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1. M-500Evaluation Kit View

2. Reader Configurations
2.1 Initial Use

2.1.1 Step 1: Connect The Reader to PC via USB or Serial Port
Method NO.1: You can connect the reader to your PC via USB Cable.

Next, please switch the DIP to the position as illustrated below:

Method NO.2: You can also connect the reader to PC via RS-232 serial port

Next, please switch the DIP to the position as illustrated below:
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When the indicator light on and sound of a short beep, reader is ready.

Note: Driver will be installed automatically when reader is connected to PC for the first time. But

some computers may fail. In this case, please install driver manually. (please see: Installing
Driver at page 21).

2.1.2 Step 4: Operating Reader via Demo

Put the files that named UHFDemo.exe, reader.dll, customControl.dll into a same folder, and
double-click UHFDemo.exe to run the software.

1. Open the software and it will shows as below:

% UHF RFID Reader Demo v3.62 =] B &
Feader Setup | 1B000=6C Tag Test | IS0 18000-68 Tag Test |Serial Port Nonitor

TCR/IP

Operation History: ) Auto Clear

2. Please select RS232 as Connection if the reader is connected via RS -232 port, or select USB as
Connection if the reader is connected via USB. Choose the corresponding Serial Port and
Baudrate(default baudrate is 115200). As illustrated below:

Cormection
@ RS232 () TCP/TP
R5-232
Baudrate: ’115200 '] Disconnect

3. Click Connect , if it succeeds, the Operation History will display as below:

Operatien History: ) huto Clear kctivate Serial Port Nondtor
2014-04-02 14:43:5% Reader conrected COMSE115200
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4. Text communication with the reader:
Click on Get in Firmware Version or in Reader Identifier, the following screen displays:

& UHF RFID Reader Demo v3.62 =Rl |
Reader Setup |1B000-6C Tag Test I 150 18000-66 Tag Test | Serial Port Nonitor

Basic Setup |BF Setup

Firmeare Version
RS232 TCR/IP 6.9

RS-232 Internal Temperature
Serial Port: CONS - Connect et
Baudrate: | 115200 = Disconncst Read/Mrite OPIO
Read GP10
Set Baudrate: - Set GPI01: 7 High Low
GPI02: High Low Read

Brite GPIO

GPI0SZ: High Low Rrite GPIO3

KS=485 Address (HEX)

o GPIO4: High Los frite GPIO4

n et
Reader Identifier(1Z Bytes) Buzzer Behavior

FF FF FF FF FF FF FF FF FF FF FF FF Quiet
Beep after an inventory round
Set Beep after a tag is identified (For test oaly) Set
Reset Reader Refresh
Operation Histery: W Aute Clear Activate Serial Pert Nenitor

Now the reader has been connected to PC successfully.

2.2Setting RF Parameter
After connecting the reader with PC, we need to set some basic RF parameters: RF Output Power & RF
Spectrum. Please select RF Setup as illustrated below:

& UHF RFID Reader Demo v3.62
Reader Setup |18000—6C Tag Test | IS0 15000-6B Tag Test | Serial Port Monitor

2.2.1 Setting RF Output Power
RF Output Power is the strength of RF output signal from antenna port whose unit is dBm.

RF Output Power
26 dBn | Get | [ Set

The output power range is 0 - 26dBm. When this setting completes, it will be saved in the reader
automatically even if the power is cut off. The default output power is 26dBm.

2.2.2 Setting RF Spectrum
Set the RF spectrum manually.
® Please defer to Frequency parameter tablet in Communication protocol for more information about
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the carrier frequency.
® Frequency range the reader supports: 865MHz-868MHz(ETSI), 902MHz -928MHz(FCC).
You can set the reader in RF Spectrum Setup->User Define, as illustrate below:

FRF Spectrum Setup

System Default Frequencies

FCC ETSI CHN Freq Range: ¥ | MNHz — ¥ | NHz

User Define

Users can set RF spectrum via these three parameters: Start Frequency, Frequency Interval, The number
of Frequency points.

