a tag, the destruction password must be non-zero, because a tag with a password of 0 cannot be destroyed. If the destruction password in the command is 0, the response of incorrect parameter will be returned.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x05
	0x00
	——
	LSB
	MSB


8.2.6 Set the read and write protection status of the memory area

This command is used to set the reserved area as unprotected readable and writable, always readable and writable, readable and writable with password, never readable and unwritable; EPC memory area and user memory area can be set as unprotected respectively writable, always writable, writable with password, never writable; TID memory area is read-only and never writable. EPC memory, TID memory and user memory areas are always readable.

Once the reserved area of a tag is set to be always readable and writable or never readable and writable, its read and write protection settings cannot be changed in the future. If the EPC memory area, TID memory area or user memory area of the tag is set to be always writable or never writable, its read and write protection settings cannot be changed in the future. If a command is forcibly issued to change the above states, the electronic tag will return an error code.

When a certain memory area is set to be readable and writable with password, writable with password, or the lock state with password is set to other non-password lock state, the access password must be given. Therefore, before this operation, it is necessary to ensure that the electronic tag has been set with access password.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x06
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	select
	setprotect
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	0xXX
	0xXX
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter description:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number. The EPC number is in words and must be an integer number of length. High word first, high byte of each word first. The full EPC number is required here.

Select: 1 byte. Defined as follows: 

When Select is 0x00, control the read and write protection settings of the Kill password.

When Select is 0x01, control the access password read and write protection settings.

When Select is 0x02, control the read and write protection settings of the EPC memory area.

When Select is 0x03, control the read and write protection settings of the TID memory area.

When Select is 0x04, control the read and write protection settings of the user memory area.

Other values are reserved. If the reader receives other values, it will return the parameter error information and not execute the command.

SetProtect: The value of SetProtect is determined by the value of Select.

When Select is 0x00 or 0x01, that is, when the Kill password area or access password area is set, the meaning of the value of SetProtect is as follows: 

0x00: Set as readable and writable without protection

0x01: Set as always readable and writable

0x02: Set as readable and writable with password

0x03: Set as never readable and writable

When Select is 0x02, 0x03, 0x04, that is, when setting the EPC area, TID area and user area, the meaning of the value of SetProtect is as follows: 

0x00: Set as writable without protection

0x01: Set as always writable

0x02: Set as writable with password

0x03: Set as never writable

When other values of Select and SetProtect appear, the parameter error information will be returned and the command will not be executed.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The correct access code must be given.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x06
	0x00
	——
	LSB
	MSB


8.2.7 Block erase

This command is used to erase several words of the reserved area of tag, EPC memory area, TID memory area or user memory area.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x07
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Mem
	WordPtr
	Num
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	0xXX
	0xXX
	0xXX
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.
EPC: The EPC number of the tag to which data is to be written. The length is determined according to the given EPC number. The EPC number is in word units and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte, select the memory area to be read.0x00: reserved area; 0x01: EPC area; 0x02: TID memory area; 0x03: user memory area. Other values are reserved. If other values appear in the command, the parameter error information will be returned.

WordPtr: 1 byte, specify the starting address of the word to be erased.0x00 means erasing from the first word (the first 16-bit bank), 0x01 means erasing from the second word, and so on. When erasing the EPC area, WordPtr must be greater than or equal to 0x01, if it is less than 0x01, the parameter error information will be returned.

Num: 1 byte, specify the number of words to be erased. Start erasing from the address specified by WordPtr, and erase the number of words specified by Num. If Num is 0x00, the parameter error information will be returned.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The correct access password must be used only when the erase operation is performed and the corresponding memory area is set to locking with password.Otherwise, the Pwd is zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x07
	0x00
	——
	LSB
	MSB


8.2. 8 Read protection setting (set according to EPC number)

This command sets the read protection for the tag according to the EPC number of the electronic tag, so that the electronic tag cannot be read and written by any command, and the EPC number of the electronic tag cannot be obtained by querying the tag. Only valid for NXP UCODE EPC G2X tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x08
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number. The EPC number is in words and must be an integer number of length. High word first, high byte of each word first. The full EPC number is required here.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The access password of the electronic tag to be set read protection must not be 0. The electronic tag whose access password is 0 cannot be set to read protection. The correct access password must be given in the command.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x08
	0x00
	——
	LSB
	MSB


8.2.9 Read protection setting (no EPC number required)

This command is used to set read protection for electronic tags within the valid range. The difference between this command and the previous command is that when there are multiple tags in the valid range, it is impossible to know which electronic tag is operated by this command. If the user wants to operate on multiple tags at the same time, the access passwords of the tags should preferably be the same. Only valid for NXP UCODE EPC G2X tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Pwd
	

	0x08
	0xXX
	0x09
	4Byte
	LSB
	MSB


Parameter parsing:

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The access password of the electronic tag to be set read protection must not be 0. The electronic tag whose access password is 0 cannot be set to read protection. The correct access password must be given in the command.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x09
	0x00
	——
	LSB
	MSB


8.2.10 Unlock read protection

This command is used to unlock the tags with read protection. When this command is used, only one electronic tag to be unlocked can be placed within the effective range of the antenna. Only valid for NXP UCODE EPC G2X tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Pwd
	

	0x08
	0xXX
	0x0A
	4Byte
	LSB
	MSB


Parameter parsing:

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The correct access password must be given in the command.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x0A
	0x00
	——
	LSB
	MSB


Description: For tags that do not support read protection settings, it is considered not to be locked.

8.2.11 Test whether the tag is set with read protection

This command is unable to test whether the tag supports the read protection lock command, only whether the tag is locked by read protection. For electronic tags that do not support read protection locking, it is agreed that they are not locked.

This command can only operate on a single electronic tag to ensure that only one electronic tag exists within the effective range of the antenna. Only valid for NXP's UCODE EPC G2X tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x0B
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x06
	0xXX
	0x0B
	0x00
	readpro
	LSB
	MSB


Parameter parsing:

	readpro
	Description

	0x00
	The electronic tag is not set with read protection.

	0x01
	Electronic tags are set with read protection.


Description: For tag that does not support read protection settings, it is considered that it is not set with read protection.

8.2.12 EAS alarm setting

Set or reset the EAS status bit of the electronic tag. Only valid for NXP UCODE EPC G2 tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x0C
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Pwd
	EAS
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	4Byte
	0xXX
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number. The EPC number is in words and must be an integer number of length. High word first, high byte of each word first. The full EPC number is required here.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The access password of the tag to be set must not be 0, and the electronic tag whose access password is 0 is unable to be set with EAS alarm. Pwd must be the correct access password.

EAS: 1 byte. When Bit0 is 0, it means that the EAS alarm is set to be disabled; when it is 1, it means that the EAS alarm is set to be enabled. Bit1 - Bit7 are reserved, the default is 0.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0x0C
	0x00
	——
	LSB
	MSB


8.2.13 EAS alarm detection

This command is used to detect the EAS alarm of the electronic tag. Only valid for NXP UCODE EPC G2 tags.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x0D
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x0D
	0x00
	——
	LSB
	MSB


When there is no EAS alarm, the message "No electronic tag is available" will be returned.

8.2.14 Query single tag

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x0F
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	Num
	EPC ID
	

	0xXX
	0xXX
	0x0F
	0x01
	0xXX
	0x01
	EPC-1
	LSB
	MSB


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of EPCs of the electronic tags contained in this response.

EPC ID: EPC data of the read electronic tag, EPC-1 is the EPC length of the first tag + the EPC number of the first tag + the RSSI value of the first tag. The high word of the EPC number of electronic label (the data in EPC C1 G2 is in words) is in front, and the high byte of each word is in front. EPC length is expressed in one byte. The length of RSSI value is expressed in one byte. 
8.2.15 Block writing command

This command is used to write multiple words into the reserved area, EPC area, TID area or user area of the tag at one time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x10
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	Wnum
	ENum
	EPC
	Mem
	WordPtr
	wdt

	0xXX
	0xXX
	Lengthened
	0xXX
	0xXX
	Lengthened

	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData
	

	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened
	


Parameter parsing:

WNum: The number of words to be written, one word is 2 bytes. The number of words here must be equal to the actual number of data to be written. WNum must be greater than 0. If WNum given by the master computer is 0 or WNum is not equal to the actual number of words, the parameter error information will be returned.

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number. The EPC number is in words and must be an integer number of length. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte, select the memory area to be writeen.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

WordPtr: 1 byte, specify the starting address of the data to be written.

Wdt: The word to be written, the number of words must be the same as that specified by WNum. This is the data to be written to the memory area. The high byte of each word first. The preceding words in Data[] are written in the low address of the tag, and the following words are written in the high address of the tag. For example, if WordPtr is equal to 0x02, the first word in Data[] (from the left) is written in the address 0x02 of the memory area specified by Mem, the second word is written in 0x03, and so on.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. When writing, the correct access password should be given. When the corresponding memory area is not set as a password lock, Pwd can be zero.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x10
	0x00
	——
	LSB
	MSB


8.2.16 Read Monza4QT working parameters

This command is used to read the working parameters currently set for the tag. Only valid for Impinj's Monza 4QT tag.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x11
	——
	LSB
	MSB


Data parameters are as follows: 

	ENum
	EPC
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The correct access password must be given in the command.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x07
	0xXX
	0x11
	0x00
	NC
	QTcontrol
	LSB
	MSB

	
	
	
	
	0x00
	1 byte
	
	


Parameter parsing:

QTcontrol: Working parameters of the tag.

