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Function

Supports access to European bands.

Supports 2 connections, support TCP Server, TCP Client and UDP Client.
Support remote upgrade, hardware watchdog.

Each connection supports buffering 5 packets of serial port data .

Support setting DTU parameters by serial port /SMS/network.

Support base station positioning function.

Support Modbus protocol conversion.

Support base station positioning.

Support multiple work mode: transparent transmission mode and SMS mode.
Support basic commands.

Support remote upgrade, keep the firmware up to date.

Support sending English SMS.
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1. Product overview

1.1. Product profile

USR-G786-E is the M2M Industrial Serial Cellular Modem with European band . The software has perfect functions
and covers most common application scenarios. It can realize two-way data transparent transmission from serial port

to network by simple settings. And support SMS mode, custom register packages, heartbeat packages , support 2 way

socket connections, support TCP Server, support access USR cloud , support remote upgrade.

Figure1 DTU default parameters

Parameter Item Index
Wireless standard FDD-LTE, TDD-LTE, HSPA+/WCDMA, GSM/GPRS/EDGE
FDD-LTE Band 1/2/3/5/7/8/20
TDD-LTE Band 38/40/41
Cellular Band
HSPA+/WCDMA Band 1/2/5/8
GSM/GPRS/EDGE | Band 2/3/5/8
TDD-LTE +23dBm(Power class 3)
FDD-LTE +23dBm(Power class 3)
WCDMA +24dBm(Power class 3)
Wireless Transmitting power EDGE Band8 +27dBm(Power class E2)
Parameters EDGE Band3 +26dBm(Power class E2)
GSM Band8 +33dBm(Power class 4)
GSM Band3 +30dBm(Power class 1)
LTE 3GPP R10 CAT4 Downward 150 Mbps, Uplink 50
Mbps
Technical specifications | HSPA+ Downward 42 Mbps, Uplink 5.76 Mbps
EDGE Downward 236.8 kbps, Uplink 236.8 kbps
GPRS Downward rate 85.6 kbps Uplink rate 85.6 kbps
Antenna options SMA interface
RS232:2400bps - 460800bps
Data interface
RS485:2400bps - 230400bps
Working voltage DC 9V~36V
Hardware ;
parameters Working current Average:72.64mA-99.11mA@12V Max:353.05mA@12V
Working temperature -30C -757C
Storage temperature -40°C -95C
Size (mm) 111.51*94*25(L*W*H)
Work mode Transparent transmission mode,UDC mode, SMS mode
Setting command AT+Command
Network protocol TCP/UDP
Maximum TCP 2
Software connection number
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parameters Serial AT command, Network AT command, SMS AT command
User configuration
Domain name Support
resolution DNS
Modbus protocol Modbus RTU to Modbus TCP
Transmission Mode TCP Client/TCP Server/UDP Client
Software SMS functions Support
function Heartbeat package Support

Registration package

Custom registration package/ICCID /IMEI

mechanism
User-cloud service Support
Remote update Support
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2. Product function

This chapter introduces the functions of G786-E, the following diagram is a block diagram the function of the

module.It can help you to have a general understanding of the product.

Diagram 1 Product Function
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2.1. Work mode

USR-G786-E module has three working modes: network transmission mode, UDC mode and SMS transmission mode.
Network transmission mode: the data is sent to the network server directly through the serial port of the module

without any processing or modification.
UDC mode: after the data enters the module through the serial port, it is sent to the server after the UDC protocol

encapsulation.
SMS transmission mode: data enters the module through serial port and is processed by the module and sent to the

target mobile phone number.

2.1.1. Net transparent transmission mode

terminal 6?86 station TCR/ TRy

equipment
I 4/3/26G

' ' serial port data data

data packaged b
data from device to [36 3 PR 106
ABC ABC
» 786 >
| TCRY
Itermina UDe
data returned by TCP/UDP server et

i,equipment data from f 86 to device
| i 123 123

Diagram 2 Net transparent transmission mode

In this mode, the user's serial device can directly send data to the specified network server through the G786-E
module.The module can also receive data from the server and directly forward the received information to the serial
port device.

In this mode, users do not need to pay attention to the data conversion process between serial port data and network
data packets. They only need to set simple parameters to realize the transparent transmission of data between serial
port devices and network servers.

