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1. COMMUNICATION INTERFACE SPECIFICATION

DL810 & DL5510 series reader  communicates with host (MCU - MPU >
Controller) using serid communication interfface  RS232 or RS485 and complete
corresponding operation according to the host command. The communication parameter is
19200bps 1 start bit, 8 data bits, 1 stop bit without parity check bit. In the process of serid
communication, the least significant bit of one byte is transmitted first and the least
significant byte of command data sequence is transmitted first.

2. PROTOCOL DESCRIPTION

A communication procedure is sponsored by the host sending commands and data to the reader and
the reader returns the result status and data to host after command execution.

The DL810 & DL5510 reader with RS232 interface will send 4 bytes data once to check whether
the RXD and TXD (pin2&3 in DB9) are connected when powered on. If RXD and TXD are
connected, the reader will turn into “demo mode”. The function is void for the reader with RS485

interface.
The following table shows the process of the host computer command:
HOST DIRECTION| READER COMMENT
Command — The interval between two consecutive bytes in
Data Block the command data block should be less

than 15ms. During command data block
sending, synchronization will lost if the
host receives any data from
DL810(DL5510) and the host should stop
command sending and restart the
communication after 15ms.

The command data block the post sending to the reader should conform to the
format of the protocol. The block includes address,operation command symbol, operation
control  symbol command operand and CRC-16 checksum.

The reader completes command execution in 1s (not incuding host sending data time)
except inventory command after receiving host command and returns the results. During the period, it
doesn’t process any host data. The feedback of command execution resultsis as follows:

READER |DIRECTION | HOST COMMENT
Response data — The interval between two consecutive bytes in
block the response data block should be

less than 15ms.

The response data block includes address, command execution result status and response data
After the feedback, awhole communication process finishes.

1
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3. DATABLOCK FORMAT

A. COMMAND DATA BLOCK

| Len | Comadr | Cmd | Stae | Dae] | LSB-CRC16 MSB-CRC16
Len: Command data block length 1 byte (not including itself). Value rangeis 5~25. The number
of Len equals the length of Data[] plus 5.
Com_adr: Reader address, 1 byte. Value range is 0~254. Only will the reader conforming to
the address response the command data block.. VVa ue 255 is broadcasting address. All the readers will
response to the command data block with a broadcasting address.

Cmd: Operation command symbol, 1 byte. It defines 34 commands.

State:  Operation control symbol, 1 byte. Low 4-bytes control operation mode (refer
to each command description for details); High 4-bytes control operation style that value “0” means
ISO/IEC 15693 protocol command, value “F’ means reader-defined command and value “E” means
transparent command. Other values are reserved.

Data[]: Operation command parameters. Thereis no parameters if the LEN item equals 5.

CRC16: CRC-16 checksum, 2 bytes with least significant byte first.

B. RESPONSE DATA BLOCK

| Llen | Comadr | Saus | Dae] | LSB-CRCI6 MSB-CRC16 |
Len: Response data block, 1 byte. Value range is 4~28. The number of Len equals the length of
Data[] plus4.
Com_adr: Reader address, 1 byte. Value rang is 0~254.
Status: Result status value, 1byte. Refer to following tabl e for details.
Data[]: Response data. Thereis no thisitem if Len equals 4.

CRC16: CRC-16 checksum, 2 bytes with least significant byte first.

The reader won’t response if any error found in command data block.

The default value of the reader address Com adr is 0x00. The host may change
it by usingreader-defined command “Write Com_adr”.

Cyclic Redundancy Check (CRC) computation includes all data from Len. The CRC generation
polynomial is the same as that defined in ISO/IEC 15693 protocol without reversing the computation
result. For example, a data block is presented as follows: 0x05, OxFF, 0x01,
0x00, LSB-CRC, MSB-CRC. CRC checksum is LSB-CRC=0x5D - MSB-CRC=0xB2. A reference

CRC computation program is presented as follow:

Polynomial: POLYNOMIA L=0x8408;
Start Value:  PRESET_VALUE=0xffff;

C-Example:

int L
unsigned  int current_crc_value=PRESET_ VALUE;
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for(i=0;i<len;i++) /*len=number of protocol bytes without CRC*/
{
current_crc_value=current_crc_value™((unsigned int)pDatdi]);
for(j=0;j<8;j++)
{
if(current_crc_value& 0x0001)
{

current_crc_value=(current_crc_value>>1)"POLYNOMIAL,;

}

ese

{

current_crc_value=(current_crc_value>>1);

pData[i++]=(unsigned char)(current_crc_val ue& 0x00ff);
pData[i]=(unsigned char)((current_crc_value>>8)& 0x00ff);

4. OPERATION COMMAND (CMD) SUMMARY

DL810 & DL5510 series reader supports 34 commands. Multi-mode operation could be redized
by defining operation control symbol (state) when host transmits a command data block. The detailed
description of every command can be found in the | atter chapters.

13 out of 34 commands are ISO/IEC 15693 protocol command (shown in the following table).
The high 4-bits of the operation control symbol (State) should be set to “0” when host transmits the

commands.
COMMAND PARAMETER COMMENT
Send Receive (if
NAME VALUE | Addressed | Selected | operation
mode mode SuCCesses)
_DSFID, Check if any tag exist in
Inventory 0x01 - o
_UID the effective field
Turn appointed tag into
) _ Quiet state and no
Stay Quiet 0x02 _UID .
response to further
inventory command.
uID > _block Read out daa in
Read Single 0x20 _block block number security apPoi nt.ed block
Block number status » whichis4 or 8 bytes
_data and its security state.
uiD » :
e - block Write data of 4 or
Write Single block - _ : :
0x21 - number > 8 bytesinto appointed
Block number >
_data block.
_data
3
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_UID » Lock appointed
Lock Block 0x22 _block _block number | block to turn it into
number a “read- only” one.
_block
uID, , securit
- _first  block y Read out daa of
, first status > . :
Read Multiple - number, appointed multiple
0x23 block _data
Block _number  of , blocks  synchronously
number, (repesting . :
block and their security state.
__number _number of
of block block times)
Turn appointed tag into
Select 0x25 uiD - P X
- - “selected state”.
Reset to Turn appointed tag into
0x26 uiD - P =
Ready - - “Ready state”.
_UID , Writethe  Application
Write AF 0x27 AFI _AFH - Family Identifier of
B appoi nted tag.
Lock the Application
Lock AFI 0x28 _UID - - Family Identifier of
appointed tag.
_UID Writethe Data Storage
Write DSFID 0x29 _DSFID _DSFID Format Identifier of
appointed tag.
Lock the Data Storage
Lock DSFID Ox2A _UID o o Format Identifier of
appointed tag.
_Information
Hag >
uiD >
- Get detailed
Get System _ _DSFID » . .
. 0x2B _UID information of
Information _AF > ointed t
_Memory : P -
_IC
reference
2 2 Remark : AFI, the Application Family I dentifier.
< Remark : DSFID, the Data Storage Format | Dentifier.
2 2 Remark : UID, Unique I dentifier, every tag holds an unique Ul D(8 bytes) as follows:
Bit64~hit57 Bit56~bit49 Bit48~bitl
OxEO Manufacturer code Unique serial number

L X X 2

Remark : Thetags conforming to | SO/IEC protocol stores data in the blockswith 4 or 8 bytes size.
Remark : Access mode which containstags’ UID is “addr essed oper ation mode”.
Remark : Access mode which doesn’t contain tags’ UID is “selected operation mode”. To accesstag in this

operation mode, “Select” command should be executed first on a tag to make it in “Selected stated”. Then

all command oper ation in “selected operation mode” will be aimed at thistag.
2 2 Remark : Thefollowing figure showsthe state transfer of atag.

4
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18 out of the 34 commands are reader-defined commands (shown in the following table). When
host send them, the high 4-bits of operation control symbol (State) should be “F.