Bit0: The mirror page currently used by the tag. When Bit0 = 0, it means private; when Bit0 = 1, it means public.

Bit1: Whether the tag enables distance protection. When Bit1 = 0, it means disabled; when Bit1 = 1, it means enabled.

Other values are reserved.

8.2.17 Set the working parameters of Monza4QT

This command is used to configure the working parameters of the tag. Only valid for Impinj's Monza 4QT tag.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x12
	——
	LSB
	MSB


Data parameters are as follows: 

	ENum
	EPC
	QTcontrol1
	QTcontrol0
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	0x00
	0xXX
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

QTcontrol1: Reserved byte, take a fixed value of 0x00.

QTcontrol0: Working parameters of the tag.

Bit0: The mirror page currently used by the tag. When Bit0 = 0, it means private; when Bit0 = 1, it means public.

Bit1: Whether the tag enables distance protection. When Bit1 = 0, it means disabled; when Bit1 = 1, it means enabled.

Other values are reserved.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. The correct access password must be given in the command.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x12
	0x00
	——
	LSB
	MSB


8.2.18 Specify the mask extended read data

This command is used to read the data in reserved area, EPC memory area, TID memory area or user memory area of the tag. Start reading from the specified address, in words.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x15
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Mem
	WordPtr
	Num
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	0xXX
	2Bytes
	0xXX
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte. Select the memory area to be read.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

WordPtr: 2 bytes, high byte first. Specify the starting address of the word to be read.0x0000 means reading from the first word (the first 16-bit memory area), 0x0001 means reading from the second word, and so on.

Num: 1 byte. The number of words to be read. It shall not be set to 0x00, otherwise it will return parameter error information.Num shall not exceed 120, that is, a maximum of 120 words can be read. If Num is set to 0 or exceeds 120, a parameter error information will be returned.

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. Only when the reserved area is read, and the corresponding memory area is set to lock with password, and the access password of the tag is non-zero, the correct access password is required. In other cases, the Pwd is zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0x15
	0x00
	Word1, Word2,…
	LSB
	MSB


Parameter parsing:

Word1, Word2...: In words. Each word is 2 bytes, high byte first.Word1 is the word read from the starting address, Word2 is the word read at the word address after the starting address, and so on.

8.2.19 Specify the mask extended write data

This command is used to write several words to the reserved area, TID memory area or user memory area at one time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x16
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	Wnum
	ENum
	EPC
	Mem
	WordPtr
	wdt

	0xXX
	0xXX
	Lengthened
	0xXX
	2Bytes
	Lengthened

	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData
	

	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened
	


Parameter parsing:

WNum: The number of words to be written, one word is 2 bytes. The number of words here must be equal to the actual number of data to be written.WNum must be greater than 0, with a maximum of 32. If the WNum given by the master computer is 0 or WNum is not equal to the actual number of words, the parameter error information will be returned.

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag to which data is to be written. The length is determined by the given EPC number, which is in word. High word first, high byte of each word first. The full EPC number is required here.

Mem: 1 byte, select the memory area to be writeen.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

WordPtr: 2 bytes, high byte first, specify the starting address of the word whose data is to be written.

Wdt: The word to be written, the number of words must be the same as that specified by WNum. This is the data to be written to the memory area. The high byte of each word first. The preceding words in Data[] are written in the low address of the tag, and the following words are written in the high address of the tag. For example, if WordPtr is equal to 0x02, the first word in Data[] (from the left) is written in the address 0x02 of the memory area specified by Mem, the second word is written in 0x03, and so on.

Pwd: 4-byte access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. When writing, the correct access password should be given. When the corresponding memory area is not set as a password lock, Pwd can be zero.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x16
	0x00
	——
	LSB
	MSB


8.2.20 Query with cache

The master computer sends this command to perform multi-tag identification operation, and at the same time stores the tag data in the cache area of the reader.

Different from the 8.2.1 "Query Tag" command, the reader continuously queries tags within the preset query time, and stores the tag data in the internal buffer area (the buffer area can be set to The maximum length of EPC is 128bit or 496bit), the query is ended after the query time arrives, and the total number of tags in the cache area and the number of tags queried this time are returned (if the same tag is read multiple times, it will be counted multiple times). The user can access the data in cache through commands such as cache data extraction, clearing the cache, and querying the number of tags in the cache area.

The default value of the query time is 2s, and user can modify it by running the custom command of the reader to set the query time command, or it can be temporarily set by attaching optional parameters. The allowable range is: 3*100ms~255*100ms (the actual response time may be 0~75ms larger than the set value).

If the query time is set too short, the electronic tag may not be queried within the specified time.

Note: Once the master computer executes the 8.2.1 "Query Tag" command, the data in the previous cache area will be cleared.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x18
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	QValue
	Session
	MaskMem
	MaskAdr
	MaskLen
	MaskData
	AdrTID
	LenTID

	0xXX
	0xXX
	0xXX
	2Bytes
	0xXX
	Lengthened
	0xXX
	0xXX


	Data[]

	Target
	Ant
	scantime

	0xXX
	0xXX
	0xXX


Parameter parsing:

QValue: 1 byte. 
bit7: Reserved, set to 0.

bit6: Strategy selection flag.

0 – General strategy;

1 - Special strategy.

bit5~bit0: The initial Q value used when querying EPC tags, the Q value should be set so that the number of tags in the field is approximately equal to 2Q. The Q value ranges 0～15. If other values appear in the command, the parameter error information will be returned.

Session: 1 byte, Session value used when querying the EPC tag.

0x00: Session uses S0;

0x01: Session uses S1;

0x02: Session uses S2;

0x03: Session uses S3.

0xff: The reader automatically configures the Session (only valid for EPC query).

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

AdrTID: Query the starting word address of TID area. When this parameter and LenTID are present in the command, it means that the query is the TID instead of the EPC number.

LenTID: Query the number of data words in TID area.LenTID ranges 0~15. If it is other parameters, it will return parameter error information. If there is this parameter and AdrTID in the command, it means that the query is TID instead of EPC number.

Target (optional parameter): 1 byte, the Target value used when querying the EPC tag.

0x00: Use A for the Target value.

0x01: Use B for the Target value.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Ant (optional parameter): 1 byte, the antenna number to be queried this time.

0x80 – Antenna 1;

0x81 – Antenna 2;

0x82 – Antenna 3;

0x83 - Antenna 4.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

ScanTime (optional parameter): 1 byte. The query time of this command. The reader will set the maximum response time of the query command to SanTime*100ms.

Notes:

① When MaskMem, MaskAdr, MaskLen, and MaskData are empty, it means no mask condition.

② Target, Ant, and ScanTime are optional parameters, and these three parameters must be included or not included in the command at the same time. When the command does not contain these three parameters, the device uses the preset Target, Ant, ScanTime parameters to query the tag; when the command contains these three parameters, the device uses the three specified parameter values to query the tag.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	BufferCount
	TagNum
	

	0x09
	0xXX
	0x18
	0x00
	2Bytes
	2Bytes
	LSB
	MSB


Parameter parsing:

BufferCount: 2 bytes, the total number of tags recorded in the cache, tags with the same EPC/TID data will be regarded as the same tag. If the cache is not cleared, the number of tags is the accumulation of the number of multiple query operations.

TagNum: 2 bytes, the number of times the tag was read in this query, regardless of whether the same tag was read multiple times.

8.2.21 Mixed query

The function of the mixed query command is to check whether there is an electronic tag that conforms to the protocol within the valid range, and to read the data of the specified tag while querying the EPC number of the tag.

Before running the mixed query command, the user can set the maximum running time (query time) of the command as required. The reader must give a result to the master computer within the range specified by the query time. If the reader has not read all the tags within the valid range, and the query time has come, the reader will no longer query other tags. Instead, it directly returns the tag that has been queried to the master computer, and prompts the master computer that there are still tags that have not been read. Then wait for the next command.

The default value of the query time is 2s, and the user can modify it by running the custom command of the reader to set the query time command. The allowable range is: 3*100ms~255*100ms (the actual response time may be 0~75ms larger than the set value).

If the query time is set too short, the electronic tag may not be queried within the specified time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x19
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	QValue
	Session
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	0xXX
	0xXX
	2Bytes
	0xXX
	Lengthened


	Data[]

	ReadMem
	ReadAdr
	ReadLen
	Pwd
	Target
	Ant
	scantime

	0xXX
	2Bytes
	0xXX
	4Bytes
	0xXX
	0xXX
	0xXX


Parameter parsing:

QValue: 1 byte. 
bit7: Statistics data packet flag.

0 – After query, do not send statistics packet;

1 – After query, send statistics packet.

bit6~bit0: The initial Q value used when querying EPC tags, the Q value should be set so that the number of tags in the field is approximately equal to 2Q. The Q value ranges 0～15. If other values appear in the command, the parameter error information will be returned.

Session: 1 byte, Session value used when querying the EPC tag.

0x00: Session uses S0;

0x01: Session uses S1;

0x02: Session uses S2;

0x03: Session uses S3.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskMem (optional parameter): 1 byte, the mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr (optional parameter): 2 bytes, the starting bit address of the mask (unit: Bits). Range 0~16383.

MaskLen (optional parameter): 1 byte, the bit length of the mask (unit: Bits).

MaskData (optional parameter): Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

ReadMem: 1 byte. Select the memory area to be read.0x00: Reserved area; 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

ReadAdr: 2 bytes, high byte first. Specify the starting address of the word to be read.0x0000 means reading from the first word (the first 16-bit memory area), 0x0001 means reading from the second word, and so on.