The module supports 2 socket connections, Socket A and Socket B, which are independent of each other.Only Socket A
supports as TCP Client, TCP Server and UDP Client.Socket B only supports TCP Client and UDP Client .

TCP Server supports 3 ways of Client .Because the conventional operator network can not be accessed through the
external network, so for the Server function need to use a dedicated APN card .

Set G786-E work at TCP client by AT commands:
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1. Setthe working mode to net transparent transmission:
AT+WKMOD=NET

2. Enable socket A:
AT+SOCKAEN=ON

3. Setup remote IP and port:
AT+SOCKA=TCPC,test.usr.cn,2317

4. Setup APN. E.g: APN is CMNET, username is empty, password is empty, authentication method is NONE:
AT+APN=CMNET,,,0

5. Reboot:
AT+Z

Set G786-E work at TCP Sever by AT commands:
1. Setthe work mode to net transparent mode:
AT+WKMOD=NET

2. Enable socket A:
AT+SOCKAEN=ON

3. Set socket A as TCP Server, local port 2317, IP has no reference meaning in Server:
AT+SOCKA=TCPS,test.usr.cn,2317

4. Setup APN. E.g: APN:CMNET, username: empty, password: empty, authentication method: NONE:
AT+APN=CMNET,,,0

5. Reboot:
AT+Z

10
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Diagram 3 Software schematic diagram

1. Open the setup software. Set the Serial port parameters according to the actual situation and click "Open PC
Serial".

2. Click "Enter Serial AT command mode" and wait for the device to enter AT command configuration mode.

3. Click "Query all parameters" and wait for obtaining all current parameters.

4. In the "Choose Work Mode" , select "Transparent Mode".

5. Set "IP&Port" to test.usr.cn and 2317.

6. Check "More".

7. Set the APN parameter: CMNET,,0. E.g: APN: CMNET, username: empty, password: empty, authentication
method :NONE.

8. Click "Save current parameters".

9. Click the "Restart" button to restart the module.
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2.1.2. SMS mode

terminal device T base station
serial data l short message short message
+ ¥ 4+—Pp |
Device send to 786 Converse to SMS message through 786
ABC ABC
. .
L L
terminal device
CTIER mobile phone

Réceive from 786 Receive the message from mobile phone

123 123

Diagram 4 SMS transmission mode diagram
In this mode, user's serial device can send SMS to the specified mobile phone and receive SMS from any mobile phone.
User can decide whether to transmit the data of the specified mobile phone to the serial device through Settings.
Users do not need to pay attention to the data conversion process between serial port data and SMS. They only need
to set simple parameters to realize transparent data communication between mobile phones and serial port devices.
If the user's device is a serial port device and is placed in a remote place, this DTU can be used to realize this function
when the user wants to check the running status of the device or control the running parameters of the device by

sending and receiving SMS messages.

Setup by AT commands:
1. Set work mode to SMS mode:
AT+WKMOD=SMS
2. Set the target mobile phone number to 10086. E.g:10086:
AT+DSTNUM=10086
3. Restart the module:
AT+Z

Note: 1. The target phone number of SMS should be added with the international number;
2. When non-target mobile phone number filtering is enabled, the non-target mobile phone number can still

query or set parameters;
3. When a SMS longer than 140 bytes is sent to the device, the received SMS will be incomplete.

Setting by the software:
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Diagram 5 Software schematic diagram

1. Open the setup software. Setting the serial port parameters according to the actual situation and click "Open PC
Serial".

2. Click "Enter Serial AT command mode" and wait for the device to enter AT command configuration mode.

3. Click "Query all parameters" and waiting for obtaining all current parameters.

4. In the "choose work Mode" , select "SMS Mode".

5. Set the target mobile phone number as "10086". E.g: 10086.

6. If you need to filter SMS from other mobile numbers, open "Only receive SMS from source number".
7. Click "Save current parameters" to set and save all parameters.

8

. Click "Restart" to restart the module.