COMMAND PARAMETER COMMENT
NAME VALUE SEND RECEIVE
_Version, Gain reader add ead
_Reader_type, ain  reader | ress ,reader
Get Reader _ software version, reader type,
) 0x00 _Tr_type, . .
Information reader protocol  information
_Inventory | and Inventory Scan Time.
Scan Time
Close inductive field. When the
fied closed, the reader will not
_ _ execute any ISO/IEC 15693
Close RF 0x01
protocol command the host sends
and return corresponding error
code.
Open RF 0x02 — — Open inductive field.
Write Com_adr 0x03 _Com_adr — Set reader address of the reader.
Write
_Inventory _ )
InventoryScan 0x04 ) Set InventoryScanTime va ue.
) ScanTime
Time
Set Genera _ Set Outputl and Output?2 state
0x05 _Output
Output (TTL level).
Get General OXOB _ Irout Get the date of
Input X —Npu Inputl(TTLIevel).
_ Set the state of the relay
Set Relay 0x07 _Relay .
in thereader.
Set Active _ ,
ANT 0x08 _ANT_status Set the current effective antenna
5
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Get ANT _ .
0x09 _ANT_status | Get the current antenna setting.
Status
Set Defined
0x80 _Block len _ Set the user defined block length.
Block Length
Get Defined _ Get the value of user
0x90 _Block len )
Block Length defined block length.
Set the reader enter/exit  Scan
Mode. The host also uses this
Set Scan-Mode Ox0a _Scan-Mode - command to define output
data content and format under
Scan Mode.
Get Scan-Mode 0x0b _ _Scan-Mode Getthe reader’s current Scan
Status M ode setting
Set Receive
Ox0e _Channel - Set effective receive channel
Channel
Get Receive OxOF _ _Channel Get current receive channgl
Channel Status setting
Set parsing mode in multiple tags
Set Parse Mode 0x70 _ParseMode _ P . g peta
processing
Get Parse _ . .
Mode 0x71 _ParseMode Get current parsing mode setting

3 out of the 34 commands are transparent commands (shown in the following table). When host
send them, the high 4-bits of operation control symbol (State) should be “E”.

COMMAND PARAMETER COMMENT
NAME VALUE SEND RECEIVE
Use the reader as a RF front-end
_RSP-Length, ,
TransparentRead 0x02 _Daa engineto read datafrom tag. The
Custom-Data S ,
- timing is according to 1SO15693.
_Option, Use the reader as a RF front-end
TransparentWrite 0x03 _RSP-Length, _Daa engine to write datainto tag. The
_Custom-Data timing is according to 1SO15693.
RSP-Time, Use the reader as a RF front-end
TransparentCustom - i
zedcmd 0x04 _RSP-Length, _Daa engine to read data from tag.
_Custom-Data Thetiming is user defined.
6
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5. LIST OF COMMAND EXECUTION RESULT STATUS

The high 4-bits and low 4-bits of command execution result status byte have different meaning.
Low 4-bits indicates command execution result and high 4-bits indicates protocol style. High 4-bits
are dl zero for ISO/IEC 15693 protocol. The following table show the details:

RESPONSE DATA BLOCK
STATUS COMMENT
Len | Com_ adr | Status | Datg[] | CRC-16
Legnth Return status 0 to host after
of LSM+ command is executed
OxXXX 0x00 Success i
Datq] MSB successfully. Data block contains
+4 result data.
Return status 1 to host when
Command
LSM+ the  number of command
4 OxXX 0x01 _ operand
MSB operands doesn’t conform to the
length error
command request.
Return status 2 to host when
LSM+ Command not
4 OxXX 0x02 _ MSB suoported the reader does not  support
bp the command the host sends.
Return status 3 to host when one
LSM+ | Operand out of | or more operand of command
4 OxXX 0x03
- MSB range data block sent by host are out of
range.
, Return status 5 to host when
Inductive , , . :
LSM+ , the inductive fidd is closed
4 OxXX 0x05 _ field
MSB and the host sends a ISO/IEC
closed
15693 command.
LSM+ EEPROM Return status 6 to host when
4 OxXX 0x06 _ MSB operation the reader encounterserror in
error EEPROM access.
Return  status OxOA when the
reader execute an Inventory
Inventory-
LSM+ , command and does not get
4 OxXX Ox0A Scan-Time
- MSB one complete tag’s UID
overflow ,
before user-defined Inventory-
ScanTime overflows.
Inventory not | Return status OxOB when the
LSM+ finished before | reader execute an Inventory
4 OxXX 0x0B _ MSB Inventory- command and does not get all
Scan-Time tag’s UIDs before user-defined
overflows Inventory-ScanTime overflows.
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Return status OxOC when the
reader finds one or more tag

4 OxXX 0x0C _ LJZ:; ISO error response in a way that is
not compatible with ISO/IEC
15693 protocol definition.
LSM+ Return oxOE when the reader
4 OxXX OxOE - MSB No tags finds no active tag in the

inductive field.
Return status OxOF when an error

. occurred in command  execution
Error_ | LSM+ Operation ) )
5 OxX X OxOF and the further information of the
code MSB error . .

error is defined by the Error_code

in response data bl ock.
2 2 Remark : The length (Len) of response data block when a command finished successfully will vary from

command to command. Further information could be found in following detailed description of individual
command.

< Remark :  When the reader return gatus OxOF, the Error_code in response data block
indicate further

explanation to the error occurred in command execution. The definition of Error_code is

available in following chapter.

6. ERROR_CODE DEFINITION

When the reader return status OxOF, the Error_code in response data block
indicate further explanation to the error occurred in command execution. The value of Erro_code is
predefined by the | SO/IEC 15693 protocol as follows:

CODE COMMENT

0x01 Commands not support. For example: invalid command code
0x02 Commands can not be identified. For example: invalid command format
0x03 Operation not supported

OxOf Unknown error

0x10 Appointed block is not avail able or don’t exist.

0x11 Appointed block has been locked and can’t be locked again.
0x12 Appointed block is locked and can’t change its content.

0x13 Appointed block does not operate normally.

0x14 Appointed block can’t be locked normally.

OxAO0~OxDF User-defined error code.

8
PDF CH#H] "pdfFactory Pro" ik H A A ww. fineprint.cn



http://www.rfid-in-china.com
http://www.fineprint.cn
http://www.fineprint.cn

DAILY RFID www.rfid-in-china.com DL810 & DL5510 RFID Reader User Manual

7. DETAILED DESCRIPTION OF OPERATION COMMAND

DL810 & DL5510 series reader supports 34 commands. Every command may run in multiple
modes. Detailed description of the supported commands is presented as foll ows:

7.11S0 15693 PROTOCOL COMMAND

DL810 & DL5510 series reader supports 13 ISO/IEC 15693 protocol commands.
When host sends these commands, high 4-bits of operation control style (State) should be set to dl Os.

ISO/IEC 15693 protocol commands could only be available when the inductive field is on. The
inductive field could be turned on by reader-defined command “Open RF’. The
default state of inductive field is on when the reader is powered on.

7.1.1 Inventory

Applied to: All models

The function of inventory command is to check the existence of any ISO/IEC 15693 compatible
tags ininductive field and get the UIDs of the tags.

Before running the inventory command, users can set InventoryScanTime according
to their requirement. The default value of InventoryScanTime is 3s. Its vdue
can be changed Dby reader-defined command < “Write  InventoryScanTime”. The
range of InventoryScanTime  is 3*100ms~255*100ms. In most cases, Value 3s is a
good choice in most circumstances. User can appropriately set the time to meet ther
specific requirements. Two points should be taken into consideration . One is the vdue
could be st a smdler vdue to speed up the response of inventory command, the other
one is the value should not be set too small to process dl the tags in inductive field efficiently
especially when there are alot of tags at the sametime.

If the InventoryScanTime value is set atoo small valueto get onetag’s UID in the set time limit, the
reader will return aresponse data block as follow:

Len Com_adr Status Data(] CRC-16
0X04 OXX X OX0A — LsB | MsB

Six operation modes are available for Inventory command:

MODE | STATE | DATA[] COMMENT

Inventory All Ready dstate tags will respond. Only one

without 0x00 - tag’s UID will be retuned and that tag will

AFl be turned into Quiet state.

Inventory All Ready state tags with the appointed AFl will respond.

with AF 0x01 _AH Only one tag’s UID will be returned and that tag will be
turned into Quiet state.

9
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Renewed Style. Thereader will run  “Close RF” and
“Open RF’ automatically before command execution to
wake up all the tags in inductive field. So all tags will

0x06 respond and the reader will retun al UIDs
that have been decoded before InventoryScanTime
overflows. The reader will turn the tags whose UIDs
have been decoded into Quiet state.

Consecutive Style. All Ready state tags will respond. The

reader will return al UIDs that have been decoded before

InventoryScanTime overflows. The reader will turn the

tags whose UIDs have been decoded into Quiet state.

Renewed Style. The  reader will run“Close RF” and

“Open RF”  automatically before command execution

to wake up al the tags in inductive field. So all tags with

0x07 _AH the appointed AF will respond and the reader will return

dl UIDs that have been decoded Dbefore

InventoryScanTime overflows. The reader will turn the

tags whose U1Ds have been decoded into Quiet state

Consecutive Style. All  Ready sate tags with the

gopointed AFl  will respond. The reader will

0x03 _AF reeurn  all UIDs that have been decoded before

InventoryScanTime overflows. The reader will turn the

tags whose UIDs have been decoded into Quiet state.