ReadLen: 1 byte. The number of words to be read. It shall not be set to 0x00, otherwise it will return parameter error information. ReadLen shall not exceed 120, that is, a maximum of 120 words can be read. If ReadLen is set to 0 or exceeds 120, the parameter error information will be returned.

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. Only when the reserved area is read, and the corresponding memory area is set to lock with password, and the access password of the tag is non-zero, the correct access password is required. In other cases, the Pwd is zero or the correct access code.

Target (optional parameter): 1 byte, the Target value used when querying the EPC tag.

0x00: Use A for the Target value.

0x01: Use B for the Target value.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Ant (optional parameter): 1 byte, the antenna number to be queried this time.

0x80 – Antenna 1;

0x81 – Antenna 2;

0x82 – Antenna 3;

0x83 - Antenna 4.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

ScanTime (optional parameter): 1 byte. The query time of this command. The reader will set the maximum response time of the query command to SanTime*100ms.

Notes:

① When MaskMem, MaskAdr, MaskLen, and MaskData are empty, it means no mask condition.

② Target, Ant, and ScanTime are optional parameters, and these three parameters must be included or not included in the command at the same time. When the command does not contain these three parameters, the device uses the preset Target, Ant, ScanTime parameters to query the tag; when the command contains these three parameters, the device uses the three specified parameter values to query the tag.

(1) When the response Status is 0x26, the response is as follows: 

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	ReadRate
	TotalCount
	

	0xXX
	0xXX
	0x19
	0xXX
	0xXX
	2Bytes
	4Bytes
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x26
	After query, the statistical data of this query is returned.


Parameter parsing:

Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

ReadRate: The label recognition speed of the command executed this time (the times/seconds the tag successfully read).Regardless of whether the same tag is read multiple times.

TotalCount: The total number of tags read in this command execution, regardless of whether the same tag is read multiple times.

(2) When the response Status is a status other than 0x26, the response is as follows: 

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	Num
	Data Packet
	

	0xXX
	0xXX
	0x19
	0xXX
	0xXX
	0xXX
	Packet-1, Packet-2, Packet-3…
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x01
	After executing the command, the queried electronic tag data is returned at the same time.

	0x02
	When the query time ends, the command execution is forced to exit, and the queried tag data is returned at the same time.

	0x03
	If the number of tags read cannot be delivered in one message, it will be sent multiple times. If Status is 0x03, it means that there is still data after this data ends.

	0x04
	There are also electronic tags that have not been read, too many electronic tags, and the memory area of the reader is full. This status value is returned, and the queried electronic tag data is returned.

	0xF8
	Antenna connection detection error, the current antenna connection may have been disconnected.


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of data packets of electronic tag information contained in this response.

Data Packet: The data of the electronic tag read, Packet-1 is the data of the first data packet, Packet-2 is the data of the second data packet, and so on. The format of each data Packet packet is as follows: 

	Packet

	PacketParam
	Len
	Data
	RSSI

	0xXX
	0xXX
	Lengthened
	0xXX


Packet parameter analysis:

PacketParam: Packet parameter, 1 byte. 
Bit7: Packet type flag.

0 – The information carried in this data packet is the EPC number of tag;

1 – The information carried in this data packet is the data read (the tag of the read data is the tag of the EPC number of the previous packet).

Bit6~Bit0: Sequence number of the packet. The sequence number of the packet ranges 0～127.Every time a mixed query is executed, the sequence number of the data packet will start from 0 again. Every time a data packet is uploaded, the data packet sequence number will automatically increase by 1. When the data packet sequence number exceeds 127, it will start from 0 again.

Len: 1 byte, the length of the Data carried in this data packet.

Data: The EPC number of the electronic tag or the read data of the specified area. The data is preceded by the high word (the data in EPC C1 G2 is in word units), and the high byte of each word is first.

RSSI: 1 byte, the signal intensity when the reader reads the tag.

Note: The data packets are uploaded according to the order in which the reader reads the EPC/data. For the same tag, the reader first uploads a packet with EPC number, and then uploads a packet with the data read. The serial numbers of these two packets are consecutive.

If it is unable to read the specified data of a tag due to various reasons after uploading the EPC number, the package of the read data will not be uploaded. The reader will continue to query the next tag, and then directly upload the packet with EPC number of the next tag.

8.2.22 Specify EPC number query

This command is used to query the tag with specified EPC number. This command only returns the EPC numbers of tags that meet the specified matching conditions, and the EPC numbers of tags that do not meet the matching conditions will not be returned.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x1a
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	MatchType
	MatchLen
	MatchOffset
	EPCData

	0xXX
	2Bytes
	2Bytes
	Lengthened


Parameter parsing:

MatchType: Match EPC number type.

0 – Query the tag with the exact same EPC number as the specified matching data.

1 – Query for tags whose EPC number is different from the specified matching data.

Other values are reserved, if they are other values, the parameter error information will be returned.

MatchLen: 2 bytes, high byte first. The length of the EPC data to match (unit: Bits). The parameter range is 1 ~ 496 bits.

MatchOffset: 2 bytes, high byte first. The starting bit address (unit: Bits) to match the EPC number. The parameter range is 0 ~ 495 bits.

EPCData: Specify the matching tag EPC number data. The byte length of EPCData data is MatchLen/8. If MatchLen is not an integer multiple of 8, the EPCData data byte length is [MatchLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: The sum of MatchLen and MatchOffset shall not exceed 496 bits, otherwise, the parameter error information will be returned.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	Num
	EPC ID
	

	0xXX
	0xXX
	0x1a
	0xXX
	0xXX
	0xXX
	EPC-1
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x01
	After executing the command, the queried electronic tag data is returned at the same time.

	0x02
	When the query time ends, the command execution is forced to exit, and the queried tag data is returned at the same time.

	0x03
	If the number of tags read cannot be delivered in one message, it will be sent multiple times. If Status is 0x03, it means that there is still data after this data ends.

	0xF8
	Antenna connection detection error, the current antenna connection may have been disconnected.


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of EPCs of the electronic tags contained in this response.

EPC ID: EPC data of the read electronic tag, EPC-1 is the EPC length of the first tag + the EPC number of the first tag + the RSSI value of the first tag. The high word of the EPC number of electronic label (the data in EPC C1 G2 is in words) is in front, and the high byte of each word is in front. EPC length is expressed in one byte. The length of RSSI value is expressed in one byte. 
8.2.23 QT query

This command is used to obtain the private EPC number of the Monza4QT tag of the public image.

The function of the query command is to check whether there is an electronic tag that conforms to the protocol within the valid range. If the user wants to perform other operations on the new tag with unknown EPC, please first get the EPC number of the tag through the query command. 
Before running the query command, the user can set the maximum running time (query time) of the command as required. The reader must give a result to the master computer within the range specified by the query time. If the reader has not read all the tags within the valid range, and the query time has come, the reader will no longer query other tags. Instead, it directly returns the tag that has been queried to the master computer, and prompts the master computer that there are still tags that have not been read. Then wait for the next command.

The default value of the query time is 1s, and the user can modify it by running the custom command of the reader to set the query time command. The allowable range is: 3*100ms~255*100ms (the actual response time may be 0~75ms larger than the set value).

If the query time is set too short, the electronic tag may not be queried within the specified time.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x0XX
	0xXX
	0x1b
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	QValue
	Session
	Target
	Ant
	scantime

	0xXX
	0xXX
	0xXX
	0xXX
	0xXX


Parameter parsing:

QValue: 1 byte. 
bit7: Statistics data packet flag.

0 – After query, do not send statistics packet;

1 – After query, send statistics packet.

bit6~bit0: The initial Q value used when querying EPC tags, the Q value should be set so that the number of tags in the field is approximately equal to 2Q. The Q value ranges 0～15. If other values appear in the command, the parameter error information will be returned.

Session: 1 byte, Session value used when querying the EPC tag.

0x00: Session uses S0;

0x01: Session uses S1;

0x02: Session uses S2;

0x03: Session uses S3.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Target (optional parameter): 1 byte, the Target value used when querying the EPC tag.

0x00: Use A for the Target value.

0x01: Use B for the Target value.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Ant (optional parameter): 1 byte, the antenna number to be queried this time.

0x80 – Antenna 1;

0x81 – Antenna 2;

0x82 – Antenna 3;

0x83 - Antenna 4.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

ScanTime (optional parameter): 1 byte. The query time of this command. The reader will set the maximum response time of the query command to SanTime*100ms.

Notes:

① Target, Ant and ScanTime are optional parameters, and these three parameters must be included or not included in the command at the same time. When the command does not contain these three parameters, the device uses the preset Target, Ant, ScanTime parameters to query the tag; when the command contains these three parameters, the device uses the three specified parameter values to query the tag. 
(1) When the response Status is 0x26, the response is as follows: 

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	ReadRate
	TotalCount
	

	0xXX
	0xXX
	0x1b
	0xXX
	0xXX
	2Bytes
	4Bytes
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x26
	After query, the statistical data of this query is returned.


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

ReadRate: The label recognition speed of the command executed this time (the times/seconds the tag successfully read).Regardless of whether the same tag is read multiple times.

TotalCount: The total number of tags read in this command execution, regardless of whether the same tag is read multiple times.