2.3 1SO-18000-6C tag inventory

Connect the Reader correctly. Tag operation could be started when RF Setup is completed.

Tag inventory means reader identifying multiple tags’EPC number at the same time. This is the core
function of UHF RFID Reader and one of the standards to judge a reader’s performance.

2.3.1 Real Time Mode & Buffer Mode

The most commonly used mode for tag inventory isReal-time Mode. Data will be uploaded meanwhile
you can get the tags’EPC number instantly. RSSI and Parameter of Frequency are changed and
recorded in real time. Due to its dual CPU architecture, performance of multi-tag identification under
Real-time mode is the best.

The other is Buffer Mode, the data will be cached and uploaded together when you need them. Under
this mode, the data are without repeat data and can keep in small volume, because the data will be
filtered before being uploaded. But it will take some time to filter duplicate data when reader identifies a
large number of tags. Therefore, its identification efficiency will be slightly lower than real-time mode. Note:
Tags can’t be operated when you extract data in the cache.

Users can choose the appropriate method based on actual situation as illustrated below:

':"Elﬁ

ELAE0 1800068 Tag Test |Scrial Fort Nonitor

Alag Inventory(Buffer Rodsl| Tag Inventory(Fast Swith Antenna Mode) | Access Tag

mand 1 Uszer Define Sessicn

Inventory

Method NO.1: Real-time Mode

1. Click Tag Inventory (Real Time Mode). Select the connected antenna(s) port. Set the number of
Repeat Per Command, which is the times of repeat inventory command. For example, inventory
command will execute anti-collision algorithm one time when you set the value to 1. It will execute
anti-collision algorithm two times when you set the value to 2...

2. Click Inventory, you will find that the EPC number is uploaded immediately and it is real-time updating.
The reader will keep inventory until you click stop as shown below:
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%# UHF RFID Reader Demo v3.62 o] =
Reader Setup 1B000-6C Tag Test | IS0 18000-6B Tag Test | Serial Port Meniter
Tag Inventory(Real L Inventory (Buffer Node) | Tag Inwentory(Fast Svith Antenna Nede) | Access Tag

epeat Per Command: |1 User Define Session - -
Antenna Selection
| Antl Ant2 Ant3 Antd
Tag Data
Inventoried Cuantity: Speed: (Tag/Sec) :
'.v‘ Total Tag Communication:
- g
v (I i
Conmand durationias):
. il mi Total Inventory Duratien(as):
g
J.:l (W {x
Tag List: 1 Min RSSI: 36 Max RSSI: —32dEa Refresh
ID EPC P Identification ... RSSI  Carrier Fr...
1 11 22 33 44 10 00 1 35dBEm 922, 300

Operation Histery: [J] Aute Clear

3 Real

tine aode inventory

ng antenna,

Activate Serlal Pert Nendter

current werking antenna : Ant 1

, current verklng antenna : Ant 1
. furrent vorking antenna : Ant 1

» current working antenma : Ant 1

Inventoried Quantity

Total number of inventory tags since click on Inventory.

Speed

Speed of identification Tag, unit: piece / sec

Total Tag Communication

Total return EPC data of tags (Including repeated data)

Command Duration

Time of each inventory command takes, unit: ms

Total Inventory Duration

Total elapsed time since click on Inventory , unit: ms.

ID The serial number of data.
EPC EPC number of tag.
PC Protocol Control word of tag.

Identification Count

Times of tag identified.

RSSI

The signal strength when tag was identified at the last time.

Carrier Frequency

Carrier frequency of tag which is identified at the last time.

Method NO.2: Buffer Mode

1. Click Inventory, the screen will display as below(single tag & multi-tag inventory):

COPYRIGHT ©
7 SHENZHEN RODINBELL TECHNOLOGY CO., LTD.