Inventory-
scan
without
AFl

0x02

Inventory-
scan with
AFI

7.1.1.1 Inventory without AFI

Len Com_adr Cmd State Data(] CRC-16

0x05 OXXX 0x01 0x00 — LsB | MsB

Len Com_adr Status Data(] CRC-16

oxod OXX X 0x00 DSFID,UID LsB | MsB
10
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0x0d, 0xXX, 0x0C, 0x0%&, 0xXX, 0x01, 0x0C,
DSFID, UID, CRC-16 CRC-186
3
=
7
Wait - _é Fa: -— Invertory (o Wait
eXists
c
z

0x04, 0xXX, 0x0e,
CRC-16

€ Remark: The tag whose UID have been decoded by the readers will be turninto Quiet state.
¢ Remak: If there is a& lesst one Ready state tag in the field and the reader could no

decode its UID before InventoryScanTime overflows( for example, the InventoryScanTime has been set to atoo
small value), the reader will return the response data block: 0x04,0xXX,0x0A,CRC-16.

7.1.1.2 Inventory with AFl

Len | Com_adr | Cmd | State Data(] CRC-16

0X06 | OXXX 0x01 | O0x01 AFI LSB | MsB

Len | Com_adr | Status Data(] CRC-16

0x0d OXX X 0x00 DSFID,UID LSB | MsB
0x0d, 0xXX, 0s0C, Ux0t, UxXX, 0x01, U301,

S0, UL, CRC-16 AR, CRC-1€

Wail - Iaventory (= = Wail

€ Remark: The tag whose UID have been decoded by the readers will be turninto Quiet state.
€ Remak: If there is a& lesst one Ready state tag in the field and the reader could no

decode its UID before InventoryScanTime overflows( for example, the InventoryScanTime has been set to atoo
small value), the reader will return the response data block: 0x04,0xXX,0x0A,CRC-16.

1
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When the reader runs inventory command in Scan Mode, the reader will try to
decode dl available tags in field and feedback their UIDs. If the InventoryScanTime has been
st to a smallvaue and there are many tags in field, the reader may not be able
to decode al tags before InventoryScanTime overflows. Under this circumstance, the

reader will send back the following response datablock after sending UIDs collected.

Len Com_adr Status Data(] CRC-16
Ox04 OXXX Ox0B — LsB | wmsB

Users can send a consecutive style inventory-scan command next to let the reader decodes the
remaining tagsin the field.

7.1.1.3 Inventory-scan without AFI

Len Com_adr Cmd State Data(] CRC-16
0x05 OxXX 0x01 0x06(renewed style) — LSB MSB
0x05 OxXX 0x01 0x02(consecutive styl€) — LSB MSB
Len Com_adr Status Data[] CRC-16
oxod OxXX 0x00 DSFID,UID-1 LSB MSB
oxod OxXX 0x00 DSFID,UID-2 LSB MSB
oxod OxXX ox00 | e LSB MSB
0x04 OxXX 0x0e — LSB MSB
Ux0d, Ox

-_— - -l- ———————— Inventory = Wait

0xCd, 0xX ( OxCd, 0xXK, 0xUC,
GSEID, UID=  / eeesarionnes DSELD, ULD-1,

CRC-16 CkC-16

0x04, 0 IxCe,
CRC-1

€ Remark: The number of response data blocks containing UID equals the number of tags have been decoded.
€ Remark: There are three types of response data blocks indicate the end of inventory-scan command:
Scan over: 0x04,0xX X,0x0E,CRC-16 ;

InventoryScanTime overflows and no one UID has been decoded: 0x04,0xXX,0x0A,CRC-16;
InventoryScanTime overflows and not al Ul Ds have been decoded: 0x04,0xXX,0x0B,CRC-16;

12
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7 .1.1.4 Inventory-scan with AFI

Len Com_adr Cmd State Data(] CRC-16
0x06 OxXX 0x01 0x07(renewed style) _AFI LSB MSB
0x06 OxXX 0x01 0x03(consecutive style) _AFI LSB MSB
Len Com_adr Status Data([] CRC-16
0x0d OXX X 0x00 DSFID,UID-1 LSB | MSB
0x0d OXX X 0x00 DSFID,UID-2 LSB | MSB
0x0d OXX X ox00 | e LSB | MSB
0x04 OxXX 0x0e — LSB MSB
0x06, (p‘jlvbl;:—ib(.“r

e { Inventory

%04, 0xXX, 0x0c,
CRU-1€

€ Remark: The number of response data blocks containing UID equals the number of tags have been decoded.
€ Remark: There are three types of response data blocks indicate the end of inventory-scan command:
Scan over: 0x04,0xX X,0x0E,CRC-16 ;

InventoryScanTime overflows and no one UID has been decoded: 0x04,0xXX,0x0A,CRC-16;
InventoryScanTime overflows and not al Ul Ds have been decoded: 0x04,0xXX,0x0B,CRC-16;

7.1.2 Stay Quiet

Applied to: All models

The host sends this command to let the reader turn the corresponding tag into Quiet state. When a
tag in Quiet state, it will not reply any inventory command. But it will still reply any command in
addressed mode. There are three ways to make the tag | eave Quiet state:

Tag istaken out of effective field and reentry init.
Use Select command to turn the tag into Selected mode.
Use Reset to ready command to turn the tag into Ready state.

Len | Com_ adr | Cmd | State Data(] CRC-16
ox0d OXXX 0x02 0x00 uID LsB | MsB

13
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Len | Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LsB | MsB

0x0d, 0xXX, 0x02, 0x00,

0x04, 0xXX, 0x00, CRC-1¢€ UID, CRC-1¢€
-
o
o
Wait - _<Lue;®q- — Stay Quiet (= = Wait
z

0x05, 0xXX, 0x0f,
error_code, CRC-1€

7.1.3 Read Single Block

The host sends this command to let the reader read out the correspondingtag’s
one block content(4 or 8 bytes) and its security status byte.

The blocks number and the size of ablock may differ from tag to tag with different manufacturer.
Please refer to appendix 1.

7.1.3.1 4-Byte Block

Len Com_adr Cmd State Data(] CRC-16

Ox0e OxX X 0x20 0x00 UID,block _number LSB MSB

0x06 OxXX 0x20 0x01 block_number LSB MSB

Len Com_adr Status Data(] CRC-16

0x09 OxXX 0x00 block_security status, LSB MSB
block_data(4bytes)

14
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“addressed mode” :
0x0e, 0xXX, 0x20, 0x00,
UID, block_nunber, CRC-186

0Ox0¢, 0xXX, Ox00,
block_security_status {1byte),
data (4bytes), CRC-16

=
lpe
Wait — Read Single Block (o — Wait
c
Zz
0x0F, 0xXX, 0x0f, “selected mode”
error_code, CRC-16 0x06, 0xXX, 0x20, 0x01,

block number, CRC-16

€ Remark: When no tag inthefield, please refer to former chapter for the contert of the response data block.

7.1.3.2 8-Byte Block

Len Com_adr Cmd State Data(] CRC-16

0x0e OxXX 0x20 0x04 UID,block_number LSB MSB

0x06 OxXX 0x20 0x05 block _number LSB MSB

Len Com_adr Status Data(] CRC-16

oxod OxXX 0x00 block_security status, LSB MSB
block_data(8bytes)

“addressed mode” :
0x0e, 0xXX, 0x20, 0x04,
UID, block nunber, CRC-16

0x0d, 0xXX, 0=00,
block security_status{lbyie),
data (8bytes), CRC-16

<
T
o
Wait - == Read Single Block | == = Wait
Z
0x0%, 0xXX, 0x0f, “selected mode”
error_code, CRC-18 0x06, 0xXX, 0x20, 0x0F,

block_number, CRC-16

¢ Remak: When no tag in the effective field, please refer to former chapter for the contert of the response data
block.

7.1.4 Write Single Block

15
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The host sends this command to let the reader write corresponding tag’s one block content(4 or 8
bytes). The blocks number and the size of a block may differ from tag to
tag with different manufacturer. Please refer to gppendix 1.

If the appointed block has been locked, operation will fail and the reader
will return theerror_code.

7.1.4.1 4-Byte Block

There are two types of write operation feedback style corresponding to the
Option_flag bit in1SO/IEC defined write command’s flag byte. When tag supports write operation with
Option_flag=1, itisatype A tag. When tag supports write operation with Option_flag=0, it is atype B tag.

Please refer to appendix 1.

