Android fixed reader

User Integration Guide
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1 Overview

This document mainly introduces the integration and use guide of Android fixed
reader, including device information, installation and deployment, quick start,
peripherals and services, and RFID functions, etc., which can be consulted by end users
during system integration.

Android fixed UHF reader/writer adopts Android operating system, integrates
multi-channel UHF module independently developed based on IMPINJ E710 chip,
supports multiple interfaces such as R$232, RJ45, HDMI, etc., and can be matched with
antennas of various specifications.

This document applies to the following reader models: URA4, URAS8, U300-4,

U300-8



2. Device Information

2.1 URA4 Devices

2.1.1 URA4 device appearance

Figure 2.1.1.a URA4 appearance

2.1.2 URA4 standard delivery list

Table 2.1.2.a URA4 standard delivery list

Serial name
number
1 URA4 Reader/Writer
2 4G External Antenna
3 WIFI external antenna
4 12V 5A Power Adapter
5 GPIO communication port terminal




2.1.3 URA4 appearance and interface definition
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Figure 2.1.3.a URA4 device interface diagram



Table 2.1.3.a URA4 interface definition table

describe
1 HDMI interface, can be connected to an external HDMI display
2 Power button, used to turn the device on and off
3 UHF scan button
4 TypeC, connect PC via typeC to flash, *#*#555666#*#* progress

debugging mode (USB, RJ45 not
Available, open the debug command and re-plug the TYPEC data cable)

5 USB (typeA), default is host mode; TYPE-C and USB are optional, default
is USB

6 USB (type A), default is host mode

7 USB (type A), default is host mode

8 SIM & TF card slot location

9 WIFI ANTENNA

10 RFID_ANT

11 4G Antenna

12 RJ45 interface

13 RS232 interface

14 10 interface, 4 isolated input ports, 4 isolated output ports, 1 UART
(3.3V), 2 data ports

15 12V power interface, supports 10V-28V

16 reset button

2.2 U300-4 U300-8 Equipment

2.2.1 U300-4 U300-8 Equipment Appearance
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Figure 2.2.1.a Appearance of U300-4 (left) and U300-8 (right)



2.2.2 U300 Standard Delivery List

Table 2.2.2.a U300 standard delivery list

Serial
number

name

1

U300 Reader

2

GPIO communication port terminal

3

WIFI external antenna

4

24V 5A Power Adapter

2.2.3 U300 Appearance and Interface Definition

Figure 2.2.3.a U300 device interface diagram




Table 2.2.3.a U300 interface definition table

Serial describe

number

1 RFID_ANT (RF antenna interface)

2 I0 interface, 4 isolated input ports, 4 isolated output ports, 1
Wiegand interface

3 RS232 interface

4 HDMI interface, can be connected to an external HDMI display

5 The upper part is USB Host ; the lower part is USB Device /host (this
interface can be used for debugging by Android developers: after
USB is connected, check Connect to PC in Settings-USB to enter
debugging mode)

6 RJ45 interface

7 24V power interface, supports 10V-24V

8 WIFI ANTENNA




2.3 URAS8 Device

2.3.1 URAS8 device appearance

—

Figure 2.3.1.a URAS8 appearance

2.3.2 URAS8 standard delivery list

Table 2.3.2.a URA8 standard delivery list



Serial name
number
1 URA8 Reader
2 4G External Antenna
3 WIFI external antenna
4 12V 5A Power Adapter
5 GPIO communication port terminal

2.3.3 URAS8 appearance and interface definition

868 B 08
oEcE -

- I l -
wemm— r \ T_-
;@ — @& .. = ®

o ®

o 5

T f

®

— ®

@ a—=

2] sk

— 3 ——
. o | -

4 o e © F
§ Y a
8 8 B

Figure 2.3.3.a URAS8 device interface diagram



Table 2.3.3.a URAS interface definition table

Serial describe

number

1 12V power interface, supports 10V-24V

2 HDMI interface, can be connected to an external HDMI display

3 GPIO, supports 2-way input optical coupling, 2-way output optical
coupling, with isolation

4 RFID_ANT (RF antenna interface)

5 USB interface, external keyboard, mouse and other peripherals,

support touch screen function, can be used for Android developer
debugging (enter *#*#555666#*#* in the dial interface to enter the
developer debugging mode)

6 USB interface, external keyboard, mouse and other peripherals,
support touch screen function

7 RJ45 network port, supports POE power supply

8 Serial debugging interface

9 Expansion port;

10 Antenna interface, SMA interface

11 WIFI antenna interface, SMA interface

12 Power button, press and hold for 3 seconds to turn on the device;
13 SIM card slot

14 TF card slot

2.4 Equipment Installation

2.4.1 Antenna interface

Fixed readers need to be connected to antennas via feeders to experience RFID
functions. The antenna port information of Android fixed readers is shown in the

following table.

model Port Image Number Port Type
of Ports
URA4 TNC female
4 connector
(TNC seat)




b
W

|: | |
THTTT

U300-4/8
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SMA Female
(SMA seat)

Reverse polarity TNC

4/8 female

2.4.2 Equipment Installation Introduction

Fixed readers are usually installed flat or on the wall. This article takes URA4 as
an example. Other fixed devices can refer to this method.
a. Tiled installation:

Flat installation is to place the device on a horizontal surface and fix the machine
on the horizontal surface through the four screw holes on the body to achieve
installation, as shown in the figure.

b. Wall mounting:

Wall-mounted installation is to place the device close to a vertical wall and fix the

machine to the wall through the four screw holes on the body to achieve wall-mounted

installation, as shown in the figure.