RODIN3=LL

M-500 UHF RFID Evaluation Kit User Manual V1.1 ERBER

Reader Setup 18000-6C Tag Test | (8D 18000-68 Tag Test | Serial Fort Nonitor

Tag Tnventory(Buffer Mode) |Tag Inventory(Fast Svith Antenna Mode) |Access Tag|

InventoryiReal Time Mode!

T

o . [ Get Buffer | [Get and Clear Buffer ]
peat Per Command: 1 [¥] Ant1 7] Ant2 | dntd T At
[ Clear Duffer | [ Query Tag Quantlty ]

Tag Data

Trventoried Quantity: Speed{Tag/éec) :

Total Tag Coamunication:

%]

Commanid Duration{n=):
Total Inventery Duration(nS):

E'i [}
(|
Tag List:

D PC CRC EFC Ant ID REST Tdentification...

-
bt
[}

Operation History: ¥ Aute Clear || activate Seriel Port Monitor

[Z014-0D8-07 14 :t
2014-08-07 14:

120 Buffer mode inventory
20 Successfully set working antenma, <urrent werking anterma : Ant 1
2014=08=07 1% 20 Buffer made inventary
2014=0A-07 14:65:20 Successfully set working antesms, current vorking antenna : Ant 1
[2014~08-07 14:568:20 Buffer meode Inventory
[Z0L4-08-07 14: Buccessfully sel worklng anterms, current working antenna : Aot 1
2014-08-07 14: Buffer mode inventory
(2014-08-07 14: Successfully set worklng antenma, current werking anterma @ Ant 1 =

Note: the identified tags won’t be shown in the Tag list.

2. Click Stop first, then click Get Buffer. All the data in cache will be uploaded as illustrated below:

Reader Setup 18000-6C Tag Test | (8D 18000-68 Tag Test | Serial Fort Nonitor
Tag Inventory(Real Time Mode! Tag Inventory(Buffer Mode |Tag Inventory(Fast Swith antenna Node) | Access Ta;'
o . Get Buffer [Get and Clear Buffer ]
| Inventory Repeat Fer Command: 1 [¥] Ant1 ] Ant2 | Antd T Antd
[ Clear Duffer | [ Query Tag Quantlty ]
Tag Data
Trventoried Quantity: Speed{Tag/éec) :
.-‘ Total Tag Comaunication:
X i
A ]
Command Duration{as):
I‘i Total Inventory Duration{aS):
\ ey
Ly (X A]

Tag List: 1 l Refresh

m P CRC EFC Ant 10 REST  Tdentification...

1 10 00 38 58 11 22 33 44 1 =20dBa 155
|
|
|
[

Operation Histery: (¥ Aute Clear ] Activate Serial Port Monktor
[2014-08-07 14:55:3% Rulfer made Lnventory -
2014-08-0T7 14:55:33 Successfully set working antenna, <urrent working anterns : Ant 1
2014-08-07 14 3 Butfer mode inventory
2014~08~07 14 Successfully set vorking anterme, current vorking antenna : Ant |
2014=08-07 14: Buffer mode lnventory L
[2004-08-07 14: Successfully set worklng antenms, current vorklng antenna : Aot 1 T
2014-08-0T7 14 Buffer mode inventory
2014=08=0T 14 Reader buifer =3

COPYRIGHT ©
8 SHENZHEN RODINBELL TECHNOLOGY CO., LTD.



o RODINS=LL
M-500 UHF RFID Evaluation Kit User Manual V1.1 EREBR

Functions description under Buffer Mode:

Get and Clear: Read the data form cache and then clear the cache. It will be empty when you read the
cache again.

Query tag Quantity: If you just want to know how many tags are there in cache without details, click on
this button.

Clear Buffer: Clear the cache and refresh the screen.