(2) When the response Status is a status other than 0x26, the response is as follows: 

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	Num
	EPC ID
	

	0xXX
	0xXX
	0x1b
	0xXX
	0xXX
	0xXX
	EPC-1, EPC-2, EPC-3…
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x01
	After executing the command, the queried electronic tag data is returned at the same time.

	0x02
	When the query time ends, the command execution is forced to exit, and the queried tag data is returned at the same time.

	0x03
	If the number of tags read cannot be delivered in one message, it will be sent multiple times. If Status is 0x03, it means that there is still data after this data ends.

	0x04
	There are also electronic tags that have not been read, too many electronic tags, and the memory area of the reader is full. This status value is returned, and the queried electronic tag data is returned.


Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of EPCs of the electronic tag contained in this command.

EPC ID: The EPC data of the read electronic tag, EPC-1 is the EPC length of the first tag + the EPC number of the first tag + the RSSI value of the first tag, and so on. The high word of the EPC number data of each electronic tag (unit of data in EPC C1 G2 is word) is in front, and the high byte of each word is in front. EPC length is expressed in one byte. The length of RSSI value is expressed in one byte. 
8.3 18000-6B command

8.3.1 Search command (single tag)

This order can only query a single electronic tag. If multiple tags are within the effective range of the antenna at the same time, the electronic tag may not be queried.

Command:

	Len
	Adr
	Cmd
	CRC-16

	0x04
	0xXX
	0x50
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Ant
	ID
	

	0x10
	0xXX
	0x50
	0x00
	0xXX
	10 Byte
	LSB
	MSB


Parameter parsing:

Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

ID: 10 bytes. The first byte is the UID length, which is 0x08. The 2nd to 9th bytes are the UID number of the tag, with the low byte first. The 10th byte is the RSSI value.

8.3.2 Search tags by condition

This command is used to search the electronic tags according to the given conditions.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Condition
	Address
	mask
	Word_data
	

	0x0F
	0xXX
	0x51
	0xXX
	0xXX
	0xXX
	8 Bytes
	LSB
	MSB


Parameter parsing:

Condition: Select the requirements for the tag.0x00: Equal to the condition; 0x01: Not equal to the condition; 0x02: Greater than the condition; 0x03: Less than the condition.

Address: The starting byte address for comparison.

Mask: Mask. It is used to specify the data to be compared.

Word_data: The comparison condition, the data used for comparison.

Each bit of Mask corresponds to one byte of Word_data. The highest bit (Bit7) of Mask corresponds to the leftmost byte of Word_data. The lowest bit (Bit0) of Mask corresponds to the rightmost byte of Word_data.Word_data is used to compare with the data in the tag. The leftmost byte of Word_data is compared with the data at the Address of the electronic tag, and the rightmost byte is compared with the data at the Address + 7 address, others and so on. The corresponding bit of Mask is 1, which means that the byte corresponding to the bit in Word_data should be compared with the corresponding byte in the tag; if it is 0, it is not compared.

Response:

	Len
	Adr
	reCmd
	Status
	Ant
	Num
	Data[]
	CRC-16

	0xXX
	0xXX
	0x51
	0xXX
	0xXX
	0xXX
	UID1, UID2…
	LSB
	MSB


Parameter parsing:

Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x15
	After executing the command, the queried electronic tag data is returned at the same time.

	0x16
	When the query time ends, the command execution is forced to exit, and the queried tag data is returned at the same time.

	0x17
	If the number of tags read cannot be delivered in one message, it will be sent multiple times. If Status is 0x17, it means that there is still data after the end of this data.

	0x18
	There are also electronic tags that have not been read, too many electronic tags, and the memory area of the reader is full. This status value is returned, and the queried electronic tag data is returned.

	0xF8
	Antenna connection detection error, the current antenna connection may have been disconnected.


Parameter parsing:

Ant: Indicate which antennas have queried the tag. For example, 0x04, the binary value is 0000 0100, which means that the antenna 3 has found the tag; such as 0x08, the binary value is 0000 1000, which means that the antenna 4 has found the tag.

Num: The number of UIDs contained in this response.

Data[]: UID of the electronic tag. Each UID is 10 bytes, and the first byte is the UID length, which is 0x08. The 2nd to 9th bytes are the UID number of the tag, with the low byte first. The 10th byte is the RSSI value. When there is no UID (that is, when Num is 0), Data[] is empty. 
8.3.3 Read data

This command is used to read several bytes from a specified address of the electronic tag.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Address
	ID
	Num
	

	0x0E
	0xXX
	0x52
	0xXX
	8 Bytes
	0xXX
	LSB
	MSB


Parameter parsing:

Address: The starting byte address of the data to be read. The address range is 0 ~ 223. If the address exceeds 223, parameter error information will be returned.

Num: The number of data to be read, in bytes. The range of Num is 1 ~ 32. If Address + Num is greater than 224, or Num is greater than 32, or Num is 0, the reader will return a parameter error information.

ID: The ID of the electronic tag whose data is to be read. 8 bytes, low byte first.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0x52
	0x00
	Data
	LSB
	MSB


Parameter parsing:

Data: The read data, low byte first.

8.3.4 Write data

This command writes several bytes to the specified electronic tag.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Address
	ID
	Wdata
	

	0xXX
	0xXX
	0x53
	0xXX
	8 Bytes
	Lengthened
	LSB
	MSB


Parameter parsing:

Address: The starting address of the data to be written. Address range: 8 ~ 223. If the address is out of range, the parameter error information will be returned.

ID: The ID of the electronic tag whose data is to be read. 8 bytes, low byte first.

Wdata: The data to be written. The length of Wdata is limited to 32 bytes. The high byte of Wdata is written in the low address of the electronic tag. If the length of Wdata in the command is 0 (that is, the Wdata part does not exist) or exceeds 32, the parameter error information will be returned. If the length of Address plus Wdata is greater than 224, the parameter error information will also be returned.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x53
	0x00
	——
	LSB
	MSB


8.3.5 Lock detection

This command is used to check whether the specified byte is locked.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Address
	ID
	

	0x0D
	0xXX
	0x54
	0xXX
	8 Bytes
	LSB
	MSB


Parameter parsing:

Address: The address of the byte to be detected if it is locked. Range: 0 ~ 223. If it exceeds this range, the parameter error information will be returned.

ID: The ID of the electronic tag whose data is to be read. 8 bytes, low byte first.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x06
	0xXX
	0x54
	0x00
	LockState
	LSB
	MSB


Parameter parsing:

LockState:

0x00: The byte is not locked

0x01: The byte has been locked

8.3.6 Lock

This command is used to lock the specified byte. 
Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Address
	ID
	

	0x0D
	0xXX
	0x55
	0xXX
	8 Bytes
	LSB
	MSB


Parameter parsing:

Address: The byte address to be locked. Range: 8 ~ 223. If it exceeds this range, the parameter error information will be returned.

ID: The ID of the electronic tag whose data is to be read. 8 bytes, low byte first.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x55
	0x00
	——
	LSB
	MSB


8.4 Read-write module custom command

8.4.1 Read the information of reader

The master computer sends this command to the reader, and it will get the information of the reader, including the address of the reader (Adr), the software version of the reader (Version), the type code of the reader, and the protocol support information of the reader, the frequency range of the reader, the power of the reader, the query time, the antenna detection parameters and so on.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x21
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x0F
	0xXX
	0x21
	0x00
	Version, Type, Tr_Type, dmaxfre, dminfre, Power, Scntm, Ant, Reserved, Reserved, CheckAnt
	LSB
	MSB


Parameter parsing:

	Parameters
	Length (Byte)
	Description

	Version
	2
	Version number, the high byte represents the major version number, and the low byte represents the subversion number.

	Type
	1
	Code of the reader type. 0x20 means UHFReader288MP.

	Tr_Type
	1
	The protocol information supported by the reader, Bit1 is 1 means 18000-6c protocol is supported, Bit0 is 1 means 18000-6B protocol, other bits are reserved.

	dmaxfre
	1
	Bit7-Bit6 are used for frequency band setting; Bit5-Bit0 indicates the current maximum frequency of the reader.

	dminfre
	1
	Bit7-Bit6 are used for frequency band setting; Bit5-Bit0 indicates the current minimum frequency of the reader.

	Power
	1
	The output power of the reader. The range is 0-30.

	Scntm
	1
	Inquiry time. After the reader receives the query command, it will reply to the master computer within the query time.

	Ant
	1
	Antenna configuration information.

	Reserved
	1
	Reserved.

	Reserved
	1
	Reserved.

	CheckAnt
	1
	Antenna detection parameters.0- Disable the card reader antenna detection; 1- Enable the card reader antenna detection


The frequency band settings are as follows: 

	MaxFre(Bit7)
	MaxFre(Bit6)
	MinFre(Bit7)
	MinFre(Bit6)
	FreqBand

	0
	0
	0
	0
	Reserved

	0
	0
	0
	1
	Chinese band2

	0
	0
	1
	0
	US band

	0
	0
	1
	1
	Korean band

	0
	1
	0
	0
	EU band

	0
	1
	0
	1
	Reserved

	0
	1
	1
	0
	Ukraine band

	0
	1
	1
	1
	Peru band

	1
	0
	0
	0
	Chinese band1

	1
	0
	0
	1
	EU3 band

	1
	0
	1
	0
	Taiwan band

	1
	1
	0
	0
	US band3

	…
	…
	…
	…
	…

	1
	1
	1
	1
	Reserved


8.4.2 Set the operating frequency of the reader

This command is used to select the frequency band and the upper limit frequency point and the lower limit frequency point in each frequency band. The upper limit frequency must be greater than or equal to the lower limit frequency.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	MaxFre
	MinFre
	

	0x06
	0xXX
	0x22
	0xXX
	0xXX
	LSB
	MSB


Parameter parsing:

MaxFre: 1 byte, Bit7-Bit6 are used for frequency band setting; Bit5-Bit0 indicates the maximum frequency of the reader.