KFhE

Figure 1. Tile installation Figure 1. Wall installation




3 Quick Start

The fixed reader supports the Android operating system, has powerful data
processing capabilities, has a rich peripheral interface, and has built-in various data
transmission services. It can be divided into host working mode and slave working
mode. Users can deploy and implement it accordingly according to the application

scenario requirements.

3.1 Host Mode

3.1.1 Device Connection

The reader/writer acts as the host, and the connections of peripheral devices are

shown in the figure.
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Figure 3.1.1 Host mode connection diagram
Note: KZk=Antenna; 7] fil 5f &7 #5=Touch Screen Display; 152’5 #5=Reader,
some kind of URA4,U300 and else; tr%=labels; ¥ i 1 =RF port; KZ6% [ =wine
less port for antenna; HiLJ§ i fic #=adapter; #M%$2% [0 =Peripheral Interface;

3.1.2 Operation steps

When the reader/writer acts as the host, the operation demonstration steps are
as follows:

1. Connect the UHF antenna through the RF port and place the UHF electronic



tag within the antenna range.

2. Connect a touch display via the HDMI interface. If the display does not have
touch function, you can connect a mouse via the USB interface for control.

3. Connect the power supply and start the device. (Some devices require you to
click the power button)

4. Wait for the device to start up. The startup time is estimated to be within 1
minute. You can refer to the sound prompts or screen prompts.

5. After the system is started (Figure 3.1.2.a), click to enter the main interface of
the application, find and click the UHF-A4 application ( Figure 3.1.2.b ), wait for the
DEMO to complete the initialization (Figure 3.1.2.c ), and after the window is
automatically closed, if there is no abnormal prompt, it means that the UHF module is
initialized successfully , and you can quickly experience the reader-writer related
functions through DEMO (Figure 3.1.2.d ) . If the prompt "init fail" indicates that the

UHF module initialization failed, please close the App and restart this step.

EEN
MERRF

Figure 3.1.2.a Android system main interface ()% F #2£ /7 =Program % & =Setting 3 {-J&=file
] % 2% =Browser)

3( A N>

AppCenter BluetoothTest Notepad Notepad++ UHF_MQTT UHF-A4

Figure 3.1.2.b Application main interface



Figure 3.1.2.c UHF_DEMO startup interface
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Figure 3.1.2.d UHF_DEMO main interface

3.1.3 DEMO

Click Start Identification, the reader starts working, collects tag information and
uploads it for display. The inventory information may include tag EPC, tag TID, tag

guantity, tag signal value, collected antenna number, etc.

Q demo_uhf SCAN READ WRITE CONFIG

" filter Single @ Auto Total: 58 61 Count RSSI Ant
E2005157881801812330261F 1 -59.80 1
E2005157881801671890526F 1 -56.90 1
E20051578818018121803368 1 -54.70 1
E20051578818016723702276 1 -50.90 1
E20051578818018122802BC1 1 -53.80 1
E20051578818018128000478 1 -64.20 1
E20051578818016719504E2A 1 -55.70 1
E20051578818016723602433 1 -51.50 1
E20051578818018113708C70 1 -54.70 1
E20051578818016721303956 1 -50.90 1
E20051578818018123402456 1 -55.70 1
E20051578818016722602BA6 1 -44.20 1

Figure 3.1.3 Label inventory



3.1.4 Embedded Development

The reader/writer acts as a host, and users can use the embedded software SDK
development kit provided by our company to develop software on the Android
platform, including data acquisition and upload, peripheral control and operation and
other related operations.

Embedded development data path: XXX (model) user data package\SDK

development package\embedded development

3.2 Slave Mode

3.2.1 Device Connection

The reader/writer acts as a slave, receiving host commands and executing
corresponding operations. Currently, URA4 can be controlled by PC, and the

deployment is shown in Figure 3.2.1.

Rk /\/ bR

Fdm=

S 1

CISVEHS HIJRRE T
EHL URA4 HRL Y P

Figure 3.2.1.a Deployment diagram of slave mode
Note: KZk=Antenna; Fr25=labels; 5F 4 [ =RF port; K £k45 [H=wine less
port for antenna; HLJIE L 28 =adapter; #M &% [=Peripheral Interface;

3.2.2 Operation steps

When the reader/writer acts as a slave, the operation demonstration steps are as
follows:
1. Connect the UHF antenna through the RF port and place the UHF electronic

tag within the antenna range.



2. Connect directly to the host via an Ethernet cable or serial cable, and install
the corresponding DEMO software on the host. This article uses PC (Windows) as the
host.

3. Connect the power supply and start the device. (Some devices require you to
click the power button) Wait for the device to start up. The startup time is estimated
to be within 1 minute. You can refer to the sound prompt.

4. Select the corresponding file, double-click to open the DEMO, and establish a
connection with the reader/writer. (Use the JAVA version DEMO as an example), the

execution path is as follows.

A4 -U300 1.0 > A4-U3001.0 > x64(64(Z%) » jdk1.8.0.131 5 bin

#

=5 v 2B Ei) Fo
+ FETTEtTeTTeT Fo= e e e e prapsacaeg T T
. [%] cmd _x64 2022/11/25 17:08 Windows HAME... 1KB
LBz extcheck SUTH 14 TS50 J‘_\"_FHEW 17 KB

Figure 3.2.2.a Java version demo software path

[£] A4 -u300 1.0 - m] X
1

0 -[ERSScoms -

8BS [#5 [RE [ $-9% MASS [RE (AR [CP10 [Wifi-BLKM | H§IP

it

FREHIE: Eﬁﬁt@ﬂt:’jbit K \bit ‘@EPC CTid OUser

\ NDEX | EPC | TID | USER [ RSSI [

wEdE

Figure 3.2.2.b Java version demo software connection interface
3.2.2.1 Serial port connection (RS232_9PIN serial interface)

Select the DEMO serial port, select the corresponding serial port number (please
make sure the selected COM port is consistent with the actual communication port),

and then click Connect.