2.4 Accessing 1SO-18000-6C Tag
Click Access Tag, and the screen will display as following:

%# UHF RFID Reader Demo v3.62 = @ [
Reader Setup| 18000-KC Tag Test 150 18000-65 Tag Test |Serial Pert Monitor
Tag Inventory(Real Tine Node) [Tag Inventory(Buffer Mede) |Tag Inventory(@ast Swith Antenna 1
Tap Access
Tag Selection
Selected Tag: Tag List: | | Select
Read/¥rite Tag
Password EPC TID USOR hooemss Passvord(HEX) @ Start Add{YORD) : Length{RORDY : [ Read
Data to be ¥ritten(HEX): Trite
Lock Tag
Access Password Fill Password EFT TID USER )
Aecess Password(HEX) : Lok
Cpen Lock Perranent Open Pernanent Lock
Kill Tag
K111 Password(HEX) : Eill
i) PC CRC BPC Tata Data... Ant I0 Opecated...
Operation Histery: [¥]Aute Clear Activate Serial Port onitor

2.4.1 Read tags
You can set the parameter(zones to be read, Start Address and Data Length) as illustrated below:

Read/¥rite Tag

() Password @EPC! (UTID () USER Access Password(HEX) : Start Add(¥CRD): 00 Length(WORD): 2
Data to be ¥ritten(HEX): Trite

Note: the unit of Starting Address and Data Length is WORD which is 16 bit double-byte.
Click Read when the parameter setting is completed.
Picture as below shows that one tag has been identified successfully.
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¥ ¥ E WLa 414 Ll I et
L] 1] o 0 L1 i} 1] i
T n B * i A Clea & 1L L |
2.4.2 Write Tags

The area of Write Tag is the same as Read Tag, but you need to provide access password and
information of data to be written.

Read/V¥rite Tag

") Password (@ EFC O TID ~) USER hccess Password(HEZ): 00 00 00 00 Start Add(WORD): 02 Length(WORD) : ¢

Data to be Written(HEX): 11 22 33 4¢ 55 86 77 &8

When the operation done successfully, the screen will display as follows:

1D FC CRC EPC Data Data... Ant ID Operated...
1 30 00 94 63 00 00 00 00 Q0 00 00 00 00 ..., 1 1
Operation History: || Auto Clear Activate Berial Port Nonitor

2014-08-07 15:21:

Note: The maximum length of one-time write is 32 Word (64 bytes, 512hits).

2.4.3 Lock Tags

Lock Tag

() hccess Password () Kill Passwerd @© ErC ® 11D @) USER

Access Password(HEX): 00 00 00 00

() Open @Iioek! () Permanent Open () Pernanent Lock

A password is necessary to be provided for locking tags. When the operation is completed successfully,
the screen will display as follows:
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jin) PC CHRE EPC Data Data... Ant I0 Dperated. ..
1 300 CA41E 3002 33B2 0D D9 01 40 00 ... 1 2

Activate Serial Port Nonitor

Same as Write Tags, data of identified tags will be displayed in Tag List.

2.4.4 Kill Tags

¥ill Tag

Eill Fassword(HEZ): aa bb cc dd

Password is necessary which can not be 00 00 00 00 before Kill Tags. Therefore, to kill a tag please need
change the content of password via Write Tag Operation first.

When tag is killed successfully, the information will display as follows:

i1 PC CRC EPC Data Data... Ant 1D Operated...
1] 3000 49 20 11 22 33 44 55 60 TT 98 00 ... 1 1

Operatlon Blstory: || duto Clear Actlvate Serlal Port Nendtor

2014-08-07 15:30:25 Kill tag

2.4.5 Tag Selection
No matter how many tags in RF region, we just want to access EPC tags which are already identified.
Now, we can use the function of Tag Selection(EPC matching).
1. Tag inventory in Buffer Mode to get all tags’EPC number.
2. Get tags in cache.
3. Access tags and choose the EPC NO. which is needed, as illustrated below:
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W UHF RFID Reader Demo v3.62 == ﬁ
Reader Setup| 18000-6C Tag Test 150 18000-65 Tag Test |Serial Port Monltor