2.2. Serial port

2.2.1. Basic parameter

Project Parameter
2400,4800,9600,14400,19200, 28800,
Baud rate
33600,38400,57600,115200,230400,460800
Data bit 8
Stop bit 1,2
NONE, EVEN, ODD
Check bit
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2.2.2 Serial Port Setting for network data

It is necessary to set the serial port as output when the data sent from the network. The setting instructions and

parameters are as follows:

Command Introduce
AT+CMDPT=RS232 Network data will be output at RS232 ports
AT+CMDPT=RS485 Network data will be output at RS485 port
AT+CMDPT=RSALL Network data is output through RS232 and RS485 ports
simultaneously ( Default Value)

Notes: To ensure the efficiency of data output, please choose one sereial port as the network data output according to

the application.

2.2.2. Frame forming mechanism

2.2.2.1 Time trigger

When G786-E receives data from the UART, it continuously checks the interval of two adjacent bytes. If the interval
time is greater or equal to a certain "time threshold", then a frame is considered finished, otherwise the data is
received until greater or equal to the packet length byte set. This frame is sent to the network as a TCP or UDP packet.
The "time threshold" here is the time between packages. The range of settable is 100ms~60000ms.Factory default:
100ms.

This parameter can be set by AT command, AT+UARTFT=<time>.

T1 T2

T2-T1=T, T means package time

The last byte of The first byte of
the N packet. the N+1 packet.

Diagram 6 Time trigger
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2.2.2.2 Length trigger

When G786-E receives data from the UART, it constantly checks the number of bytes received. If the number of bytes
received is equal to a certain "length threshold", a frame is considered to have ended, otherwise the packaging time is
waiting for the end. This frame is sent to the network as a TCP or UDP packet. The "length threshold" here is the
package length. The settable range is 100~1000.Factory default 1000.

(note: when using “command password +AT command” function, the package length must be larger than the
“command password +AT command”, otherwise AT command is invalid)

This parameter can be set by AT command, AT+UARTFL=<length>.

The Nth byte received The Mth byte received

M-M=L, L is the patkage |ength

Time

The first byte of the package  The last byte of the package

Diagram 7 Length trigger

2.3. Characteristic function

2.3.1. Registration package function

Jﬂi—.---«»mp

(v
O;

MODULE

TCP Server

Diagram 8 Registration schematic diagram

In the network transparent mode, the user can choose to have the module send the registration package to the server.
Registered package is intended to allow the server to identify the data from which device or to use it as a password to
obtain authorization for the server's functions. The registration package can be sent when the module establishes a
connection with the server, or be added at the forefront of each data packet to form a data packet to be sent to the
network. The data of registration package can be ICCID code, IMEI code, USR-cloud registration package, or custom
registration data.

ICCID: Unique SIM identification code, for applications based on SIM card identification.

15
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IMEI: The unique identification code of the Internet module, which is mainly used in device identification, has
nothing to do with SIM.

CLOUD: The identification code based on the USR-cloud, can easily use the USR-Cloud by setting the relevant
parameters.

USER: User-defined data.

Figure 3 AT commands

Command name Command function Default parameter
AT+REGEN Query/setting enable registration package OFF
AT+REGTP Query/setting the type of registration package USER
content
AT+REGDT Query/setting custom registration information 7777772E7573722E636E
AT+REGSND Query/setting the mode of registration package DATA
for sending

AT commands setting:
1. Enable register package function:
AT+REGEN=ON

2. Setup custom the register package:
AT+REGTP=USER

3. Setup the contents:
AT+REGDT=7777772E7573722E636E

4. Setup the type of register package:
AT+REGSND=DATA

5. Reboot:
AT+Z

16
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v|t _~| ® close PCSerial| < Fw Uporade
—
Oparation and Hnts 8
3' [, Query zll parametars I 1 & Save current pametars I
2’ Enter Serial AT commznd mode I Exic Sarizl AT command moda
Help message 9 I Rastart I Query varsion

Save 26 defaut Restore dafauk

Query RSSI

Reset to factory settngs

M mme  [JHex  Rx:544
Operation complete
>[Tx-=113:20:19][asc]

AT+Z

=[Rx=-][13:20: 19][asc]
AT+Z

OK

Operation complete
=[Rx=-[13:20:20][asc]