& A4 U300 1.0

I

Figure 3.2.2.1.a Serial port connection



L) Ad -U3001.0 - O X

CEE cows [}
(82 [ %5 RE 8 W% | MAEE [ RE [ A8 cP10 [Wifi BLKM  LHAjIP |
€
ﬁﬁﬂiﬁ-“ gt i &m[ et [s80 0Tid ouser| | wmuts | | mimus |

INDEX sre [ o | UsER | R3Sl Count Ant

Figure 3.2.2.1.b Serial port connection successful

3.2.2.2 Network connection (RJ45 network port)

The host can be directly connected to the device via a network cable, and the
host and the reader can be set to the same network segment.
The host can be set as shown in Figure 3.2.2.2.a. Host IP address: 192.168.1.98;

subnet mask: 255.255.255.0; gateway: 192.168.1.1.
Internet #MIAEZ 4 (TCP/IPvd) EiE >
=4

IMERETSITIRE, WELEESHIERN P RE. EN, FEENM
ERHGEERMREESN IPEE.

O SEEE IP H4HO)

192 .168. 1 . 98

255 .255.255. 0

192 .168. 1 . 1

Figure 3.2.2.2.a Host IP settings
Select the network port in DEMO. The default device IP is 192.168.1.100 and the

default port is 9160. Click Connect, as shown in Figure 3.2.2.2.b.

| £ A4 -U3001.0 - [m] *
TS
BA S [ BE (8 98 mARSE  RE | A8 [6PI0 | Wifi BUKM | H5TIP
i€
Hﬂmﬁ‘ PR L | L _——— —————

Figure 3.2.2.2.b Network connection

Note: If you forget the IP and service port, you can refer to 5.1 Common Problems

Device Connection for troubleshooting.




3.2.3 DEMO

3.2.3.1 Label Inventory

After the connection is established successfully, you can start counting tags and
obtain tag data. When counting tags, you can select three different areas of the tag:

EPC, TID, and USER areas. The counting results are displayed below.

[Bn (35 KEE  4-#% | MXFES R AR [ 6PI0 | Wifi-LUIKF | M5)1P

i

IRE R sttt |bit 34 |bn

INDEX =) | o USER RS Count Ant
1 5556555555551 60714425067 52.20 45 1

2 999999999999160690756230 -59.00 35 1

3 ARAMAAMAAAAAIG0TI4425069 | -52.20 a2 1

4 DDDDDDDDDDDD! 60714425063 59.80 38 I

5 EEEEEEEEEEEE!67687954988 45,00 m "

6 FFFFFFFFFFFF160714425078 58. 70 43 u

B HEE

_——
FEWE: 6 BABRE: 244 Bl 25 B A 0 o | Faas | HEmE

Figure 3.2.3.1 Note: Zi s tH#fi: Inventory output data

3.2.3.2 Parameter Configuration

When using, users can configure the power, antenna, mode, etc. of URA4 through
DEMO to meet the application requirements of the on-site environment, as shown in

Figure 3.2.3.2.

&|A4-U3001.0 - o X
G [ x|
B #S RE G- mARS B8 A% P10 Wifi-BLKM NP
nE - - — a0
are [ ] [ g w2z [ ] [ | Mt [P0 -
T3 i - | mEs ;i [-] | @Ea rS— ek T[T REEMER
REXENE —t W5 i . [ s ANT6: [ [ | i | 31 BE
ANT7: 1 - | pE7 ANTB: [t - | igEs
| wrasmEt
R =
RAERSNHER: |SOBRK [N
(X ™
ANTI  CIANT2  CIANT3  CIANTA g5 [DSB_ASK/FWO/AOKH |~ #I 3 4
BETIERSL <€———F M5 CANT6  CANT7  CIANT :
#R_ 9E ®RE WE HERSHNAUS
- REREBFRARS:
o i et . | TR
RESTER SR [Chinal (B40B45MHz) | Session: [0 [z Target: &It | o i 7] oeites: [ERB |5
[ R RE | #&m BE BRBS
Wit ey ePI&R: [P v P (RS |-
his: |15018000-6C - #$g®: oF ox oE | #m |
[ ZR 2m R R
——————— wRQH

Figure 3.2.3.2 Equipment parameter configuration



Note: WH KZINZ . Setting the antenna power W& .{EFK%k: Setting the working
antenna WEMIEL: Setting the frequency band ¥ B £ HiFEz(: Setting the inventory mode

3.2.3.3 Host Development

When the reader/writer acts as a slave, the user develops software on the host
side. The user can select the corresponding SDK development package according to
the host development platform and development language to achieve control and
access to the reader/writer, obtain data and other related operations.

Development data path: XXX user data package\2, SDK development

package\host development

4 Peripherals and Services (Applicable to Slave

Mode)

4.1 Data Transmission Service

The Android fixed reader comes with a UHF transmission service program,
which includes serial port service, TCP/IP service, Web service, and MQTT connection
service. These services are applicable to slave mode. For an introduction to the
transmission function, see 4.4 Transmission service function Settings .

How to enable the service: The UHF data transmission service is enabled by default
when the device is powered on. If the device is connected to an external display, you
can view the current device's IP, port, and connection method, as shown in the
figure. The default device IP: 192.168.1.100, the default port for RAW data is 9160,
and the default port for JSON data is 9260.