MinFre: 1 byte, Bit7-Bit6 are used for frequency band setting; Bit5-Bit0 indicates the minimum frequency point of the reader. The minimum frequency must be less than or equal to the maximum frequency.

The frequency band settings are as follows: 

	MaxFre(Bit7)
	MaxFre(Bit6)
	MinFre(Bit7)
	MinFre(Bit6)
	FreqBand

	0
	0
	0
	0
	Reserved

	0
	0
	0
	1
	Chinese band2

	0
	0
	1
	0
	US band

	0
	0
	1
	1
	Korean band

	0
	1
	0
	0
	EU band

	0
	1
	0
	1
	Reserved

	0
	1
	1
	0
	Ukraine band

	0
	1
	1
	1
	Peru band

	1
	0
	0
	0
	Chinese band1

	1
	0
	0
	1
	EU3 band

	1
	0
	1
	0
	Taiwan band

	1
	1
	0
	0
	US band3

	…
	…
	…
	…
	…

	1
	1
	1
	1
	Reserved


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x22
	0x00
	——
	LSB
	MSB


When setting, if the lower limit frequency point is greater than the upper limit frequency point, the parameter error information will be returned.

The calculation formula of each frequency band:

Chinese band2: Fs = 920.125 + N * 0.25 (MHz), where N∈[0, 19].

US band: Fs = 902.75 + N * 0.5 (MHz), where N∈[0,49].

Korean band: Fs = 917.1 + N * 0.2 (MHz), where N∈[0, 31].

EU band:Fs = 865.1 + N*0.2(MHz), where N∈[0, 14].

Ukraine band:Fs = 868.0 + N*0.1(MHz), where N∈[0, 6].

Peru band: Fs = 916.2 + N*0.9(MHz), where N∈[0, 11].

Chinese band1: Fs = 840.125 + N * 0.25 (MHz), where N∈[0, 19].

EU3 band: Fs = 865.7 + N * 0.6(MHz), where N∈[0, 3].

US band3: Fs = 902 + N * 0.5 (MHz), where N∈[0,52].

Taiwan band: Fs = 922.25 + N * 0.5 (MHz), where N∈[0,11].

8.4.3 Set the address of the read-write module

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Address
	

	0x05
	0xXX
	0x24
	0xXX
	LSB
	MSB


Parameter parsing:

Address: The new read-write module address to be set. This command is answered with the original address. This address shall not be 0xFF. If it is set to 0xFF, the read-write module will return parameter error information.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x24
	0x00
	——
	LSB
	MSB


8.4.4 Set the query time of the read-write module

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x05
	0xXX
	0x25
	scantime
	LSB
	MSB

	
	
	
	0xXX
	
	


Parameter parsing:

Scantime: Query time. The reader will change the maximum response time of the query command to the value given by the user (0*100ms~255*100ms), and the new maximum response time of the query command will be used in the future. The factory default value is 0x14 (the corresponding time is 20*100ms).User modification range is 0x00~0xff (the corresponding time is 0*100ms~255*100ms).Note that the actual response time may be 0~75ms larger than the set value. When the value written by the user is 0x00, the maximum response time of the reader query command is unlimited, and the query command will not exit until all tags are queried.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x25
	0x00
	——
	LSB
	MSB


8.4.5 Set the baud rate of serial port

This command is used to change the serial port baud rate of the read-write module.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x05
	0xXX
	0x28
	baudrate
	LSB
	MSB

	
	
	
	0xXX
	
	


Parameter parsing:

Baudrate: The new baud rate, the default baud rate is 57600. The typical value of Baudrate is 0/1/2/5/6.Other values are reserved. The corresponding baud rate is:

	baudrate
	Actual baud rate

	0
	9600bps

	1
	19200bps

	2
	38400bps

	5
	57600bps

	6
	115200bps


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x28
	0x00
	——
	LSB
	MSB


It should be noted that the baud rate used to transmit the response data this time is still the original baud rate. From the next command, the new baud rate is used.

8.4.6 Adjust the power

This command sets the power of the read-write module. The range is 0~30, when the value is 30, the output power is about 1W.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x05
	0xXX
	0x2f
	Pwr
	LSB
	MSB

	
	
	
	0xXX
	
	


Pwr: Power parameter, 1 byte. 
Bit0~Bit6: The power parameter to be set, the range is 0~30, when the value is 30, the output power is about 1W.

Bit7: Indicate whether the current configuration is saved after power-off. Bit7=0 Save when power off; Bit7=1 Do not save when power off.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x2f
	0x00
	——
	LSB
	MSB


8.4.7 Acousto - optic control command

This command is used to control the LED light and buzzer (multiplexed with GPO1 pin) to flash and beep according to certain rules.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	ActiveT
	SilentT
	Times
	

	0x07
	0xXX
	0x33
	0xXX
	0xXX
	0xXX
	LSB
	MSB


Parameter parsing:

ActiveT: LED light on and buzzer beeping (GPO1 pin low level) time (ActiveT*50ms), the default value is zero. 0< =ActiveT< =255.
SilentT: LED light and buzzer silent (GPO1 pin high) time (SilentT *50ms), the default value is zero. 0< =SilentT< =255.

Times: The times the LED lights up and the buzzer beeps (0< =Times< =255), the default value is zero.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x33
	0x00
	——
	LSB
	MSB


8.4. 8 Configure the antenna

This command is used to set the antenna configurations of the reader.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	Ant
	

	0x05
	0xXX
	0x3f
	0xXX
	LSB
	MSB


Ant: Antenna configuration information. At least one antenna must be configured.

Bit0: Antenna 1 configuration bit. Bit0=0 Antenna 1 is off; Bit0=1 Antenna 1 is on.

Bit1: Antenna 2 configuration bit. Bit1=0 Antenna 2 is off; Bit1=1 Antenna 2 is on.

Bit2: Antenna 3 configuration bit. Bit2=0 Antenna 3 is off; Bit2=1 Antenna 3 is on.

Bit3: Antenna 4 configuration bit. Bit3=0 Antenna 4 is off; Bit3=1 Antenna 4 is on.

Bit4~Bit6: Reserved, the default value is 0.

Bit7: Indicate whether the current configuration is saved after power-off. Bit7=0 Save when power off; Bit7=1 Do not save when power off.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x3f
	0x00
	——
	LSB
	MSB


8.4.9 Set the buzzer

This command is used to set the buzzer (multiplexed with GPO1 pin) to be enabled or disabled.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	BeepEn
	

	0x05
	0xXX
	0x40
	0xXX
	LSB
	MSB


BeepEn: The buzzer is Off when Bit0=0.

When Bit0=1, the buzzer is On, and the reader has a prompt tone when the tag operation is successful (GPO1 pin outputs a low pulse).

Bit1~Bit7 are reserved, the default value is 0.
Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x40
	0x00
	——
	LSB
	MSB


8.4.10 GPIO control command

This command is used to control the output of general GPIO port, the default output is high level.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	OutputPin
	

	0x05
	0xXX
	0x46
	0xXX
	LSB
	MSB


OutputPin: GPIO port (Out1-Out2 pin) output status. Bit0-Bit1 control the Out1-Out2 pins respectively, and Bit2-Bit7 are reserved.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x46
	0x00
	——
	LSB
	MSB


8.4.11 Read GPIO status

This command is used to get the output status of the GPIO port.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x47
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	OutputPin
	

	0x06
	0xXX
	0x47
	0x00
	0xXX
	LSB
	MSB


OutputPin: GPIO port output status. Bit0 represents the pin status of IN1, Bit4-Bit5 mean the status of Out1-Out2 respectively, and other bits are reserved.

8.4.12 Obtain the unique serial number of the reader

This command is used to read the unique serial number information of the reader.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x4c
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	SeriaNo
	

	0x09
	0xXX
	0x4c
	0x00
	4Bytes
	LSB
	MSB


Parameter parsing:

SeriaNo: The unique serial number of the reader. 4-byte data.

8.4.13 Set the tag custom function

This command is used to set the reader to start the custom working mechanism of certain types of tags to achieve specific functions of the tag.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	InlayType
	

	0x05
	0xXX
	0x3a
	0xXX
	LSB
	MSB


InlayType: Type of the tag, range is 0~254.

The default value is 0, which means not specify the tag type.

The value of 1 is to start the Peek function of the Monza4QT tag (the tag status is temporarily changed from public to private), which will affect the operations of the read data, write data, block write data, write protection word and write EPC number of the tag.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x06
	0xXX
	0x3a
	0x00
	InlayType
	LSB
	MSB


InlayType: Type of the tag, range is 0~254.

8.4.14 Set antenna detection

This command is used to set whether to perform antenna detection during the process of reading and writing tags.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	CheckAnt
	

	0x05
	0xXX
	0x66
	0xXX
	LSB
	MSB


Parameter parsing:

CheckAnt: 1 byte, antenna detection switch.

0x00: Disable antenna detection in the process of reading and writing tags.