Tags of type A :
Len |Com adr | Cmd | State Data(] CRC-16
0x12 OxX X 0x21 0x00 UID,block_number ,data(4bytes) | LSB | MSB
Ox0a OxXX 0x21 0x01 block_number,data(4bytes) LSB | MSB
Len | Com_adr | Status Data(] CRC-16
0x04 OXXX 0X00 — LSB | MSB
“addressed mode”
. OxXX, Cx21, Cx0C,
Cx04, CxXX, Cx0C, CRC-18

~<
T
o

Walit = —éi@ﬂ- — Write S'ngle Block (o - Wait

NO

Cx05, (xXX, CxC[l,
crror_code, CRC—16

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.

Tags of type B:
Len | Com_adr | Cmd | State Data(] CRC-16
0x12 OxX X 0x21 0x08 | UID,block_number,data(4bytes) | LSB | MSB
Ox0a OxXX 0x21 0x09 block_number,data(4bytes) LSB | MSB
Len | Com_adr | Status Data(] CRC-16
0x04 | OxXX 0x00 — LSB | MSB
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“addressed mode”
Cxlz, CxXX, Cx21, £x08,
Cx04, CxXX, Cx0C, CRC-1¢ ULL, block_number,
data(4bytes), CRC-1€

Wait — Write Single Block (o — Wait

NO

“selected mode”
CxCa, CxXX, Cx21, Cx09,
nlock _number,
datai{dbytes), CRC-1¢

Cx0h, CxXX, CxCf,
error_code, CRC-1¢€

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data
block.

7.1.4.2 8-ByteBlock

There are two types of write operation feedback style corresponding to the Option flag
bit inISO/IEC defined write command’s flag byte. When tag supports write operation with Option_flag=1,
it is atype A tag. When tag supports write operation with Option_flag=0, it is a type B tag. Please refer
to appendix 1.

Tags of type A :

Len | Com_adr | Cmd | State Data(] CRC-16
0x16 OxX X 0x21 0x04 | UID,block_number,data(8bytes) | LSB | MSB
0x0e OxXX 0x21 0x05 block_number,data(8bytes) LSB | MSB
Len | Com_adr | Status Data(] CRC-16
0x04 | OxXX 0x00 — _ JisB|MmsB

Cx04, CxXX, Ux0C, CRC—16

Wait Wirite Single Block (= — Wait

Cx0b, CxXX, CxCf,
error_code, CRC—14

CxCe, €3
hlock

data{&hyles), CRC-186

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data
block.
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Tagsoftype B :

Len | Com_adr | Cmd | State Data(] CRC-16
0x16 OxX X 0x21 0x0C | UID,block_number,data(8bytes) | LSB | MSB
Ox0e OxXX 0x21 0x0D block_number,data(8bytes) LSB | MSB
Len | Com_adr | Status Data(] CRC-16
0x04 OXXX 0X00 — LSB | MSB
“addressed mode”
Ox 16, OxXX, 0x21, O0x0c,

Ox04, 0xXX, Ox0C, CRC-16 UlLD, b lock number,
data (Ebyies), CRC-196
—<
o5
o
Wait = — Write Single Block (- — Wait
=
Ox0E, OxXX, 0x0t, Tseleeted” &
orror_code, CRC— 196 Ox0e, XX, 0x21, 0x0d,
— H1 aumhber,
data (bhytes), CRC-16

DL810 & DL5510 RFID Reader User Manual

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.

7.1.5 Lock Block

The host sends this command to let the reader lock the appointed block. When a block has been
locked, its content should not be able to change any more.

Lock block is a write-alike command and also has two styles according the tag’s A or B type.
Please refer to 7.1.4 and appendix 1.

Tags of type A :
Len | Com_adr Cmd State Data(] CRC-16
Ox0e OxXX 0x22 0x00 UID,block_number LSB MSB
0x06 OxXX 0x22 0x01 block_number LSB MSB
Len Com_adr Status Data(] CRC-16
Ox04 OXXX 0x00 — LsB | MsB

18
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Cx04, CxXX, CxOC, CRC—16

ldressed mode”™ :
KX, Cx22
ck_number, CRC-16

-
T
o

Wait

Lock Black (o — Walit

NO

Cx0h, CxXX, (xCt,
ode, CRC—16

Craor

“selected mode™
Cx0€, CxXX, Cx29, C(x01,
hlock _number, CRC—16

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.

Tagsoftype B :

Len Com_adr Cmd State Data[] CRC-16
0x0e OxXX 0x22 0x08 UID,block_number | LSB | MSB
0x06 OxXX 0x22 0x09 block_number LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB
“addressed mode”
0x04, 0xXX, 0x00, CRC— 18 UT‘;‘“iin‘ nj:‘[i} ‘33'_‘;1‘;
Wait = — Lock Block (- — Wait

<
=z

Ox08, 0xXX, 0xOft,
error_code, CRC—16

*selected mode”
0x06, OxXX, Ox22, Ox0%F,
block_numnber, CRC—16

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.

7.1.6 Read M ultiple Block

The host sends this command to let the reader read out the corresponding tag’s severa blocks’
content(4 or 8 bytes per block) and their security status bytes. The blocks number and the size of a
block may differ from tag to tag with different manufacturer. Please refer to appendix 1.

The reader can read out as many as 28 blocks one time with block size is 4 bytes and as many as

15 blocks with block sizeis 8 bytes.

19
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7.1.6.1 4-Byte Block

Len Com_adr Cmd State Data(] CRC-16
_UID, _first block

OxOf OxXX 0x23 0x00 number, _number of | LSB MSB
blocks
_first  block  number,

0x07 OxXX 0x23 0x01 LSB MSB
__number of blocks

Len Com_adr Status Data(] CRC-16

block_security status,
block_data(4bytes)
OxXX OxXX 0x00 (Repeated times equals LSB | MSB
_number of blocks)

block security_status{lbyte),
da<e (4bytes) ------,

CRC-1¢

Wait -

NO

—<
[u o
o

— Read

multinle Block

(o Wait

Cx05, (xXX, CxCF,
error_code, CRC-16

£x07, (xXX, C
‘irst_block_
number_o

= block, CRC

¢ Remak: When no tag in the effective field, please refer to former chapter for the contert of the response data
block.

7.1.6.2 8-Byte Block

Len Com_adr Cmd State Data(] CRC-16
_UID, _first block

OxOf OxXX 0x23 0x04 number, _number of | LSB MSB
blocks
_first  block  number,

0x07 OxXX 0x23 0x05 LSB MSB
__number of blocks

Len Com_adr Status Data(] CRC-16

block_security status,
block_data(8bytes)
OxXX OxXX 0x00 (Repeated times equals LSB | M3SB
_number of blocks)
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“addressed mode”

CxC7, OxXX, (x23, {x04,
UILL, (irst_hlock number,
number_of block, CRC—15
-
et
o
Wait Read multipnle Block | == e Wait

“selected mode”
£x07, (xXX, (€
“irst_bl
number_o” bl ock, CRC-185

Cx05, £xXX, CxCf,

orror_code, {

¢ Remak: When no tag in the effective field, please refer to former chapter for the contert of the response data
block.

7.1.7 Select

The host sends this command to let the reader turn the appointed tag into
Selected state. All sdected mode commands are aming to the tag in Selected state. There
is only one tag in Selected state at a time in the effective field. When turning a new tag into
Selected state, the former Selected state tag will turn into Ready state. User can aso use this command
to turn a tag from Quiet state into Selected state. This command can only run in Addressed
mode and the command data block must contain UID of the appointed tag.

Len Com_adr Cmd State Data([] CRC-16
ox0d OXXX 0x25 0x00 UID LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXX X 0x00 — LSB | MSB

“addressed node”
CxCc, CxXX, Cx25, Cx00,

Cx04, CxXX, Cx00, CRC-1¢€ .
UIL, CRC-1¢

Wait Select (o Wait

NO

¢ Remak: W noctags in _;_‘Iag,a‘iaﬁ_ive field/ please refer to former chapter for the content of the response data
block. error code, CRC-1€

21
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7.1.8 Reset to Ready

The host sends this command to let the reader turn the appointed tag from Quiet state into Ready

state.
Len Com_adr Cmd State Data[] CRC-16
0x0d OxXX 0x26 0x00 uID LSB | MSB
0x05 OxXX 0x26 0x01 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 000 — LSB | MSB
This command with state=0x01 will turn all thetagsin field from Quiet state into Ready state.
“addressed mode”
C304, CxXX, (300, CRC-1€ CxCe, CxXX, Cx26, Cx0C,
' UIL, CRC-1€

Wait . —@1‘9{- - Reset *o Ready (== = Wait

C
z

SAHA

~

b, CxXX, CxCf,

0
error code. CRC—16 (308, UxXX, Cx24, Cx01,

CRC-1¢

¢ Remak: When no tag in the effective field, please refer to former chapter for the contert of the response data

block.

7.1.9 Write AFI

The host sends this command to let the reader write anew AFI value to the appointed tag.