When the UHF transmission service is turned on, users can establish
communication with the reader through DEMO or WEB pages. Users can also choose
to stop the service in the device's built-in Android system. This function option is

saved after power failure.



192.168.1.100:9160,9260(json)

http://192.168.1.100:8080/main.html

{21EUHF{E55iARSS

Figure 4.1 UHF transmission service
4.2 Web Client

Android fixed readers support Web services and can be accessed through a
browser. In this article, the host is a PC, using the EDGE browser that comes with the
Windows system.

Steps :

1. Turn on the device, connect the host and the device directly via a network
cable, and set the host and the reader to the same network segment. The host can be
set as shown in Figure 4.2.a. The host IP address is: 192.168.1.98; subnet mask:
255.255.255.0; gateway: 192.168.1.1.

Internet HrlkRE 4 (TCP/IPvY) Bl 2
£
MERETEHIE, WALENSEER P 82, S, REENA

EEGFEERMEEIETN P RE.

() SFEHE 1P HEHO)
@:EEF NER] 1P Hh(S):

1P Ik (D): ‘192.168. 1 .93|
FRHEER(U): ‘255.255.255. 0 |
SRARIE(D): ‘192.168.1 1 |

Figure 4.2.a Host IP settings

2



2. Open the browser on the PC and enter the device IP address in the address

bar: 8080. The default access address of the device is 192.168.1.100:8080.

B w@ER x  +

C © 192.168.1.100:3080|

Figure 4.2.b WEB access address

3. Click Enter to jump to the Web login interface.

Figure 4.2.c WEB login interface

Default username: admin

Default password: 123456

4. After logging in, enter the Web main interface
O i
PRESKEC 0 MRAUREC 0 WSO fRAEdE):| # EeRm @205 FHA TELSHIE
Fs EPC TID USER RSSI  PC Ant HE

STHHEE

Figure 4.2.d WEB service main interface



4.2.1 Tag Inventory Access

4.2.1.1 Label Inventory

Click on the left side of the inventory , click Start , the reader starts working,
obtains and displays the tag inventory data, click Stop , the reader stops working. In
addition, you can set the inventory time (in seconds) , and the reader will stop
automatically.
=

i

TREEKEE 0 EAUREL 0 EHELOF e P AN OROA EuiE

Fs EPC TID USER RSSI PC  Ant i@

Figure 4.2.1.1 Label inventory
background inventory is checked , the inventory can still be maintained in the background
when switching pages in the Web client interface.

4.2.1.2 Tag read and write access

Click Read-Write on the left, check Filter , and set the filter area, filter address,
filter length , and filter data to specify tags for read and write operations. Generally,
you can choose the filter area as epc, the starting address as 32bit (epc data start
address), the filter length as 96 (in bits), and the filter data in hexadecimal,
corresponding to 96bits epc data.

The parameters are the access parameters of the filtered tag, including storage
area, starting address (word address, one word is 16 bits, corresponding to the EPC
starting address) , length (unit is word, 1 word corresponds to 16 bits) , access
password (hexadecimal data, the default password is 00000000).

Click Read to read the corresponding tag data in the blank area. Click Write to

write the data in the blank area into the tag.
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E,EIZEE @Qéﬂf.ﬁt:bit in_‘iﬁ{f;g:bit ﬂiﬁiﬁdﬁ:|4142434445453031323030351

[

Bawec| epc | BR[| wmls | B o |

414243444546303132303035 |

Figure 4.2.1.2 Tag read and write operations

4.2.1.3 Tag Locking and Destruction

lock , open, permanently lock , and permanently open on different areas of the
target tag . To perform the lock tag operation, you must enter the access password.
The default password cannot be used for the lock and destroy operations.

by entering the destruction password . After the destruction operation is

executed, the tag will be invalid.

(<]

jur -}
=
i

BR[| epc v ii_ﬁémt;iz_bit @Eﬁﬁ:zas_ bit IS |123456780003303132303033
rm
® % Frik KA KAFR U Kill Password [ Access Password (JEPC  JTID (] USER  ipis)ssts: | Faemmuiisi 1t
FE=
RS | FAEAEE o ‘

Figure 4.2.1.3 Tag lock and destroy

4.2.2 Configuration

Click on the left column to configure , which mainly includes: basic parameters,

network information, GPIO, MQTT configuration, reader/writer mode, and log

information .



1) Basic parameters

The basic parameter functions mainly include the following important functions:

power , antenna, frequency band , inventory mode, and data reporting .
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Figure 4.2.2.1 Basic parameter interface

Antenna Settings

The reader supports multi-antenna intelligent polling. Users can enable antennas
according to the reading requirements of the application scenario. The device enables
antenna 1 by default. If you need to add an antenna, you must configure it. The
antenna configuration is saved when the power is off.

Power settings

The reader power range supports 1~30dbm, and users can configure the power
size according to the distance requirements of the application scenario. The power
configuration is saved when the power is off.

Working frequency

The reader supports the operating frequency bands of major countries in the
world and can be configured according to local regulatory requirements.

Inventory Mode



Inventory mode can quickly obtain tag information. epc is to read only the EPC of
the tag. Select epc+tid to read the EPC and TID of the tag. Select epc+tid+user to read
the EPC, TID, and USER area of the tag. The user area can specify the starting address

and length . The units of the address and length are both words.

|
gt
Bt Useriidiattiht: o Userk=: o ‘ "= | ‘ EE
epc
epc+tid
7 iR epc+tid+user

Figure 4.2.2.2 Inventory mode configuration

Label reporting

Tag reporting includes tag data filtering and tag reporting methods .