 ResatCount

~ . [USR-G786]

| & USR-G786-E V104
Fle Language Help
l [FC Serial Parametars] : Comiame COMS6 | BaucRate 115200 ~ | Parky/Data/Stop| NONI ~ | 8
Choose Work Mode
(®) Transparent Moda () UDC Mode ) 8MS Moda
4 TCR/UDP TCRUCP l Serial
FC Netwark M2M device Serial device
Transparent Mode parametars
|~#] Enabla
socket A IPRPOT [test.usr.cn |z ]
5 Link Type | TCPC w
Owver Time (5] [5 |
[] Enable
Socket B
[ Enable
Hearthaat
Patkage
[ Enable
Idantity Reg Package Send Type | Send register data when ~
Package =
6 Ren Package Data Type | User-defined data v
Usar-defnad data |7777772E75723722E636E (7] Hex
Modem Parameters
] Hore e A TR A e e A R
] Enabla Echo ] MODBUS Changa
i Command Password |v\_'m_-\f,_g_s_r_.c!'_1_._?
| Welcome Macsage |[USR-G786]
! y 4 T S
i Auto Restart Time(s} (1800
Diagram 9

-

Send via Serizl Port -

COHex  TXO

Software schematic diagram

@, Send -~

1. Open the dedicated setup software.Set the Serial port parameters according to the actual situation and click "Open

PC Serial".

. Set APN parameters.
. Click "Save
. Restart the module.

current

© 00 N O U1 b W N

. Click "Query all parameters" and wait for obtaining all

. Set the parameter of SocketA.
. Enable identity package and set various parameters.

parameters" to save all parameters.

current

parameters.

. In the "Choose Work Mode" column, select "Transparent Mode".

. Click "Enter Serial AT command mode" and wait for the device to enter AT command configuration mode.

Jinan USR IOT Technology Limited
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2.3.2. Heartbeat packet

terminal
server

serial heartbeat & LTE OTU net heartbeat

package package

A J

Diagram 10  Heartbeat schematic diagram

In the network transparent mode, user can send the heartbeat packet from the module to meet specific
requirements.

Heartbeat packet can be sent to the network side, also can be sent to the serial port device . The main purpose of
sending the heartbeat to the network is to keep the connection stable and reliable, to ensure the normal connection
of the module, and at the same time, to let the server know the online situation of the module through the heartbeat
packet.

In the application of fixed query commands sent by the server to the device, in order to reduce communication traffic,
user can choose to send heartbeat packet (query commands) to the serial port device instead of sending query

commands from the server, so as to save traffic and respond faster.

Figure 4 AT commands

Command name Command function Default parameter
AT+HEARTEN Query/Setting enable heartbeat packet ON
AT+HEARTDT Query/Setting heartbeat data 7777772E7573722E636E
AT+HEARTSND Query/Setting heartbeat packet send type NET
AT+HEARTTM Query/Setting heartbeat packet interval 30

AT commands setting :
1. Enable heartbeat function:
AT+HEARTEN=ON

2. Setup the contents of heartbeat packet:
AT+HEARTDT=7777772E7573722E636E

3. Setup the type of heartbeat packet:
AT+HEARTTP=NET

4. Setup the sending time:
AT+HEARTTM=30

4. Reboot:
AT+Z
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| & USR-G786-E V.00 1 O
Fle Languege Help
[PC Serbl Parametais] : ComNamne| COMS6 | BaucRate 115200 ~| Pariy/Data/stop|NOMI ~ |8 ~[t | @ close PC Serial I * Fw Upgrade
Choose York Mode DOperation and Hnts 8
4 (® Transparent Moda () UDC Mode ) 8MS Moda 3' PR ey ol v otar ” Bl i
TCRUDP TCRIUDF Sarial
| 2| Eversemiarcommnamose | ExF Saril AT command moce
PC Maork M2M devies Serial device Help massage 9 I Rastart I Query varsion
Transparent Mode parametss Save as defauft | Restore defauk Reset to factory settngs
[ Enable 3 ~
socket A IP&Port [testus.cn = Query RSSL
Link Type | TCPC ~| —== e =
) V] Time Hex  RX:1101 | |
5 Dver Time (s) [5 | & O A
=[Tx-=][13:22:30][asc {5}
T Ensblo [Tx-=][ 1(asc]
Sockat B AT+Z
=[Rx=-1[13:22:30][asc]
|+ Enable = AT+Z
Heartbeat Hezrtbeat Trme{s) |30
Padﬁge T T e S -
Heartheat Data |7777772E75737226636E | [ Hex oK
6 Heartbeat Send Type |Send data to network
[] Enabla ¥ QOperation complete
Modem Parameters | >[Rot<-][13:22:30][asc]
Parity/Data/Stop |[NONE - e ~| |2 ~| ~ [USR-G786]
i lage Time Interval{ms) (100 | Package Length{Bytes) [1000
| More = ikl
=] Enable Echo ] MODBUS Change R R L v'
COmTTaNd Password [www.Lsr on# |
Welcome Message |[[USR-GTE6] |
7 [ anomier, 0 ]
Auto Rastart Time(s) {1200 _| ,  Send via Serial Port - [OHex X0 @, send «