M SB of AFI L SB of AFI SIGNIFICATION
0 0 Entire types and subtypes
X 0 Entire subtypes of X type
X Y Y subtype of X type
0 Y Entire Y subtypes
1 0,Y Transportation
2 0,Y Finance
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3 0,Y Identity authentication
4 0,Y Communication
5 0,Y Medicine

6 0,Y Multimedia

7 0,Y Gambling

8 0Y Data storage

9 0Y [tem management
A 0,Y Express package
B 0,Y Post office

C 0,Y Airmail package
D 0,Y

E 0,Y

F 0,Y

€ Both “X” and “Y” represents 1~F

Write AFl is a write-dike command and also

type. Please refer to 7.1.4 and appendix 1.

has two styles according the tag’s A or B

Tagsof type A :
Len Com_adr Cmd State Data([] CRC-16
Ox0e OxXXX 0x27 0x00 uiD, AFI LSB | MSB
0x06 OxXXX 0x27 0x01 AFI LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB
“addressed mode” :
0%04, 0xXX, 0x0C, CRC-16 0x0¢, 0xXX, 0x27, 0x00,
UID, AFT, CRC-16
3
&
Wait Write AFI (= = Wait

z

~

* Operation —
succeed

0x0E&, 0xXX, 0x0f,
error_code, CRC-16

“selected wode”
0x0€, 0xXX, 0x27, 0x01,
AFT, CRC-16

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.
Tags of type B :
Len Com_adr Cmd State Data([] CRC-16
0x0e OXX X 0x27 0x08 UID, AFI LSB | MSB
0x06 OXX X 0x27 0x09 AFI LSB | MSB
23
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Cx05h, (xXX, (x(f,
error_code, CRC-16

Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB
“addressed mode” :
Cx04. CxXX, (x0C, CRC-16 CxCe, CxXX, (x27, Cx08,
UIL, AFI, CRC-16
<
2
Wait Write AFI (o Wait

“selected mode” :

Cx0€, CxXX, (x27, (x08,

AFI, CRC-16

€ Remark: When no tag inthefield, please refer to former chapter for the content of the response data block.

7.1.10 Lock AFI

The host sends this command to let the reader lock the tag’s AFl value. When a tag’s AFl has
been locked, its va ue should not be able to change any more. Lock AHF is a write-aike command and

also has two styles according the tag’s A or B type. Please refer to 7.1.4 and appendix 1.
Tags of type A :

€ Remak: When no tag in the effective field, please refer

blocl

=
=

Len Com_adr Cmd State Data([] CRC-16
0x0d OxXX 0x28 0x00 uiD LSB | MSB
0x05 OxXX 0x28 0x01 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB
“add ed moce” :
0x04, 0xXX, 0x00, CRC—16 0x0d, 0xXX, Dx2%, 0x00,
UTD, CRC-16
Wait - —< — Lock ALl e Wait

Ox0E, OxXX, OxOT,
er>or_code, CRC—186

K.

24

“selecled mpde”
0x0E5, OxXX, 0x2%, Ox01,

//former chapter fof' e bontent of the r
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Tagsof typeB :

Len Com_adr Cmd State Data[] CRC-16
0x0d OXX X 0x28 0x08 uID LSB | MSB
0x05 OXX X 0x28 0x09 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXX X 0x00 — LSB | MSB

“acddressed mode” :

Cx04, CxXY, Cx0C, CRC-1€ Cxle, CxXX, 0x28, (208,

UIL, CRC-1€

SHA

Wait ¢ —<> - Lock AFI (= = Wait

C

Z
{x05, (xXX, (xCf, “selected mode”
error_code, CRC-1€ {x05, CxXX, (x28, (x09

CRC-1¢

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data
block.

7.1.11 WriteDSFID

The host sends this command to | et the reader write anew DSFID value to the appointed tag.

Write DSFID is a write-alike command and also has two styles according the tag’s A or B type.
Please refer to 7.1.4 and appendix 1.

Tagsof type A :
Len Com_adr Cmd State Data[] CRC-16
0x0e OXX X 0x29 0x00 UID,DSFID LSB | MSB
0x06 OXX X 0x29 0x01 DSFID LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB

25
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Cx04, CxXX, Cx00, CRC-1¢

;.<
jus
72
Wait * -_ Write DSFID (== = Wail
c
z
£x05, CxXX, Cx(1, “selected mode”
error_code, CRC-1€ €306, CxXX, €229

DSFID, CRC-1¢

€ Remark: When no tag inthefield, please refer to former chapter for the content of the response data block.
Tags of typeB :

Len Com_adr Cmd State Data([] CRC-16
OxOe OXXX 0x29 0x08 UID,DSFID LSB | MSB
0x06 OXXX 0x29 0x09 DSFID LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXX X 0x00 — LSB | MSB

“addressed mode™ :
CxCe, CxXX, Cx28, Cx0F,

Cx04 CxXX, Cx0C, CRC-14 . :
UID, DSFIL, CRC-16

Wait —<’> - Write DSFID (= = Wail

SHA

=z
Cx0F, CxXX, CxCf, “selected mode” :
error_code, CRC-18 Cx0€, (xXX, (x2¢, (x0¢,

DSFIC, CRC-16

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data
block.

7.1.12 Lock DSFID
The host sends this command to | et the reader lock the tag’s DSFID value. When atag’s DSFID

has been locked, its val ue should not be able to change any more.

26
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Lock DSFID is a write-alike command and also has two styles according the tag’s A or B type.

Please refer to 7.1.4 and appendix 1.

Tags of type A :

NO

Len Com_adr Cmd State Data([] CRC-16
oxod OxXX Ox2A 0x00 uiD LSB | MSB
0x05 OxXX Ox2A 0x01 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 XXX 0x00 — LSB | MsB
Ux04, VXXX, Ux00, CRC-1€ ”’”:u”j;;e;ﬁJ(Z“””
UID, CRC—1¢€
Wait - —@}« — Lock DSEID (- — Wait

Ox0h, 0xXX, 0x0(,
crror_code, CRC-1€

€ Remak: When no tag in the effective field, please refer to

“sclected mode™
0x05, 0xXX, Ox2a, 0x01,
CRC-1€

former chapter for the content of the response data

block.

Tags of type B :
Len Com_adr Cmd State Data([] CRC-16
ox0d OXX X Ox2A 0x08 uID LSB | MSB
0x05 OXX X Ox2A 0x09 LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXX X 0x00 — LSB | MSB

‘addressed ;7
Cx04, CxXX, (x0C, CRC—16 CxCd, CxXR, CxZa, Cx08
UTL, CRC—-186
Wait - —< -_— Lock DSFID o Wait

c
=

Cx08, ( xXX

error_cade

L UxCr,
, CRC—18

€ Remak: When no tag in the effective field, please refer to former chapter for the content of the response data

block.

“selected mode”
Cx05, CxXX, CxZa, Ux04,

CRC—1¢
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7.1.13 Get System Informatio

The host sends this command to let the reader get the detailed information of the appointed tag’s.
The information include 1 byte information flag, 8 byte UID, 1 byte DSHD, 1 byte
AFl, 2 bytesMemorey size and 1 byte IC_reference. The every bit meaning of the information flag is

as follows:
BIT NAME STATUS COMMENT
Bit1 DSFID 0 DSFID nonexistence or nonsupport
1 DSFID existence or support
Bit2 AFl 0 AFI nonexistence or nonsupport
1 AFI existence or support
Bit3 Memory_size 0 Memory_size nonexistence or nonsupport
1 Memory_size existence or support
Bit4 IC_Reference 0 IC_Reference nonexistence or honsupport
1 IC_Reference existence or support
Bit5 RFU — Setto 0
Bit6 RFU — Setto 0
Bit7 RFU — Setto 0
Bit8 RFU — Setto 0
Len |Com adr| Cmd State Data(] CRC-16
0x0d OxXX 0x2B 0x00 uID LSB | MSB
0x05 OxXX 0x2B 0x01 — LSB | MSB
Len | Com_adr | Status Data(] CRC-16
0x12 OxXX 0x00 Information_flag,UID,DSFID,AFI, | LSB | MSB
Memory_size(2bytes),IC_reference
x12, UxXX, Cx0C, “ N »
Information_fl: UlLD, DSFILL, c ;—L:ljlrtf;):(:l\ n‘ﬁd: i ‘:.
AF1, Memory_ si thytes), XL L X i,_('_, ”""}’(‘H“
Ir:iu-fc:cnf:c-,, CRC UID, CRC-16
o
Wail - = Get System [nformation ( mm s Wait

¢ Remak: When no tag in the effective field, please refer to former chapter for the contert of the response data

block.
€ Remark: The above chart only describe the situationwhen  “Information flag” =0x0f. If Information flag is other

value, the length and contents of the response data block will alter according to Information_flag’s definition.
28
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7.2 READER-DEFINED COMMANDS

18 reader-defined commands are supported to facilitate the using of the DL810&DL5510 reader.
When the host sends these commands, the high 4 bits of the operation control(state) byte in command
data block should be “F”.