Tag data filtering includes duplicate tag filtering and signal value filtering . For
duplicate tag filtering , the parameter is the filtering time , that is, the same tag is
only uploaded once within the filtering time. Signal filtering refers to filtering based
on the signal strength returned by the tag, and the parameter is the signal value
(RSSI) , that is, only the tag data greater than the signal value is uploaded. Both
filtering methods can be checked at the same time.

The tag reporting mode supports real-time reporting and reporting after
inventory counting is stopped . Real-time reporting means that the reader reads the
tag information and reports it to the dashboard at the same time. Reporting after
inventory counting is stopped, and the reader reports the data to the dashboard after

the tag inventory is completed.
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Figure 4.2.2.3 Tag reporting configuration

2) Loginformation
Check the switch to the right of Debug to "On", set the Level to 2, and click "Set"

to enable the reader log. The log information will save the data of the last 7 days.
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Figure 4.2.2.4 Log information configuration
Export log method:

Method 1: On the device's built-in Android system platform, enter the file

management system and use a USB flash drive to copy.

Internal Memory/UHFLog
 E [ = EES (= w8
& CwlLog_2015_05_17.txt

Figure 4.2.2.5 Log path
Method 2: Enter the file transfer interface of the Web client , double-click to

enter the path /sdcard/UHFLog, click the log of the corresponding date, and click

"Start Download".

— TE

(- /sdcard/UHFLog

=

Cwlog 2...

Figure 4.2.2.6 Log path

4.2.3 Device Information

Users can query the machine's device information, version information , RFID
module temperature information , and perform restart and factory reset operations.

Device information includes device parameter QR code, number of antennas,
IMEI number, SN number, system version number, Mac address, CSN number and
system time .

for modifying Mac address, CSN number, and system time is: 111666888

Version information includes Json protocol version , built-in service version ,

reader hardware version , UHF software version , etc.



AntNumber: 4

IMEI: 860003045207035
IMEI2: 860003045237537

SN: HURA4E220100002

Sysinfo: a4_android9.0_20230919
BtMac: Ad:D4:B2:EQ:AE:B4
WifiMac: 02:00:00:00:00:00

EthMac:
DateTime: (yyyy-MM-dd HH:mm:ss)

HEAER
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RFIDHERER: 30°C
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ey
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Figure 4.2.3.1 Device information interface

4.3 GPIO peripheral expansion

4.3.1 GPIO Information

4.3.1.1 URAA4 reader/writer GPIO

Figure 4.3.1.1 URA4 GPIO terminal location

Table 4.3.1.1 URA4

GPIO definition

Serial number definition describe
1 Input 1 Optocoupler diode anode input, maximum voltage
2 Input 3 12V, maximum current 50maA;
3 Outputl .
Optocoupler transistor OC output;
4 Output3
5 Data O Data communication interface, 5V level;




6 Data 1
7 MTX_3V3 Thereaderend'TXTTTL_3V3|sconnectedtothe
peripheral RX;
8 MRX_3V3 The reader end RX_TTL_3V3|sconnectedtothe
peripheral TX;
9 VDD5V 5V/2A power output;
10 SYS_GND
= System reference GND;
11 SYS_GND
12 10_GND 10 output and input referer?ce GND, cqnnected to
the GND of the peripheral device;
13 Output 4 Optocoupler transistor OC output;
14 Output 2 P P puts
15 Input 4 Optocoupler diode anode input, maximum voltage
16 Input 2 12V, maximum current 50mA;

4.3.1.2 URAS reader/writer GPIO information

Figure 4.3.1.2 URA8 GPIO terminal location
Table 4.3.1.2 URA8 GPIO definition

Serial definition describe
number
1 101+ Optocoupler 1+ input, the maximum voltage between 101+ and I01- is
12V, and the maximum current is 50mA;
2 Optocoupler 1- input, the maximum voltage between 101+ and I01- is
101- 12V, and the maximum current is 50mA;
3 102+ Optocoupler 2+ input, the maximum voltage between 102+ and I102- is
12V, and the maximum current is 50mA;
Optocoupler 2- input, the maximum voltage between 102+ and 102- is
4 102- 12V, and the maximum current is 50mA;
The negative pole of the output port is connected to a low potential
5 103- (reference GND) by default, and can be connected to the relay coil
The positive pole of the output port needs to be connected to the
6 103+ external power supply (1.8V-12V) with a pull-up resistor, and can
be connected to the relay coil +;
The negative pole of the output port is connected to a low potential
7 104- (reference GND) by default, and can be connected to the relay coil
The positive pole of the output port needs to be connected to the
8 104+ external power supply (1.8V-12V) with a pull-up resistor, and can
be connected to the relay coil +;




4.3.1.3 U300-4/8 reader GPIO information

ol e

Figure 4. 3.1.3 U300 GPIO terminal location

Table 4.3.1.3 U300 GPIO definition

Serial number definition describe

1 BOOT_CTRL Reserved burning button (not open);

2 RST Reset button;

3 SYS_GND System reference GND;

4 VOUT POWER DC IN Adapter power input

5 Inputl Optocoupler diode f'mode input, maximum voltage

12V, maximum current 50maA;

6 Input3 Optocoupler diode f'mode input, maximum voltage

12V, maximum current 50maA;

7 Outputl Optocoupler transistor OC output;

8 Output3 Optocoupler transistor OC output;

9 10 GND 10 output and input reference GND, connected to

- the GND of the peripheral device;