0x01: Enable antenna detection in the process of reading and writing tags.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x66
	0x00
	——
	LSB
	MSB


8.4.15 Set the communication interface

This command is used to set the communication interface between UHFReader288MP and the master computer, and the interface parameters will not be lost when power off. Only one of the communication interfaces can be used. When connecting the reader, please use the corresponding interface connection according to the current communication interface settings of the device.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	CommType
	

	0x05
	0xXX
	0x6a
	0xXX
	LSB
	MSB


Parameter parsing:

CommType: 1 byte. Type of communication interface.

0x00: The communication interface is USB port.

0x01: The communication interface is UART port.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Note: ① When set as USB port, UART port is unavailable; when set as UART port, USB port is unavailable. ② After changing the communication interface, the reader needs to be powered on again, and the new interface will take effect. 
Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x6a
	0x00
	——
	LSB
	MSB


8.4.16 Antenna detection return loss setting/reading command

This command is used to set or read the return loss threshold for internal antenna detection. The default return loss threshold is -6dB, and this parameter is not lost when power off.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	ReturnLoss
	

	0x05
	0xXX
	0x6e
	0xXX
	LSB
	MSB


Parameter parsing:

ReturnLoss: Antenna detection return loss setting/reading parameters.

Bit7: Read/set antenna detection return loss flag.

0 – Read the antenna detection return loss threshold;

1 – Set the antenna detection return loss threshold.

Bit6~Bit0: Antenna detection return loss threshold.

If Bit7=0, Bit6～Bit0 will be ignored;

If Bit7=1, Bit6~Bit0 are the antenna detection return loss thresholds to be set. The parameter ranges 0~20, indicating that the return loss threshold is 0dB ~ -20dB, respectively.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	ReturnLoss
	

	0x06
	0xXX
	0x6e
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

ReturnLoss: The current antenna detection return loss threshold of the reader.

Bit7: Reserved, the default value is 0.

Bit6~Bit0: The current antenna detection return loss threshold of the reader. The parameter ranges 0～20.

8.4.17 Set the cached EPC/TID length

This command is used to set the maximum length of EPC/TID stored in query with cache. If there is tag data in the current cache, the data in the cache will be cleared after setting the length.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	SaveLen
	

	0x05
	0xXX
	0x70
	0xXX
	LSB
	MSB


SaveLen: 1 byte, specify the maximum length of the cached EPC/TID. When the value is 0, the length is 128 bits, that is, 16 bytes, and the corresponding maximum number of cache tags is 528. When the value is 1, the length is 496 bits, that is, 62 bytes, and the corresponding maximum number of cache tags is 160.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x70
	0x00
	——
	LSB
	MSB


8.4.18 Get the cached EPC/TID length

This command is used to obtain the maximum length of EPC/TID stored during query with cache.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x71
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x06
	0xXX
	0x71
	0x00
	SaveLen
	LSB
	MSB


SaveLen: 1 byte, specify the maximum length of the cached EPC/TID. When the value is 0, the length is 128 bits, that is, 16 bytes. When the value is 1, the length is 496 bits, that is, 62 bytes.

8.4.19 Get cache data

This command is used to obtain all tag information in the memory area of the reader. After the response is completed, the data in the cache is not lost and can be retrieved for several times. If the 8.2.1 "Query Tag" command is run, the data in the cache will be cleared.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x72
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Num
	EPCData
	

	0xXX
	0xXX
	0x72
	0xXX
	0xXX
	EPC-1, EPC-2, … EPC-n
	LSB
	MSB


Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x01
	The response is over and all data is returned.

	0x03
	If the cached tag data cannot be transmitted in one message, it will be sent multiple times. If Status is 0x03, it means that there is still data after this data ends.


Parameter parsing:

Num: 1 byte, the number of EPC/TID of the electronic tag contained in this response frame.

EPC Data: EPC/TID data of electronic tags in the cache.

	EPC-n

	Ant
	Len
	EPC/TID
	RSSI
	Count

	0xXX
	0xXX
	nBytes
	0xXX
	0xXX


Ant: 1 byte, indicating which antennas have queried the tag. For example, 5, the binary value is 0101, indicating that the antenna 1 and 3 query the tag.

Len: 1 byte, the EPC/TID byte length of the tag.

EPC/TID: The EPC number or TID data of the tag, the length is the same as that specified by Len. Each electronic tag EPC number or TID data high word (the data in EPC C1 G2 is in word unit) is in front, and the high byte of each word is in front.

RSSI: 1 byte, the signal intensity when the tag is read for the first time.

Count: 1 byte, the times the tag successfully read, when the value is 0xFF, indicating that the times is greater than or equal to 255.

8.4.20 Clear cache

This command is used to clear all tag information in the memory area of the reader.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x73
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x73
	0x00
	——
	LSB
	MSB


8.4.21 Query the number of tags in the cache area

This command is used to get the number of tags in the cache area.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x74
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	Count
	

	0x07
	0xXX
	0x74
	0x00
	2Bytes
	LSB
	MSB


Count: 2 bytes, the number of tags in the cache area, high byte first.

8.4.22 Set real-time query parameters

This command is used to set the query parameters used after the reader enters the automatic real-time query mode.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x75
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	TagProtocol
	ReadPauseTime
	FliterTime
	QValue
	Session

	0xXX
	0xXX
	0xXX
	0xXX
	0xXX


	Data[]

	MaskMem
	MaskAdr
	MaskLen
	MaskData
	AdrTID
	LenTID

	0xXX
	2Bytes
	0xXX
	Lengthened
	0xXX
	0xXX


Parameter parsing:

TagProtocol: 1 byte, the tag type for automatic real-time query. If other values are present in the command, the parameter error information is returned. 

0 – EPC C1G2 (ISO18000-6C) tag.

1 – ISO18000-6B tag.

When the tag type is set to 6B, the QValue, Session, MaskMem, MaskAdr, MaskLen, MaskData, AdrTID, LenTID parameters will be ignored.

ReadPauseTime: 1 byte, the interval time for the reader to automatically query the tag in real time.

0x00 – 10ms;

0x01 – 20ms;

0x02 – 30ms;

0x03 – 50ms;

0x04 - 100ms.

If other values are present in the command, the parameter error information is returned. 

FliterTime: 1 byte, the tag filtering time. Take 1s as the unit, the parameter range is 0～255s. This parameter means that in the automatic real-time query mode, if the reader reads the same tag multiple times within the filtering time, it will only upload it once. If this parameter is 0, indicating that the tag filtering function is not enabled.

QValue: 1 byte. 
bit7: Reserved, set to 0.

bit6: Strategy selection flag.

0 – General strategy;

1 - Special strategy.

bit5~bit0: The initial Q value used when querying EPC tag. The Q value should be set so that the number of tags in the field is approximately equal to 2Q. The Q value ranges 0～15. If other values appear in the command, the parameter error information will be returned.

Session: 1 byte, Session value used when querying the EPC tag.

0x00: Session uses S0;

0x01: Session uses S1;

0x02: Session uses S2;

0x03: Session uses S3.

0xff: The reader automatically configures the Session (only valid for EPC query).

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

AdrTID: Query the starting word address of TID area. When this parameter and LenTID are present in the command, it means that the query is the TID instead of the EPC number.

LenTID: Query the number of data words in TID area. LenTID ranges 0~15. If it is other parameters, it will return parameter error information. If there is this parameter and AdrTID in the command, it means that the query is TID instead of EPC number.

Notes:

① When MaskMem, MaskAdr, MaskLen, and MaskData are empty, it means no mask condition.

② In the automatic query mode, the reader will query according to the preset antenna and query time parameters.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x75
	0x00
	——
	LSB
	MSB


8.4.23 Set the working mode

The master computer sends this command to change the working mode of the reader.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	ReadMode
	

	0x05
	0xXX
	0x76
	0xXX
	LSB
	MSB


Parameter parsing:

ReadMode: The current working mode of the reader.

0 – Answer mode.

1 – Automatic real-time query mode.

2 – Automatic real-time query mode with trigger (triggered mode). In this mode, when the level of the GPI1 port is low, the reader will automatically query, and when the level of the GPI1 port is high, the reader will be in standby mode.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x76
	0x00
	——
	LSB
	MSB


Note: The working mode set by this command will not be lost when power off, that is, it will continue to run the working mode set last time when it is powered on again.

Port output format description in automatic real-time query mode:

When the reader is set to automatic real-time query mode, it will automatically read tags according to the preset parameters.

When the reader reads a tag and meets the filter conditions, it will actively send data in the following format to the upper level:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0xee
	0xXX
	——
	LSB
	MSB


Status is the status of the response, and its meaning is described in the following table:

	Status
	Description

	0x00
	Read the qualified label, and return the data of the electronic tag queried

	0x28
	If no qualified tag is read within the heartbeat packet interval, upload the heartbeat packet data


(1) When the response status is 0x00, the Data parameters are as follows: 

	Data[]

	Ant
	Len
	EPC/TID
	RSSI

	0xXX
	0xXX
	nBytes
	0xXX


Parameter parsing:

Ant: 1 byte, indicating which antennas have queried the tag. For example, 5, the binary value is 0101, indicating that the antenna 1 and 3 query the tag.

Len: 1 byte, the EPC/TID byte length of the tag.

EPC/TID: The EPC number or TID data of the tag, the length is the same as that specified by Len. Each electronic tag EPC number or TID data high word (the data in EPC C1 G2 is in word unit) is in front, and the high byte of each word is in front.

RSSI: 1 byte, the signal intensity when the tag is read for the first time.