7.2.1 Get Reader Information

Applied to: All models

The host sends this command to get the reader’s information
including reader’s address(Com adr), firmware version, reader type( reader_type),
supported protocol(_tr_type) and InventoryScanTime val ue(default valueis Ox1e for 3s).

The supported protocol byte is reserved to 0x00 and 0x08 as follows:

Bit 15 14 13 12 11 10 9 8
Function — — — — — — — —

Bit 7 6 5 4 3 2 1 0
Function — — — — ISO/IEC — — —

15693

Len Com_adr Cmd State Data(] CRC-16

0x05 OXXX 0x00 Oxf0 — LSB | MSB

Len Com_adr | Status Data(] CRC-16

0x0c OxXX 0x00 Version(2bytes) ,RFU(2bytes) LSB | MSB

_Reader_type, Tr_type(2bytes),
_InventoryScanTime

0x0c, 0xXX, 0x00, Version (2bytes),

RFU(2bytes). Reader_type. 0x05, 0xXX,
_Tr_type (2bytes). 0x00, 0xf0
rentoryScanTime. CRC-1€ CRC-1E
InventoryScanTime CRC-1€ CRC-1¢
Wait { = == == Get Reader Information == == == == = Wait
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7.2.2 Close RF

Applied to: All models

The host sends this command to turn off the RF output of the reader and close the inductive field.
When the fiddd is closed, the reader would not run the ISO/IEC 15693 commands
and return aresponse datablock indicating the field closed.

Len Com_adr Cmd State Data([] CRC-16
005 OXXX 0x01 OXf0 — LB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 000 — LB | MSB
0304, 0xXX, 0300, CRC-16 Cx03, CxXA,
0x01, Cxt0,
CRC-16
Wait (== = Close RF (== = = = Wait
7.2.3 Open RF

Applied to: All models

The host sends this command to turn on the RF output of the reader and establish the inductive fie d.
The RF is open when the reader is powered on.

Len Com_adr Cmd State Data([] CRC-16

0x05 OXXX 0x02 Oxf0 — LSB | MSB

Len Com_adr | Status Data(] CRC-16

0x04 XXX 0x00 — LSB | MSB
30
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0x04, 0xXX, 0x00, CRC-1¢ 0&“3 O:&)\t}?
0x02, 0x10.
CRC-1¢
Wait (= = Open RF (== == o = Fait

7.2.4 \Write Com_adr

Applied to: All models

The host sends this command to change the address(Com_adr) of the reader. The address data is
stored in the reader’s inner EEPROM and is nonvol etile after reader powered off.. The default value
of Com_adr is 0x00. The range of Com_adr is 0x00~0xFE. When the host tries to write OxFF to
Com_adr, the reader will set the value to 0x00 automatically.

Len Com_adr Cmd State Data([] CRC-16
0x06 OXX X 0x03 0xf0 _Com_adr LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 — LSB | MSB
0x04, 0xXX, 0x00, 0x08, 0xXX, 0x03, 0x10,
CRC-1¢€ _Com_adr, CRC-1€
Wait (== = = Write Com_adr (== = = = Wai

7.2.5Write InventoryScanTime

The host sends this command to change the val ue of InventoryScanTime of the reader. The value
isstored in the reader’sinner EEPROM and is nonvolétile after reader powered off.. The default value

is Ox1E (corresponding to 30*100ms=3s). Thevauerange is0x03~0xFF(corresponding to
3*100ms~255*100ms). When the host tries to set value 0x00~0x02 to InventoryScanTime, the reader
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will set it to Ox03 automaticaly. In various environments, the actual inventory scan time
may be 0~75mslonger than the InventoryScanTime defined.

Len Com_adr Cmd State Data(] CRC-16

0x06 OxXX 0x04 0xf0 _InventoryScanTime | LSB ‘ MSB

Len Com_adr | Status Data(] CRC-16

0x04 XXX 0x00 — LB | MSB

0Ox04, 0xXX, Ox00,
CRC—1€
Weit M =m == mmWrite InventoryScanTime( mm mm = - - Waiz*

7.2.6 Set General Output

The host sends this command to set the output level(TTL level) of the two general output ports of the
reader. The default level of these two general output portsis 0 (low level) when powered on.

Len Com_adr Cmd State Data(] CRC-16
0x06 OXXX 0x05 Oxf0 _Output LsB | MsB
Len Com_adr Status Data(] CRC-16
0x04 OXXX 0x00 — LsB | MsSB
Data byte (_Output) defines the level of the two general output ports as foll ows:
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0
Corresponding
general output o o o o - - Output2 | Outputl
port
0x04, 0xXX, 0x00, 0x08, 0xXX, 0x05, 0x0,
CRC-1€ ~Cutput, CRC-1€
32 !
Weit (== == == Set Genera. Ouinut (== = = - - Wait
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7.2.7 Get General | nput

The host sends this command to get the level (TTL level) of the general input port of the reader.
Theinput port isinternally pulled up to +5V by a 20Kohm resistor.

Len Com_adr Cmd State Data[] CRC-16
0x05 OXXX 0x06 Oxf0 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x05 OXXX 0x00 _lInput LSB | MSB
0x05, 0xXX, 0x00, 0x05, 0xXX, 0x06, 0x£0,
_Input, CRC-16 CRC-1¢€
Weit (== == = et General Input (== == == == - Wait

Data byte (_Input) indicatesthe level of the general input port as follows:
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0

Corresponding

Input
general input port P

7.2.8 Set Relay

The host sends this command to activate or release arelay in the reader. The Common, Normal Open
and Normal Cl ose contacts of the relay have been routed to the reader’s DB interface to facilitate using
the relay to control other equipments.

Len Com_adr Cmd State Data(] CRC-16

0x06 OXXX 0x07 OXfO _Relay LsB | MsB

Len Com_adr | Status Datal(] CRC-16

0x04 OXXX 0X00 — LSB | MSB
33
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Data byte (_Realay) controls the state of the relay as follows:
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO

| _ _ _ _ _ _ _ Released=1
Relay state Active=0
0x04, OxXX, 0x04, Ox08, 0xXX, 0x07, 0x70,
CRC—186 _Relay, CRC-186
Weit ( = o — Set Relay (= - - — Wa izt

7.2.9 Set Active ANT

The host sends this command to select one antennato be active for further operation. The
default active antenna when powered on is antenna 1. Only one antenna can be active at onetime.

Len Com_adr Cmd State Data([] CRC-16
0x06 OXX X 0x08 0xf0 _ANT status | LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 000 — LSB | MSB

_ANT _statusis used to defined the active antenna:

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO

Active
- - - - ANT4 | ANT3 | ANT2 ANT1

Antenna

€ Remark: When abit set to 1, its corresponding antenna will be active. Only one bit can be set to 1 a one time.

0x04, UxXX, 0x00, 0xUB, OXXX, OX08, OXT0,
CRC—1€ _ANI_status, CRC—1¢€

Wait o o — Set Active ANI (= = o —— Wait
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7.2.10 Get ANT Status

The host sends this command to get the current active antenna status.

Len Com_adr Cmd State Data(] CRC-16
0x05 XXX 0x09 Oxf0 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x05 OXX X 0x00 _ANT_status LSB | MSB

ANT status show the active antenna:

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO

Active
ANT4 | ANT3 | ANT2 ANT1
Antenna

¢ Remark: When abit set to 1, its corresponding antenna is active.

7.2.11 Set Defined Block Length

The host sends this command to define a block length used in ScanMode or in other situation.
The val ue will be stored in the reader’s eeprom. The length valueis from 1 to 8.

Len Com_adr Cmd State Data([] CRC-16
0x06 OXXX 0x080 0xf0 _Block_len LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 000 — LSB | MSB
0x04, 0xXX, 0x00, 0x08, 0xXX, 0x80, 0x£0,
CRC-1¢€ ~Block len, CRC-1€
Weit = — — Set DeLt;[rgctdh B_ock (= = = — — Wai+
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In Scan Mode, the reader will be constrained to use this value. In ReadSingleBl ock,
WriteSingleBlock and ReadM ultipleBlock commands, the host can force the reader to use thisvalue
as block length by setting the most significant 4 bits of the State byte to 1010.