Tag Inventory(Real Tine Node) [Tag Inventory(Buffer Mede) | Tag InventoryTast Swith Antenna Mode) | Access Tag
Tag Access
Tag Selectlon

Selected Tag: Tag List: [ = [ select
L2 00 30 00 39 05 00 76 25 &0 14 30 - §
Read/¥rite Tag L2 00 30 00 39 05 0L 75 25 T0 10 99
L2 00 30 00 39 05 02 18 25 50 11 T7
= - 5 n Y L2 00 30 00 39 05 01 91 25 T0 10 C2
Pagzwerd ERC TID @ USER Access Password(HEX): OO0 00 00 Q0 B2 00 30 00 39 05 01 92

EZ 00 30 00 39 06 02
EZ 00 30 00 39 06 01 ¥
Data to be ¥ritten(HOX): #a bb cc dd EZ 00 30 00 29
EZ 00 30 00 39
Lock Tag EZ 00 30 00 39

2 00 30 00 39 05 0L 7010
E2 00 30 00 39 05 01 26 25 T0 OF C5
Access Password Eill Password EPC TID 9 USE 2 g 20 00 39 05 01 TE 25 30 12 BS
4 nE A 11 B

TA AR B4 AA DA AR AN 3,

Read

¥rite

After choosing the tag, please click Select and the screen will display as follows:

[%# UHF RFID Reader Demo v2.62 o) O

Reader Setup| 18000-6C Tag Test 150 1800065 Tag Test | Serial Port Monitor

Tag Inventory(Real Time Mode) |Tag Inventory(Buffer Mede) |Tag Inventory(Fast Swith Anterma Mede) | Access Tag

Tag Actess
Tag Selectlon
V| gelected Tag: L2 00 30 00 39 05 0L 89 25 70 10 C1 Tap List: | B2 0D S0 00 39 05 01 &9 256 70 10 C1 - ‘

We could see that the column on the left for Selected Tag has been selected. Next, all the operations are
based on the tag with this EPC NO.

If you want to cancel the match of EPC, just deselect the column for Selected Tag, as below:

Taz Selection

Taz List: - Select

2.4.6 Error Display Might Be Returned
Errors occur if wrong operations done:
€ Inventory success, access failure:

Operation History: ¥|Auto Clear Activate Serial Port Nonitor

EEI.IIJ 04-10 14:37:41 Read tag failed, due to Tag Inventoried but access failed

There are two steps to get access to tags: firstly, tag inventory; secondly, access tags. Picture above

shows the inventory is successful, failed to access to tags.

Two reasons why:

1. Parameters incorrect: for example, zones(password/ EPC/ TID/ User) to be read do not exist.

2. Tags beyond the area that the RF could cover: distance of accessing to tags is about 60%-70% of tag
inventory; in this case, please put the tag closer to the antenna.

€ Wrong password:

Operatien History: ) huto Clear Activate Serial Port Mondtor

2014-04-10 17:21:40 Write tag failed, due to Access failed or wrong password

Reason why: wrong password is set.
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€ No tags to be operated:

Operation History: o) Auto Clear kctivate Serial Port Nondtor

2014-04-10 17:32:52 Lock tag failed, due to There is no tag to be operated

Reason why: Tags beyond the area that the RF could cover.

For more information about the operation history returned, please defer to the document: UHF RFID
Reader Serial Interface Protocol V3.1.
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3. Develop your own RFID Application

Most functions of the reader can be operated through the demo. But in practical applications, user might
need to develop their own applications. Please defer to the document: UHF RFID Reader Serial
Interface Protocol V3.1.The reader follows the definition both of the RS - 232 and TCP / IP interface.
Demo provides an important function of recording serial transmission, so that users can quickly grasp the
content of communication protocol in practice. Please defer to the screenshot below and select Activate
Serial Port Monitor, all uplink and downlink serial data will be recorded, as illustrated below:

@ UHF FFID Reader Demo v3.62 =S |
Reader fSetup | 18000-6C Tag Test | 190 18000~60 Tag Test Serial Port Momitor|