(2) When the response status is 0x28, the Data parameter is as follows: 

	Data[]

	PacketNo
	AntStatus
	TotalCount

	4Bytes
	4Bytes
	4Bytes


Parameter parsing:

PacketNo: Sequence number of heartbeat packet.4 bytes, high byte first.
Each time the reader sends a heartbeat packet, the sequence number of the heartbeat packet is automatically incremented by 1. If the sequence number of the heartbeat packet exceeds the range of 4 bytes, the sequence number will return to 0 and start accumulating again.

AntStatus: The current status of the four antennas, which are the status bytes of antenna 1 ～ antenna 4 in byte order. The antenna status bytes are defined as follows: 

0x00 – The corresponding antenna is not set as a valid query antenna;

0x01 – The corresponding antenna is connected normally;

0x02 - The corresponding antenna has been disconnected.

Other values are reserved.

TotalCount: The total number of times the tag is read after entering the automatic real-time query mode this time, regardless of whether the same tag is read multiple times. The length is 4 bytes, the high byte first.

If the total number of times the tag is read exceeds the 4-byte range, the count will return to 0 and start counting again.

Note: In the automatic real-time query mode, the reader will only respond to 8.4.1 (reading reader information), 8.4.22 (setting working mode) and 8.4.23 (reading working mode) sent by the master computer parameters) and other three commands.

8.4.24 Read the parameters of working mode

This command is used to read the parameters of working mode.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x77
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0xXX
	0xXX
	0x77
	0x00
	ReadMode,TagProtocol, ReadPauseTime, FliterTime, QValue, Session, MaskMem, MaskAdr, MaskLen, MaskData, AdrTID, LenTID
	LSB
	MSB


Parameter parsing:

ReadMode: 1 byte, the current working mode of the reader.

TagProtocol: 1 byte, the tag type of the automatic query mode.

ReadPauseTime: 1 byte, the interval time for the reader to automatically query the tag.

FliterTime: 1 byte, the filtering time of tags in automatic query mode.

QValue: 1 byte. 
bit7: Reserved.

bit6: Strategy selection flag.

0 – General strategy;

1 - Special strategy.

bit5~bit0: The initial Q value used when automatically querying EPC tag.

Session: 1 byte, the session value used when automatically querying EPC tag.

MaskMem, MaskAdr, MaskLen, MaskData: In automatic query mode, the reader queries the EPC C1G2 tag mask condition parameters. Among them, MaskMem is one byte; MaskAdr is two bytes, with the high byte first; MaskLen is one byte; MaskData is fixed to 32 bytes, and the content beyond that indicated by MaskLen is zero.

AdrTID: Automatically query the starting word address of TID area.

LenTID: Automatically query the number of data words in TID area.

8.4.25 Read/set real-time query heartbeat packet time

This command is used to set the time interval for the reader to actively send heartbeat packets upward after the reader enters the automatic real-time query mode. The default value of the heartbeat packet interval is 0, that is, no heartbeat packets are sent.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	HeartBeatTime
	

	0x05
	0xXX
	0x78
	0xXX
	LSB
	MSB


Parameter parsing:

HeartBeatTime: Time interval parameter of heartbeat packet.

Bit7: Read/set the heartbeat packet interval flag.

0 – Read the time interval of heartbeat packet;

1 – Set the time interval of heartbeat packet.

Bit6~Bit0: Time interval of heartbeat packet.

If Bit7=0, Bit6～Bit0 will be ignored;

If Bit7=1, Bit6～Bit0 is the time interval for the reader to upload the heartbeat packet in the automatic real-time query mode. The unit is 30 seconds, and the parameter range is 0～127×30 seconds.

If the time interval of heartbeat packet is set to 0, in the automatic real-time query mode, the reader will not upload heartbeat packet.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	HeartBeatTime
	

	0x06
	0xXX
	0x78
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

HeartBeatTime: Heartbeat packet time interval of the current reader.

Bit7: Reserved, the default value is 0.

Bit6~Bit0: The current time interval for the reader to upload heartbeat packets. The unit is 30 seconds, and the parameter range is 0～127×30 seconds.

Note: The reader will upload the heartbeat packet only if it does not read any tag data for a continuous period of time (exceeding the heartbeat packet time interval).
8.4.26 Set the write power

This command is used to independently set the power of the reader when it executes the commands related to the write operation. The default value of the write power parameter is 0x00, and this parameter will not be lost when the power is turned off.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	WritePower
	

	0x05
	0xXX
	0x79
	0xXX
	LSB
	MSB


Parameter parsing:

WritePower: Write power parameter.

Bit7: Whether to enable write power setting.

0 – Write power setting is not enabled. The power when executing the commands related to the write operation is the same as the read power;

1 – Enable write power setting. The power used when executing the commands related to the write operation is the power value set by Bit6~Bit0.

Bit6~Bit0: Write power to be set. The power value ranges 0~30, when the value is 30, the output power is about 1W.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x79
	0x00
	——
	LSB
	MSB


Note: The write power setting takes effect when the following commands are executed:

EPC C1G2 (ISO18000-6C) command: Write data, write EPC number, specify mask extension to write data, block erase, block write;

ISO18000-6B command: Write data.

8.4.27 Read the write power

This command is used to read the power setting parameters of the reader when it executes commands related to write operations.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x7a
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	WritePower
	

	0x06
	0xXX
	0x7a
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

WritePower: Write power parameter.

Bit7: Whether to enable write power setting.

0 – Write power setting is not enabled. The power when executing the commands related to the write operation is the same as the read power;

1 – Enable write power setting. The power used when executing the commands related to the write operation is the power value set by Bit6~Bit0.

Bit6~Bit0: Write the operation power. The power value ranges 0~30, when the value is 30, the output power is about 1W.

8.4.28 Read/set the write retry times

This command is used to set the number of automatic retry times if the reader fails to execute tag write data and related commands. The default value of write retry times is 3, and this parameter is not lost when power is turned off.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	RetryTimes
	

	0x05
	0xXX
	0x7b
	0xXX
	LSB
	MSB


Parameter parsing:

RetryTimes: Write retry times parameter.

Bit7: Read/set the write retries flag.

0 – Read the write retry times;

1 – Sets the write retry times.

Bit6~Bit3: Reserved.

Bit2~Bit0: Write retry times.

If Bit7=0, Bit2～Bit0 will be ignored;

If Bit7=1, Bit2～Bit0 are the automatic retry times if the reader fails to execute the tag write data and related commands. The parameter ranges 0～7.
Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	RetryTimes
	

	0x06
	0xXX
	0x7b
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

RetryTimes: Write retry times.

Bit7~Bit3: Reserved, the default value is 0.

Bit2~Bit0: Write retry times. Automatic retry times if the reader fails to execute the tag write data and related commands. The parameter ranges 0～7.

Note: The write retry times takes effect when the following commands are executed:

EPC C1G2 (ISO18000-6C) command: Write data, write EPC number, specify mask extension to write data, block erase, block write;

ISO18000-6B command: Write data.

8.4.29 User password setting of tag custom function

This command is used to set a user-defined access password. The access password is valid after setting the Peek function of the Monza4QT tag. The password will be stored in the reader, and it will still be valid next time it is powered on.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	UserPwd
	

	0x08
	0xXX
	0x7d
	4Bytes
	LSB
	MSB


UserPwd: 4 bytes, high byte first. User-defined access password.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x7d
	0x00
	——
	LSB
	MSB


8.4.30 User password reading of tag custom function

This command is used to get the user-defined access password.
	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x7e
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	UserPwd
	

	0x09
	0xXX
	0x7e
	0x00
	4Bytes
	LSB
	MSB


UserPwd: 4 bytes, high byte first. User-defined access password.

8.4.31 Reader profile setting/reading command
This command is used to set or read the internal profile parameter configuration of the reader. The default value of profile is 1, and this parameter is not lost when power off.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	profile
	

	0x05
	0xXX
	0x7f
	0xXX
	LSB
	MSB


Parameter parsing:

profile: profile sets/reads parameters.

Bit7: Read/set profile flag.

0 – Read profile number;

1 - Set profile number.

Bit6~Bit0: profile number.

If Bit7=0, Bit6～Bit0 will be ignored;

If Bit7=1, Bit6～Bit0 are the profile numbers to be set. The parameter ranges 0～3. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	profile
	

	0x06
	0xXX
	0x7f
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

profile: The current profile setting number of the reader.

Bit7: Reserved, the default value is 0.

Bit6~Bit0: profile number of the reader. The parameter ranges 0～3.

Note: The configuration of pofile0~3 is as follows: 
Profle 0: Tari 25uS, FM0 40KHz;

Profile1: Tari 25uS, Miller 4 250KHz (recommended configuration, system default);

Profile2: Tari 25uS, Miller 4 300KHz;

Profile3: Tari 6.25uS, FM0 400KHz.

8.4.32 Synchronize EM4325 time stamp

This command is used by the reader to broadcast a time stamp to all EM4325 electronic tags in the RF field.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	UTC Time
	

	0x08
	0xXX
	0x85
	4Bytes
	LSB
	MSB


Parameter parsing:

UTC Time: 4 bytes, the UTC time to be broadcast and sent, indicating the seconds from 1970-01-01 00:00:00 to the current time. High byte first. The highest byte of UTC Time shall not be 0, otherwise, the synchronization will fail.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x85
	0x00
	——
	LSB
	MSB


Notes:

(1) The EM4325 tag must be in BAP mode to receive the synchronous time stamp command and take effect.

(2) The highest byte of the UTC time to be synchronized shall not be 0, otherwise, the synchronization will be invalid.