ReadSingleBlock command using defined block length:

Len Com_adr Cmd State Data(] CRC-16
Ox0E OXX X 0x20 OxAO UID, block_number LSB MSB
0x06 OxXX 0x20 OxAl block_number LSB MSB

WriteSingleBlock command using defined block length (Type A tag):

Len | Com_adr | Cmd | State Data(] CRC-16
OxXX OxXX 0x21 OxAO UID,block_number,data LSB | MSB
OxXX OxXX 0x21 OxAl block number,data LSB | MSB

WriteS ngleBl ock command using defined block length (Type B tag):

Len | Com_adr | Cmd | State Data(] CRC-16
OxXX OxXX 0x21 OxA8 UID,block_number,data LSB | MSB
OxXX OxXX 0x21 OxA9 block number,data LSB | MSB

ReadM ulti pleBlock command using defined block length:

Len Com_adr Cmd State Data(] CRC-16
_UID, _first block
OxOF OxXX 0x23 OxAO number, _number of | LSB MSB
block
first  block  number,
0x07 OxXX 0x23 OxAl |~ LSB MSB
__number of block

7.2.12 Get Defined Block Length

The host sends this command to get the current value of defined bl ock length.

Len Com_adr Cmd State Data[] CRC-16

0x05 XXX 0x90 OXf0 LSB | MSB

Len Com_adr | Status Data(] CRC-16

0x05 OXX X 0x00 _Block_len LSB | MSB
36
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0x05, 0xXX, 0x00,
Block-Len, CRC-16

0x05, 0xXX, 0x90, 0x£0,

CRC-1€

F N

Weit

(== == =

et Defined Block

Lergth

7.2.13 Set Scan M ode

The host sends this command to set the

Wait

reader’s in Scan Mode. The host

can also use thiscommand to definethe reader’s output data content and format.
In Scan Mode, the reader can still accept commands from the host. But it will only respond
to reader-defined commands. Other commands can not be executed when the reader in Scan Mode.

Len Com_adr Cmd State Data([] CRC-16
0x10 OXXX Ox0a Oxf0 _Scan-Mode | LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 000 — LSB | MSB

¢ Notee Scan Mode configuration words _Scan-Mode will

effective until changed explicitly.

_Scan-Mode consists of 11 bytes that are defined as follows:

be dored in reader’s eeprom and be

Bytel Byte2 Byte3 Byted Byteb Byte6
. Reader Mode | Scan-Mode tat First_Block | Number_of _ Frs B Number_of_
Function erviode an-iviode sttt _Number Block IrsL_Byte Byte
Byte7 Byte8 Byted BytelO Bytell
Function Sep_Char Sep_User End_Char End User RFU
Reader_Mode Byte:
Bit0: Scan Mode enable
=1 enter Scan Mode
=0 exit Scan Mode
Bitl: RFU
Bit2: RFU
37
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Bit3: RFU
Bit4: RFU

Bit5: RFU
Bit6: RFU
Bit7: RFU

Scan-Mode_Status Byte:

Bit0: When it is on, the reader will send its Com_Adr before data content.

=1 on
=0 off
Bitl: When it ison, the reader will include tag’s UID inits response data..
=1 on
=0 off
Bit2: When it ison, the reader will include tag’s predefined data content in predefined bl ocks.
=1 on
=0 off

Bit3: When it ison, the reader will send every block’s security status byte before the block’ s data.
When it is off, the reader will send a fixed 0x00 byte before the block’s data.

=1 on
=0 off
Bit4: Set the format of the data feedback from the reader.
=1 hexadecima
=0 ASCII

Bit5: Set if the reader will switch off/on its RF output once before every scan.

DL810 & DL5510 RFID Reader User Manual

=1 switch off/on once
=0 noaction

Bit6: Set if the reader will beep in operation.
=1  beep once when decodes one tag
=0 noaction

Bit7: Set if the reader will flash its green LED in operation.

=1 flash once when decodes onetag
=0 noaction

Frst_Block_Number Byte: When the reader need to feedback the data content in the tag, this byte

defines the start block number.

Number_of Block Byte: When the reader need to feedback the data content in the tag, this byte defines

the number of consecutive blocks to read out.

Frst_Byte Byte: When the reader need to feedback the data content in the tag, this byte defines the start

byte in each block.

Number_of Byte Byte: When the reader need to feedback the data content in the tag, this byte defines
the number of consecutive bytesin each block to read out.

38
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Sep_Char: Define the separate character in output data stream.

Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl BitO

ASCII USERS “r “r “r TAB LF CR CR+LF
Hex “Sep_User” 0x20 0x2C 0x3B 0x07 Ox0A 0x0D 0xOD& Ox0A
L 2 Note: Only one bit in this byte can be set to 1 every time otherwise the reader will set this byte to its default value
0x20. When hit7 set to 1, the separate character is defined in Sep_User byte. When al bits of this byte set to 0, no
separate character will be included in output stream.

Sep_User: ASCII of user defined separate character. End_Char:

Define the ending character in output data stream.

Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0

ASCII USERS “r TAB LF CR CR+LF
Hex “End_User” 0x20 0x2C 0x3B 0x07 Ox0A OxOD | OxOD& Ox0A

L 2 Note: Only one bit in this byte can be set to 1 every time otherwise the reader will set this byte to its default value
0x01. When bit7 set to 1, the ending character is defined in Sep_User byte. When all hits of this byte set to 0, no
ending character will be included in output stream.

End_User: ASCII of user defined ending character.

Appendix 2 gives out some further explanation and examples about Scan Mode.

7.2.14 Get Scan M ode
The host sends this command to get the reader’s current Scan Mode status setting.
Len Com_adr Cmd State Data([] CRC-16
0x05 OXXX Ox0b Oxf0 LSB | MSB
Len Com_adr | Status Data(] CRC-16
OxOf OXXX 0x00 _Scan-Mode LSB | MSB

_Scan-Mode string’s definition isillustrated in 7.2.8.
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7.2.15 Set Parse M ode

The host sends this command to set the reader’s parsing mode when processing multiple
tags. The host can sdect DPPM(Depth Priority Parse Mode) or WPPM (Width Priority Parse Mode).
The read will remain in its effective parsing mode until it is changed explicitly. The default parsing

mode is DPPM.
Len Com_adr Cmd State Data[] CRC-16
006 XXX 0x70 Oxf0 _ParselMode | LSB | MSB
Len Com_adr | Status Data(] CRC-16
Ox04 OXXX 0x00 LSB | MSB

_ParseM ode defines the parsing mode setting:

Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | BitO

. - _ _ DPPM =1
Parsing Mode WPPM—0

0x04, 0xXX, 0x00,
CRC-1€

x

Weit (== = Set Parse Mode (= == = = Wait

7.2.16 Get Parse M ode

The host sends this command to get the reader’s current parsing mode setting.

Len Com_adr Cmd State Data([] CRC-16

0x05 OXXX O0x71 Oxf0 — LSB | MSB

Len Com_adr | Status Data(] CRC-16

0x05 OXX X 0x00 _Parselode LSB | MSB
40
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_ParseMode shows the reader’s current parsing mode:

Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | BitO

: _ _ _ _ _ _ DPPM =1
Parsing Mode WPPM —0
7.2.17 Set Receive Channel
The host sends this command to configure the reader’s eff ective receive channel.
Len Com_adr Cmd State Data[] CRC-16
0x06 OXXX Ox0e Oxf0 _Channel LsB | MsB
Len Com_adr | Status Data(] CRC-16
0x04 OXXX 0x00 — LSB | MsB

_Channdl is used to configure the receive channel. When a bit set to 1, its corresponding channel
will be sdected.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

Receive B B B o Main | Auxiliary
channel channel
Channel
0x04, 0xXX, 0x00, CRC-16 0x06, 0xXX, OxOe,
0xf0, Charnel,
CRC-16
Wait (== == == Set Receive Channel | == == o= == = Wait
41

PDF CH#H] "pdfFactory Pro" ik H A A6 ww. fineprint.cn



http://www.rfid-in-china.com
http://www.fineprint.cn
http://www.fineprint.cn

DAILY RFID www.rfid-in-china.com DL810 & DL5510 RFID Reader User Manual

7.2.18 Get Receive Channel Status

The host sends this command to get the reader’s effective receive channel status.

Len Com_adr Cmd State Data([] CRC-16
0x05 OXXX OxOf Oxf0 — LSB | MSB
Len Com_adr | Status Data(] CRC-16
0x05 OXXX 0x00 _Channel LSB | MSB

_Channel shows the receive channel configuration. When a bit set to 1, its corresponding channel

is effective.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
Receive B B B - B o Main | Auxiliary
Channel channel channel

7.3 TRANSPARENT COMMANDS

3 transparent commands are supported to facilitate the develop of new feature
and advance function of the tags from various venders. When the host sends these commands, the high
4 bits of the operation control(state) byte in command data block should be “E”.