1. Open the dedicated setup software.Set the Serial port parameters according to the actual situation and click "Open

schematic diagram

Diagram 11  Setting software
PC Serial".
2. Click "Enter Serial AT command mode" and wait for the device to enter AT command mode.
3. Click "Query all parameters" and wait for obtaining all current parameters.
4. In the "Choose Work Mode", select "Transparent Mode".
5. Set the parameters of SocketA.
6. Enable heartbeat package function and set various parameters.
7. Set APN parameters.
8. Click "Save current parameters" to set and save all parameters.
9. Restart the module.

2.3.3. USR - Cloud

Serial data
4G LTE DTU
RE2:; TaLTE

* LR-ETHS

Serial data

Jinan USR IOT Technology Limited
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USR-Cloud is mainly an open platform to solve the communication between devices and devices, devices and upper
computer (Android, I0S, PC). USR-Cloud is mainly used for transmission of data, The device can be accessed without
any modification to achieve remote transparent transmission of data.. USR-Cloud is suitable for remote monitoring,
Internet of things, Internet of vehicles, smart home and other fields, so our USR-G786-E also supports access to

USR-G786-E User Manual
Diagram 12  Usr-cloud schematic diagram

www.usriot.com

USR-Cloud. For more information about USR-Cloud, please visit http://console.usriot.com/.

Figure 5 Reference AT command

Command name

Command function

Default Parameter

AT+CLOUD

To

configure device ID(20 bytes),

password (8 bytes)

nn NN
’

AT commands setting:
1. Setup the work mode:
AT+WKMOD=NET

2. Enable socket A :
AT+SOCKAEN=ON

3. Setup SocketA parameter, address: clouddata.usriot.com, port: 15000

AT+SOCKA=TCPC,clouddata.usriot.com,15000

4. Setthe ID of usr-cloud (ID and password can get from the usr-cloud website):
AT+CLOUD=01234567890123456789,13245678

5. Set the registration packet to usr-cloud:

AT+REGTP=CLOUD

6. Enable registration packet:

AT+REGEN=ON

7. Setup the registration sending mode :

AT+REGSND=LINK

8. Reboot:
AT+Z

Note:USR-cloud website :http://console.usriot.com/

Software schematic diagram:

Jinan USR IOT Technology Limited
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Diagram 13  Software schematic diagram

1. Open the dedicated setup software.Set the Serial port parameters according to the actual situation and click "Open
PC Serial".

2. Click "Enter Serial AT command mode" and wait for the device to enter AT command configuration mode.

3. Click "Query all parameters" and wait for obtaining all current parameters.

4. In the column "Choose Work Mode", select "Transparent Mode".

5. Set the parameters of SocketA, "IP&Port" is clouddata.usriot.com and 15000, and the connection type is "TCPC".

6. Open the "Enable Identity Package" function, the registry sending option is "Send registers data when socket
connects", registered type is "Cloud (for USR Cloud)", open the function of Cloud, and set the parameters (device ID
and the code need to log in to http://console.usriot.com/).

7. Set the parameters of APN.

8. Click "Save current parameters" to set and save all parameters.

9. Restart the module.

2.3.4 Base station positioning

USR-G786-E supports LBS base station positioning function, and can obtain the general location of the equipment
through the operator's network, with a positioning accuracy of about 100 meters. Base station positioning information
is obtained through AT command, which can be used flexibly with serial AT and SMS AT command.