2014-06-21
20140521 1

5, N3 F
47:56 KO 03 01 7% E3
W) 06 01 T2 01 07 3B 9D
A0 04 01 T4 00 ET

3 A oo

2014-06-E1 1

2014-06-21

1000 00 o0 30 9F

g 01 40 00 00 00 00 32 C5 A0 13 01 8% BA 30 00 30 02 33 B2 0D DS 01 40 00 00 00 Od 30 C3 A0 13 01 B9 RR 30 00 30 02 33 B2 DD DO 01 40 00 00 00 02

A Ol 59 00 00 3D 00 00 00 13 7C

Input Command: Check Sum: Send Clear

Operation History: o Auto Clear ¥| Aetivate Serial Port

2014-06-21 14:47:45 Get Firnware version -

2014-08-11 14 Get internal temperature

Z014-06-11 14 Set FF output power

2014-06-21 14 Get BF output power

Z014-06-11 14 Get anterna connection detector sensitivity threshold c

2014-06-21 14 Get BF specirum
201 4-0E Successfully set working anterma, current working anterna @ Ant 1
2014-06-11 14:47:59 Real time mode inventory

Notes:

1. Response speed of Demo will slow down after opening the Activate Serial Port Monitor. Please turn
off this function when it is not needed.

2. Data in violet blue color is sent to the reader by PC, and data in red color is the returned information
from reader to PC.

3.Manual Input Command is used to debug serial command, which could calculate the checksum
automatically.

4. UHF RFID Reader Serial Interface Protocol V3.1, this document includes the integral source codes of
the demo (Based on C # of .Net platform) to help users develop applications on the reader. Thank you!
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4. Installing Driver

1. Open the D-100 Driver folder.
2. Double click on CDM20828_Setup.exe, the following screen displays:

= | FTDI CDM drivers 3
FTDI CDM drivers

Click 'Extract’ to unpack version 2.08.28 of FTDI's Windows driver package and launch
the installer.

www ftdichip .com

Extract Cancel ‘

3. Click on Extract:

= | FTDI CDM drivers 3
Extracting Files
FreeExtractor iz extracting the compressed files in this archive.

Please wait while the files in this archive are extracted.

Extracting dpinst-x86.exe ...

| | Cancel

After installation is complete, we could connect reader to PC successfully.
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FCC Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment.

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by one or more of
the following

measures:

-- Reorient or relocate the receiving antenna.

-- Increase the separation between the equipment and receiver.

-- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-- Consult the dealer or an experienced radio/TV technician for help.

The modular can be installed or integrated in mobile or fix devices only. This modular cannot be
installed in any portable device, for example, USB dongle like transmitters is forbidden. This
modular complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.
This transmitter must not be co-located or operating in conjunction with any other antenna or
transmitter. This modular must be installed and operated with a minimum distance of 20 cm
between the radiator and user body.

The device is indoor use only.

If the FCC identification number is not visible when the module is installed inside another device,
then the outside of the device into which the module is installed must also display a label referring
to the enclosed module. This exterior label can use wording such as the following: “Contains
Transmitter Module FCC ID: 2AKQD-M500 Or Contains FCC ID: 2AKQD-M500"

when the module is installed inside another device, the user manual of this device must contain
below warning statements;

1. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:

(1) This device may not cause harmful interference.

(2) This device must accept any interference received, including interference that may cause
undesired operation.

2. Changes or modifications not expressly approved by the party responsible for compliance could
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void the user's authority to operate the equipment. The device is indoor use only
The devices must be installed and used in strict accordance with the manufacturer's instructions
as described in the user documentation that comes with the product

Any company of the host device which install this modular with limit modular approval should
perform the test of radiated emission and spurious emission according to FCC part 15C 15.247

and 15.209 requirement , Only if the test result comply with FCC part 15C 15.247 and 15.209

requirement , then the host can be sold legally.

Device is equipped with unique antennaconnector and non-replaceableantenna.
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