10 SYS_GND System reference GND;

11 SYS_GND System reference GND;

12 VDD 5V/3A 5V/2A power output;

13 SYS_GND System reference GND;

14 SYS_GND System reference GND;

15 NC Reserve a dangling interface;

16 NC Reserve a dangling interface;

17 Input2 Optocoupler diode tamode input, maximum voltage

12V, maximum current 50mA;

18 Inputa Optocoupler diode .anode input, maximum voltage

12V, maximum current 50maA;

19 Output2 Optocoupler transistor OC output;

20 Outputd Optocoupler transistor OC output;
twenty one Data0 Data communication interface, 5V level;
twenty two Datal Data communication interface, 5V level;

twenty three MTX_3V3 The reader end TX_TTL_3V3 is connected to the
peripheral RX;

twenty four MRX_3V3 The reader end RX_TTL_3V3 is connected to the
peripheral TX;




4.3.2 GPIO Configuration

The Android fixed reader supports multiple GPIO input and output channels and
can be connected to corresponding GPIO peripherals. The specific connection method

can be configured by referring to the following modes.
4.3.2.1 Input Mode

Fixed readers can detect GPIO input status. In actual applications, they are often
used to connect infrared trigger sensors for signal detection and triggering the reader
to work. In input mode, the sensor and GPIO connection method is shown in the figure

below. Method 1 is external power supply (5V~12V); Method 2 is reader power supply.

AR A2
VDD5V
+ +
%Eﬁﬁ%ﬁ fEMEE  pmm—|nput1/2/3/4 (EEIS8 || npUt1/2/3/4
10_GND
10_GND SYS_GND

Figure 4. 3. 2.1 Input mode wiring diagram
Note: APMFfILEEYE: External power supply f£/E&%%: sensor

4.3.2.2 Output Mode

Fixed readers can drive GPIO outputs, which are often used to connect indicator
lights in actual applications for signal indication. In output mode, the signal output
LAMP and GPIO connection method are shown in the figure below. Method 1 is

external power supply (5V~12V); Method 2 is reader power supply.



= A2
VDD5V

: 10_GND
%ﬂ%ﬁﬁ KT LANP KT LAMP |
SYS_GND

10_GND Output1/2/3/4 Output1/2/3/4
FFPR LA, 1O_GND#- 5 O0utput 598 FEFPfa it 1, 1O_GND# - 50utput Fifl
Figure 4.3.2.2 Output mode wiring diagram

Note: ZMHHLEEJE: External power supply F2/F%it 1 B, 10_GND ¥ 5 Output Sl :

When program output 1, 10_GND will conduct with Output

4.3.3 GPIO Demonstration

After the hardware deployment is completed, the GPIO application can be

demonstrated through the WEB client.

4.3.3.1 GPIO Status

In the GPIO column of the WEB interface, you can browse the current GPI status
of the input pin, and the GPI pin status change will automatically report the event.
It supports setting the GPO status of the output pin, and can set the high and low

levels of the corresponding output pin.

~GPO
GPO‘I: GPOZ:‘ High v‘ GPOS:‘ High v‘ GPO4:‘ High v‘ GPOS:| High v| GPOﬁ:‘ High v‘ [ ==

—GPI

GPH:| High v| GPIZ:‘ High v‘ GPIS:‘ High v‘ GPIA:‘ High v‘

Figure 4.3.3.1 GPIO status query setting



4.3.3.2 Trigger Mode

The reader supports command mode , trigger mode and automatic mode . The
device defaults to command mode , that is, the user actively controls the start and
stop of inventory counting and obtains RFID reading data. In trigger mode , the user
can connect the sensor to the device. The sensor outputs high and low signals to the
GPIO terminal of the device according to changes in the external environment, thereby
controlling the start and stop state of the device and automatically obtaining RFID
reading data. In trigger mode, the configuration of the stop delay time is supported ,
that is, the time after the stop state is triggered, the device can continue to count. In

addition, the start inventory condition must be opposite to the stop inventory

condition.
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Figure 4.3.3.2 GPIO trigger working mode
4.4 Transmission service function settings

4.4.1 Serial Port Service

Provide serial port connection service, no special settings, the connection
method is as shown in 3.2.2.1 Serial port connection (RS232_9PIN serial interface)

mqtt



4.4.3 Service Mode Settings

In the reader/writer mode setting options of the web client demo, you can set the
reader/writer role, communication protocol, and data type (the rest of the parameters

cannot be set when the reader/writer role is server)
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Figure 4.4.3 Reader/Writer Mode Configuration Interface

Note: L5 #sf{%: Read/Write Role Ik45#5: Server terminal % /7 ¥ii: Client terminal T/
P: Protocol H#EZEM: Data Type

It can also be used with the inventory mode to achieve a variety of data
transmission functions, supporting command mode , trigger mode and automatic
mode . The command mode relies on instructions to control the reader to take
inventory, see the SDK for the corresponding connection method; the trigger mode

relies on the input status of GPIO to trigger the inventory, see the 4.3.3.2 Trigger

mode in the previous article ; after the automatic working mode is set, the inventory

label is automatically reported when the machine is turned on.

4.5 |0OT Services

The Android fixed reader supports standard IOT services and can upload data to
the loT server through the MQTT protocol . MQTT is a lightweight, publish-subscribe

messaging protocol suitable for resource-constrained devices and low-bandwidth,



high-latency or unstable network environments , enabling efficient communication

between sensors, actuators and other devices.

4.5.1 MQTT Information

MQTT mainly includes the following important parts : MQTT client, MQTT Broker,
and publish-subscribe mode.