Transparent commands are only available for readers with firmware version 6.0 or
above, thereader’s whose model type with suffix T.

7.3.1 TransparentRead

The host sends this command to turn the reader into a RF front-end engine to send user specified
raw data to tags and feedback respond data from tags to the host. The command is used to read data
from tags. The operation timing complies with 1SO15693 regulation.

Len Com_adr Cmd State Data([] CRC-16
OXXX XXX 0x02 0xe0 RSp-Length, | s | mse
Len Com_adr | Status Data(] CRC-16
OXXX OXXX X0 | e LSB | MSB

€ Note: _RSP-Length byte ranging from 3 to 120 bytes defines the byte length of the responses expected from tags.
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L 2 Note: _Custom-Data byte ranging from 1 to 120 bytes defines the number of byes the reader should encapsulate
and send to the tags.
L 2 Note: If operation succeeds, the byte length of response data should be 4+_RSP-Length.

7.3.2 TrangparentWrite

The host sends this command to turn the reader into a RF front-end engine to send user specified
raw data to tags and feedback respond data from tags to the host. The command is used to write data
into tags. The operation timing complies with |SO15693 regul ation.

Len Com_adr Cmd State Data([] CRC-16
_Option,
OxXX OxXX 0x03 Oxe0 _RSP-Length, LSB | MSB
_Custom-Data
Len Com_adr | Status Data(] CRC-16
OXXX OXX X ox00 | .. LSB | MSB

* Note: 4 bytes long _Option is a multiple function configuration string asfollows:

Bytel | Byte2 | Byte3 | Byted Comment

The operation is intended to a Type B tag. The host defines the reader to
) decode the tag’s response data from time (302.1 +_revise*(2/13.56M))

_revise(LSB

0x00 Max-delay s to (3021*_Max-delay+_revise*(2/13.56M)) Ms  _Max-
- 11Bits valid)

delay is represented as a 256-complement. For more
details, please refer to 1SO15693 part 3.

The operétion is intended to a Type A tag. The host defines the reader to
send EOF signal to tag at time defined by _ EORDelayTime and decode
0x01 RFU _EOF-DelayTime | the tag’s response data from then on. The actual EOF
sending time is (_EOF-DelayTime*100) s For more detalls,
please refer to 15015693

L 2 Note: _RSP-Length byte ranging from 3 to 120 bytes defines the byte length of the responses expected fromtags.

L 2 Note: _Custom-Data byte ranging from 1 to 120 bytes defines the number of byes the reader should encapsulate
and send to the tags.

L 2 Note: If operation succeeds, the byte length of response data should be 4+_RSP-Length.

7.3.3 Trangpar ent CustomizedCmd

The host sends this command to turn the reader into a RF front-end engine to send user specified
raw data to tags and feedback respond data from tags to the host. The command is used to read data
from tags. The operation timing is partly defined by the host.
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Len Com_adr Cmd State Data([] CRC-16
_RSP-Time,

OxXX OxXX 0x04 0Oxe0 _RSP-Length, LSB | MSB
_Custom-Data

Len Com_adr | Status Data(] CRC-16

OXXX OXXX o0 | L LSB | MSB

L 2 Note: 2 bytes long _RSP-Time defines the start point the reader to receive response from the tag. The actual time
is (_ RSP-Time*10%(2/13.56M)) pIS.

2 Note: _RSP-Length byte ranging from 3 to 120 bytes defines the byte length of the responses expected from tags.

2 Note: _Custom-Data byte ranging from 1 to 120 bytes defines the number of byes the reader should encapsulate
and send to the tags.

2 Note: If operation succeeds, the byte length of response data should be 4+_RSP-Length.
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Appendix 1
Manu BLOCK INFORMATION TYPE
MANUFACTURER CODE. BLOCK BLOCK | TYPE | TYPE
NUMBER SIZE A B
256
, , 4 bytes v
Infineon OXO5 (user available range:0~249)
ISO Address mode 64
( ) , 4 bytes v
(user available range:0~57)
STMicroelectronics 16 va
0x02 , 4 bytes
(LRI512) (user availabl e range:0~15)
. 256 va va
Fujitsu (MB89R116) 0x08 , 8 bytes
(user available range:0~249)
. 32 J
Philips (I1-Code SLI) 0x04 , 4 bytes
(user available range:0~27)
Texas Instruments 64 va
: 0x07 , 4 bytes
(Teg-it HFI) (user available range:0~ 63)
50
Jlorangeis—dgy | O | 7
EM Microel ectronics 0x16 (user available range: )
14 va
: 4 bytes
(user availablerange:3~11)

2 2 Asto tags not included in the appendix, please refer to their datashests.
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Appendix 2: Application Notes of Scan Mode

To make the reader into Scan Mode, the host should send command SetScanM ode with the bitO of

Reader Mode byte set to 1. On the other hand, the host can return the reader to normal mode by sending

SetScanMode command with bitO of Reader M ode byte set to 0.
If the reader is set to Scan Mode and powered off, it will remember its mode and enter Scan Mode
when powered on next time.

When the reader isin Scan Mode, it will beep three times at the time of power on.
In norma mode, it will beep once. In Scan Mode, the reader will not respond to any host
command except reader-defined commands.

We present several examplesto illustrate the reader’s Scan Mode as follows:

Let’s suppose thereis one tag in effective field of areader of Com_Adr 0 and the tag’s general
information islist below with al datain hexadecimal:

UID Block Data(4 bytes/Block)
------ Block3 Block4
DB18ACO2 | ... | |
00102000 00010200
000104 EQ

L 2 Note: Block3’s security status byte is 0x01 and block4’s security status byte is 0x00.

Example 1:

We plan to make the reader scan the field with following features:

1. Sendreader addressCom_Adr;

2. Sendthetag’sUID;

3. Send the tag’s block content from block 3 to block 4 with byte 2 to byte 3 in each
block. The security status byte of each block isincluded;

N o o ks

8. Datawill be sent in ASCII format
The 11 bytes long _Scan-Mode string the host should send to the reader will be:

“10 01 OA FO 01 EF03 02 02 02 20 00 01 00 00 3B 81~
And the reader will response “04 01 00 8A 43” when accept the command correctly.

Switch off/on the RF field once after each scanning;
Flash once and beep once when one tag detected;
Choose “,” as separate character in data stream;
Choose “CR+LF’ as ending character in data stream;

After the reader entering Scan Mode, it will keep scanning its effective field and feedback
data stream as follows:

Block Data
Com_Adr | Sep_Char uiD Sep_Char Block2 Block3 End_Char
Security-Status | Data | Security-Status | Data
01 , DB18AC02000104E0 , 01 1020 00 0102 | CR+LF
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Example 2:
We plan to make the reader scan the field with foll owing features:

. Do not send reader address Com_Adr;
. Send the tag’s UID;
. Do not send the tag’s block content;
. Do not switch off/on the RF field once after each scanning;
. Do not flash but beep once when one tag detected,;
. Do not use separate character in data stream;
. Choose “;” as ending character in data stream;
8. Datawill be sent in ASCII format
The 11 byteslong _Scan-Mode string the host should send to the reader will be:
“10 01 OA FO 01 42 00 00 00 00 00 00 10 00 00 B7 277
And the reader will response “04 01 00 8A 43” when accept the command correctly.
After the reader entering Scan Mode, it will keep scanning its effective field and feedback
data stream as follows:

N O ok~ WDN PR

Com_Adr | Sep_Char uiD Sep_Char Block Data End_Char

DB18AC02000104E0 ;

Example 3:
We plan to make the reader scan the field with following features:

1. Do not send reader address Com_Adr;

2. Send thetag’s UID;

3. Send the tag’s block content from block 3 to block 4 with byte 2 to byte 3 in each

block. The security status byte of each block is excluded;

4. Switch off/on the RF field once after each scanning;

5. Flash once but do not beep when one tag detected;

6. Choose user defined separate character(ASCII OxOF) in data stream,

7. Choose user defined ending character (ASCII 0xFO)in data stream;

8. Datawill be sent in hexadecimal format
The 11 byteslong _Scan-Mode string the host should send to the reader will be:

“10 01 OA FO 01 B6 03 02 02 02 80 OF 80 FO 00 19 35”
And the reader will response “04 01 00 8A 43” when accept the command correctly.
After the reader entering Scan Mode, it will keep scanning its effective field and feedback
data stream as follows:

Block Data
Com_Adr | Sep_Char uiD Sep_Char Block2 Block3 End_Char
Security-Status | Data | Security-Status | Data
DB18AC02000104E0 OF 00 1020 00 0102 FO

2 Note: Block’s security status byte is replaced with afixed vaue 0x00
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