(3) When any alarm bit inside the EM4325 tag is set, the UTC time synchronization is invalid. The user must first use the "Reset EM4325 Alarm" command to clear the alarm flag of the tag, or modify the EM4325 register settings to suspend the related alarm function.
(4) Since the EM4325 tag does not reply to the synchronous time stamp command, the reader will return a successful reply after sending the synchronous UTC command successfully. As for whether the UTC time synchronization of the tag is successful, other commands need to be read and verified.

(5) After the UTC time register inside the EM4325 tag is successfully set, it will automatically increase by 1 every second until the 4-byte UTC register reaches 0xFFFFFFFF and overflows back to zero, or after the system configuration register in the user area inside the tag is modified, then it will stop running.

8.4.33 Get EM4325 temperature data

This command is used by the reader to obtain the temperature data from the EM4325 tag.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x86
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	SendUID
	NewSample
	Pwd

	0xXX
	Lengthened
	0xXX
	0xXX
	4Byte

	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

SendUID: 1 byte. Whether the tag replies with the UID flag.0x00 means not replying UID; 0x01 means replying UID, other values are reserved. If other values are present in the command, the parameter error information is returned. 

NewSample: 1 byte. Whether the tag gets a new temperature data flag.0x00 means to obtain the last temperature data; 0x01 means that the label will re-measure to obtain new temperature data, and other values are reserved. If other values are present in the command, the parameter error information is returned. 

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. high character. Pwd can be zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.

MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	UID
	SenserData
	UTC
	

	0xXX
	0xXX
	0x86
	0x00
	Lengthened
	4Bytes
	4Bytes
	LSB
	MSB


Parameter parsing:

UID: The unique identification number of EM4325 tag.

If the SendUID flag in the command is 0, there is no UID field in the reply data.

If the SendUID flag in the command is 1, there is a UID field in the reply data, and the field length is determined by the tag. Depending on the tag reply, the UID length may be 8 bytes, 10 bytes, or 12 bytes.

SenserData: The temperature data returned by EM4325 tag, the length is 4 bytes, high byte first. For specific definitions, see the Sensor Data register description in the EM4325 Data Manual.

UTC: 4 bytes, the current UTC time stamp of the tag, indicating the seconds since 1970-01-01 00:00:00. High byte first. If the tag has not previously been successfully synchronized or set a UTC timestamp, the returned UTC time stamp is all zeros.

8.4.34 Get the SPI external data of EM4325

This command is used by the reader to obtain data information from the slave device connected to the SPI port of the EM4325 through the EM4325 tag as the SPI master device.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x87
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	SPICmdSize
	ENum
	EPC
	SPIResSize
	SPISclk
	SPIInitDelay
	SPIInterval

	0xXX
	0xXX
	Lengthened
	0xXX
	0xXX
	0xXX
	0xXX

	SPICmd
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	Lengthened
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of tag whose data is to be read. The length is determined according to the given EPC number. The EPC number is in word and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

SPICmdSize: 1 byte, the byte length of the SPI command to be sent. SPI command byte length parameter range is 1~8, other values are reserved. If other values are present in the command, the parameter error information is returned. 

SPIResSize: 1 byte, the length of data bytes that the SPI slave device will reply. The length of SPI reply data bytes ranges 0~7, where 0 means no reply, and other values are reserved. If other values are present in the command, the parameter error information is returned. 

SPISClk: 1 byte, indicating the SPI bus clock.

0 – 40KHz;

1 – 80KHz;

2 – 160KHz;

3 – 320KHz.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

SPIInitDelay: 1 byte, indicating the delay time for initializing the SPI clock.

0 – 1 SCLK;

1 – 50us;

2 – 500us;

3 – 5ms.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

SPIInterval: 1 byte, indicating the delay between each SPI byte of data.

0 – No delay;

1 – 50us;

2 – 100us;

3 – 500us.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 
SPICmd: The SPI command data to be sent, the byte length must be the same as that specified by SPICmdSize.

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. Pwd can be zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	SPIResData
	

	0xXX
	0xXX
	0x87
	0x00
	Lengthened
	LSB
	MSB


Parameter parsing:

SPIResData: The data returned by the SPI slave device to the EM4325 tag, the length ranges 0~7 bytes, and the byte length should be consistent with the length specified by SPIResSize in the command.

Note: Before sending the command to obtain the SPI external data of the EM4325, the user must configure the I/O Control Word register of the EM4325, enable the SPI port and set it as the SPI master port, and enable the SPI pin pull-up register.

8.4.35 Reset EM4325 alarm

This command is used to reset/clear all alarm signals inside the EM4325 tag, including UTC clock and monitoring functions, which will be cleared.

Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0xXX
	0xXX
	0x88
	——
	LSB
	MSB


Data parameters are as follows: 

	Data[]

	ENum
	EPC
	Pwd
	MaskMem
	MaskAdr
	MaskLen
	MaskData

	0xXX
	Lengthened
	4Byte
	0xXX
	2Bytes
	0xXX
	Lengthened


Parameter parsing:

ENum: Indicate the length of EPC number in the range of (0x00~0x0f), in words. The length of EPC is within 15 words. At this time, there are no MaskMem, MaskAdr, MaskLen, and MaskData parameters. When ENum is 0xff, there are MaskMem, MaskAdr, MaskLen, MaskData parameter items, but no EPC parameter item. If it is other value, it will return parameter error information.

EPC: The EPC number of the tag whose alarm is to be reset. The length is determined according to the given EPC number. The EPC number is in word units and must be an integer length. High word first, high byte of each word first. The full EPC number is required here.

Pwd: Four bytes, these four bytes are the access password. The highest bit of the 32-bit access password is the highest bit of the first byte of Pwd (from left to right), the lowest bit of the access password is the lowest bit of the fourth byte of Pwd, and the first two bytes of Pwd are placed in the highest bit of the access password. Pwd can be zero or the correct access code.

MaskMem: 1 byte, mask area. 0x01: EPC memory area; 0x02: TID memory area; 0x03: User memory area. Other values are reserved. If other values are present in the command, the parameter error information is returned. 

MaskAdr: 2 bytes, the starting bit address of mask (unit: Bits). Range 0~16383.
MaskLen: 1 byte, the bit length of mask (unit: Bits).

MaskData: Mask data. MaskData data byte length is MaskLen/8. If MaskLen is not an integer multiple of 8, the byte length of MaskData data is [MaskLen/8] rounded up and added 1. If it is not enough, add 0 in the low order.

Note: When MaskMem, MaskAdr, MaskLen and MaskData are empty, it means that the mask is based on the complete EPC number.

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	0x05
	0xXX
	0x88
	0x00
	——
	LSB
	MSB


Note: Before using the "Reset EM4325 Alarm" command, the user must configure the Temp Sensor Control Word 1 register of the EM4325 to enable the alarm reset command function of the EM4325, otherwise, the EM4325 tag will not respond to this command.
8.4.36 DRM setting/reading command

This command is used to set or read the DRM switch mode. This parameter is lost after power off, and the DRM is disabled by default after the power is turned on again. 
Command:

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	DRMMode
	

	0x05
	0xXX
	0x90
	0xXX
	LSB
	MSB


Parameter parsing:

DRMMode: DRM setting/reading parameter.

Bit7: Read/set DRM flag.

0 – Read the current DRM mode;

1 – Set the DRM mode.

Bit6~Bit0: DRM mode.

If Bit7=0, Bit6～Bit0 will be ignored;

If Bit7=1, Bit6～Bit0 are the DRM mode to be set.

0 – Disable DRM.

1 – Enable DRM.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	DRMMode
	

	0x06
	0xXX
	0x90
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

DRMMode: The current DRM mode of the reader.

Bit7: Reserved, the default value is 0.

Bit6~Bit0: The current DRM mode of the reader. 0 – DRM is disabled; 1 – DRM is enabled.

8.4.37 Measure the return loss of the antenna port

This command is used to measure the return loss value of the antenna port at the specified frequency.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	
	
	
	TestFreq
	Ant
	

	0x09
	0xXX
	0x91
	4Bytes
	0xXX
	LSB
	MSB


Parameter parsing:

TestFreq: The frequency used to test the return loss, in KHz, high byte first. The frequency point must be a multiple of 125KHz or 100KHz, otherwise, the parameter error will be reported.

Ant: 1 byte, the antenna number to be measured this time.

0 – Antenna 1;

1 – Antenna 2;

2 – Antenna 3;

3 – Antenna 4.

Other values are reserved. If other values are present in the command, the parameter error information is returned. 

Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	ReturnLoss
	

	0x06
	0xXX
	0x91
	0x00
	0xXX
	LSB
	MSB


Parameter parsing:

ReturnLoss: The measurement result of the return loss value, in dB.
8.4.38 Measure the current working temperature of the reader

This command is used to measure the current working temperature of the reader.

The command is as follows: 

	Len
	Adr
	Cmd
	Data[]
	CRC-16

	0x04
	0xXX
	0x92
	——
	LSB
	MSB


Response:

	Len
	Adr
	reCmd
	Status
	Data[]
	CRC-16

	
	
	
	
	PlusMinus
	Temp
	

	0x07
	0xXX
	0x92
	0x00
	0xXX
	0xXX
	LSB
	MSB


Parameter parsing:

PlusMinus: Temperature sign, 1 byte. 0x00 - Below zero; 0x01 - Above zero.

Temp: Temperature value, 1 byte, in degrees Celsius.

Note: Only some readers with temperature sensor support this command.
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