1. MAQTT Client

Any application or device running the MQTT client library is an MQTT client. For
example, an application that uses MQTT to send instructions is a client, and a reader
or writer that uses MQTT to report data is also a client.

2. MAQTT Broker

MQTT Broker is the key component responsible for processing client requests,
including establishing connections, disconnecting, subscribing and unsubscribing, and
message forwarding.

3. Publish-Subscribe Model

The publish-subscribe model decouples the client that sends messages (publisher)
and the client that receives messages (subscriber). The MQTT Broker is responsible for
routing and distributing messages.

The client connects to the MQTT Broker and publishes the tag data ( epc ) to a
specific topic (the topic in the figure is ) through the publish operation.
After receiving the message, the MQTT Broker will be responsible for forwarding it to

the subscriber client that has subscribed to the corresponding topic (
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Figure 4.5.1.1 Schematic diagram of the publish-subscribe model

4.5.2 MQTT Demo

Below we will use a simple example to show how to use MQTT. Before starting,
you need to prepare the MQTT Broker and MQTT client.
This example uses EMQX as the MQTT Broker and MQTTX as the MQTT client.

Steps:
—+ EMQX download and installation
1. download
1) Download link: emqgx official website - version download

2) Choose the appropriate version to download

e emqx-5.3.2-ubuntu22.04-arm64.tar.gz
¢ emqgx-5.3.2-ubuntu22.04-arm64.tar.gz.sha256

'I emqx-5.3.2-windows-amd64.zip I

e emqgx-5.3.2-windows-amd64.zip.sha256

Figure 4.5.2.1 The emqgx version selected in the example

2. Install

1) Unzip the downloaded EMQX compressed package to a pure English path

> IvESRE > ZEHEEESR (D) > Data » MQTT > emqgx-5.3.2-windows-amde4 v O
BIR i EE =R F
bin 2023/12/1 1:23 i3
data 2023/12/6 15:46 STiEEE
erts-13.2.2.4 2023/12/1 1:23 A
etc 2023/12/1 1:23 pra=c
lib 2023/12/1 1:23 prat=c
log 2023/12/6 15:46 pra=n
nlimine 202241241 192 ritsk

Figure 4.5.2.2 emqgx decompression path

2) Run the "Command Prompt" as an administrator and enter the bin
directory of emqx .

3) Execute the command: .\emgx install to install the EMQX service. If
ChangeServiceConfig is successful, the installation is successful.

4) Execute command: emqx start to start the EMQX service


https://www.emqx.com/zh/downloads/broker

Figure 4.5.2.3 emqx installation and startup operation

5) Enter localhost:18083 in the browser and press Enter. Enter the initial account
on the login page to access the EMQX console. Username : admin Password:

public

=4

admin

Figure 4.5.2.4 EMQX console login interface
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Figure 4.5.2.5 EMQX console main interface



—.+ Connecting MQTT
1. Reader/Writer MQTT Configuration
Taking the Web client interface as an example, click "MQTT Configuration "
in the left function bar to enter the MQTT configuration interface, as shown in
the figure below.
1) Select "Yes" to the right of "Configure MQTT".

2) Select the "Yes" option to the right of "Configure general information".
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Figure 4.5.2 .6 Standard MQTT configuration interface

3) Enter the host address of the MQTT server (the IP address of the MQTT Broker
host), client ID, username, password, port and other basic MQTT configuration
information.

(The basic parameters are provided by the server, and the reader can be set

according to the above basic parameters)
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Figure 4.5.2.7 General information configuration
Note: FHLHuhE: MQTT Broker itk Host Address: MQTT Broker Address
7 P ID: FH P E 7 X 1D Client ID: User-defined 1D
4. B EE X4 User name: user-defined user name
. P B e R Password: User-defined password
Ui . BRA%G 15 1883 Port: Default port number 1883
BL AR R BN B bR 2 E e 2 KA R1Z 8 Inventory Tag Topic: Inventory
tagged data will be posted to this topic
Ok EM: 35 O0BVEEE S KM E1Z 8 Heartbeat packet topic: Read-write
heartbeat packet data will be posted to this topic.
W H Settings

THE N M5 BN IETR The information in the red box is required.

4) Enter the data tag topic and heartbeat packet topic, and click " Set " to establish
MQTT communication with the server. The MQTT client can obtain the tag
information and heartbeat packet information by listening to the corresponding

topic.



=+ MAQTTX Configuration
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Figure 4.5.2.8 Successfully connected to the server interface

MQTTX can be downloaded and installed directly by visiting the MQTT X official

website .

1. MQTTX Connection

1) Enter the MQTTX connection interface and enter the connection name, client

ID, MQTT server host address, port number, user name, password and other

informatio

n.

2) Click "Connect" in the upper right corner to establish a connection with the MQTT

server.

< Back

X

Name ‘
* Client ID |

* Host ‘

* Port
Username
Password

SSL/TLS

2. Topic Listener

test

maqttx_6d46736d

maqtt//

|| 192168.98.162 |

1883

Figure 4.5.2.9 MQTTX connection configuration interface


https://mqttx.app/zh/downloads
https://mqttx.app/zh/downloads

1) After the connection is successful, you will be redirected to the connection

interface and click " New Subscription " in the upper left corner.

2) In the Topic column, enter the name of the subscribed topic (the publishing

topic in the reader/writer MQTT configuration) and click Confirm to complete

the topic subscription.

( The data label topic in the example is topic/main , see Figure 4.5.2.7 for details

General information configuration )

New Subscription

2

At most once

Subscription Identifier

No Local Flag

Retain as Published Flag

Retain Handling

Figure 4.5.2.10 MQTTX topic subscription

4.5.3 Read data and report to the server

—. Web-side control reading

Color

#OF82B5

O false

© false

3

canee!

After the MQTT connection is successful, refer to 4.2.1 Tag Inventory

Accesscontrol the reader to read the tag. The tag data is displayed on the Web client.
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Figure 4.5.3.1

USER

@
RSSI PC Ant o
| 438 | 3000 | 1 37
436 | 3000 1 19
43 | 3000 | 1 7
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At the same time, the server can also receive data reported by the reader, as

shown in the figure below.



{"csn™:"123", "data":

[{"antennaPort":1,"

":"3400","rssi":-52.2, "timestamp":1230806154503}
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Figure 4.5.3.2

- MQTT control read
1) Enter the subscription topic and click "Subscribe" to send instructions to the

topic through the MQTT client to communicate with the reader/writer.

A[ZESSE
[subscrbe o |1
=8 1BHE
subscribe e
2
_wm || wm

Figure 4.5.3.3 Reader-writer subscription topic

Note: 1] Subscription % & Settings

2) After the MQTT connection is successful, enter the MQTTX client and enter the
subscription topic of the reader in the " Topic " in the figure below.
this example , the reader-writer subscription topic is subscribe , see Figure
4.5.3.3 for details Reader-writer subscribes to topic )
3) The client sends instructions to the reader's subscription topic to control the
reader.
Start inventory command: {"type": "Reader-startinventoryRequest"}

Stop inventory command: {"type": "Reader-stoplnventoryRequest"}



Plaintext Received  Published

| topic/main Topic subscribe  QoS: 0

{
"type": "Reader-startInventoryReguest”,
"tagParameters":{
"tagMemoryBank" : "epc”
}

0015D016F7", "peHex": "3000", "resi®:-70.3, “timestamp®: 1231434493136},

Meta

EERERENMQTTITEESS
{

artInventoryRequest”,

| e HESIETCP JSONfE S

Figure 4.5.3.4 MQTT client controls the reader/writer

Note: %5 #sMC & MQTT 1] % F@: MQTT Subscription Topics for Read/Write

Configuration
P25 2% TCP JSON #&% A4 : Read/Write TCP JSON Format Commands

4) The reader/writer TCP JSON format instructions are used in MQTT control
reading . For details, see the document below.
ES|TCP
JSON#&=202401"

4.5.4 Alibaba Cloud IOT Communication

The service is adapted to the Alibaba Cloud loT platform. Fill in the platform
parameters to establish MQTT communication with Alibaba Cloud on the public

Internet. See the configuration interface below.
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Figure 4.5.4.a

The following figure shows an example of the data receiving interface on the

Alibaba Cloud platform server.
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Figure 4.5.4.b

Note: #(#i/nfil: EPC WA . RZI1. LIRIF[A] Example of data: EPC content, antenna port,
reporting time

For more information about Alibaba Cloud-related MQTT development, see its
official platform documentation.

4. 6 repair service

The Android reader/writer supports online upgrade services, file transfer

management services, and one-click restoration of factory settings.



4.6.1 Online upgrade service

The upgrade service interface is as follows. Users can quickly install APK packages
through the Web client's upgrade service, or update customized UHF firmware and

UHF-service as needed.

BRI R Bl T E
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Figure 4.6.1 Upgrade interface

4.6.2 File transfer service

The file transfer service interface is as follows. Users can quickly upload and
download files stored in the transfer device through the file transfer service of the Web

client.
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Figure 4.6.2 File transfer interface



4.6.3 Restore factory settings

Method 1: On the device's built-in Android system platform, you can enter the
settings, click the application, select UHF transmission service, click settings in

the upper right corner , enter the settings interface, and click restore to factory

settings .

77 AWAB UHFRE  MQTT BEBES
P2 14, 1] !
Gemem w9 60 () ,

Figure 4.6. 3. a Device -side factory reset interface k& H) ¥ & Restore Factory Settings

Method 2: Enter the device information interface of the Web client and click
Restore Factory Settings .

DateTime: 2009-01-05 14:15:41 (yyyy-MM-dd HH:mm:ss)
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Figure 4.6. 3. b Web-based factory reset interface k% Hi] 1% & Restore Factory Settings



5 Frequently Asked Questions

5.1 Device Connection

Please confirm the physical connection of the hardware, the power is on, the
device startup time is about 1 minute, and the device is successfully started with a
series of rapid beeps. Make sure the communication network is connected, and the
host and device can ping. The default IP of the device is: 192.168.1.100, the default
port is: 9160. If the IP has been changed and forgotten, there are three ways:

1. Serial port connection can be used to directly query the device IP.
2. Connect to the HDMI display, and then in the application, the UHF transmission

service can view the device IP.

5.2 Device card reading test

For the device card reading test, please first ensure that the hardware is physically
connected, ensure that the communication is normal, and then check the reader
software function configuration. For the detailed process, please refer to the following
steps:

1. Ensure that the hardware connection system is normal, that is, the host and the
reader communicate normally. You can obtain device configuration information.

2. The reader is connected to the antenna normally, the tag is a UHF tag, and is within
the antenna range.

3. The antenna port corresponding to the reader/writer has been enabled (antenna 1
is used by default), the power is appropriate (30dbm by default), and the inventory
mode gives priority to read-only EPC.

4. Click Inventory. If the card is read successfully, the host demo can obtain the
corresponding tag information. Click Stop when finished.

5. The device is in working state when reading the card, and in principle does not

receive any instructions except stop.