Figure 6 Reference AT command

Command name

Command function

Default parameter

AT+LBS

Query station positioning information

Empty

Jinan USR IOT Technology Limited
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Note: This function does not obtain positioning information directly(for example, latitude and
longitude information), but base station location information. Users need to give this information to a
third party, and the third party will obtain a direct positioning information through calculation.
Third-party location information services are generally paid services. When the user tests, you can go
to the URL to convert the actual location:

http://www.minigps.net/cellsearch.html(This URL is for testing only and does not guarantee site
stability)

The query interface is shown below:

BohEiE v
460

—

list

1ac (o) B1c8)
CID{BID) (iR}

VeriCode

Click the query to get the converted location information

gt
e

LEER
WEFRESEmA - ERRE11005: ZE 15

M, BB B0 lon: 117, 14378360550155 3
lat:36. GB193448373145 =
o EnmE

e [TICCARE

Diagram 14  Location infographic
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2.3.5 Modbus protocol conversion

Terminal device

Server

MODBUS RTU i BT ] MODBUS TCP

* FiZEE /R -EFTulre

Diagram 15  Modbus protocol conversion schematic diagram
In the network transparent mode, if the terminal device transmits data through Modbus RTU protocol and the server
communicates through Modbus TCP protocol, user can turn on the function of DTU Modbus TCP/RTU protocol
internal conversion. After this function is enabled, DTU converts the Modbus TCP protocol data sent by the server into
Modbus RTU protocol and sends it to the terminal device, and converts the Modbus RTU protocol data sent by the
terminal device into Modbus TCP protocol and sends it to the server.

Figure 7 AT command

Command name Command functions Default parameter
AT+MODBUSEN Query/Setting whether to enable Modbus OFF

protocol conversion

AT commnd setting method:
1. Set work mode to Transparent mode.:
AT+WKMOD=NET

2. Enable Socket A:
AT+SOCKAEN=ON

3. Setsocket A to TCP Client:
AT+SOCKA=TCP,test.usr.cn,2317

4. Enable Modbus protocol conversion:
AT+MODBUSEN=ON

5. Restart the machine:
AT+Z

Setting software diagram:
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Diagram 16

1.

"Open PC Serial".
2. Click "Query all parameters", waiting to get all current parameters.
3. Inthe "Choose Work Mode", check "Transparent Mode"

4. Set the parameters of SocketA
5. Check "MODBUS Change".

6. Setthe APN parameters.

8. Click "Restart" to restart the module.

Click "Save current parameters" to set and save all parameters.

Setting software diagram

Open the dedicated setup software. Set the serial port parameters according to the actual situation and click

Jinan USR IOT Technology Limited
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2.3.6 Indicator status

There are four kinds of indicator pins on the USR-G786-E, PWR,WORK,NET,LINKA. The status represented by the
indicator is as follows:
Figure 8 Indicator status

Indicator name Indicator function Status
POWER Power indicator Always on after power work
normally
WORK System operation indicator. Flashing after system running

o Always on after registering the
NET Network status indicator
network

LINKA Socket A connection indicator Always on after socket A is

connected

2.3.7 Restore to the factory default settings

After power on, press the Reload button for 3~15S and release it to restore the device parameters to factory default

parameters.

2.3.8 Firmware upgrade

2.3.8.1 Upgrade by serial port

In order to reduce the complexity of firmware upgrade for users, USR-G786-E has specially set up the firmware
upgrade with 232 ports. The steps are as follows:

(1) Set baud rate to 115200, no check bit, data bit 8, stop bit 1, open serial port, click firmware upgrade, and select the
firmware to be upgraded.
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Diagram 17  Serial update schematic diagram
(2) As indicated, hold down the Reload pin and power USR-G786-E at the same time.
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Serial port update schematic diagram

(3) After that, you can see that the firmware is being downloaded, release the Reload pin and wait for the update.
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Please select firmware file
~  >[Rx=-][08:35:35][asc]

WWAWLLISE.CN

[+ Tme

RasetCount

[ File name ]: C:\Users\EDZ\Desktop\786-E_V1.0.05bin\USR-G786-

E_APP_\V1.0.07.000000.0000.bin
[ File size ]: 81300 Bytes

If upgrade does not start, Please hold down the Reload button and Re power-on

>[Rx<-][08:36:06][asc]
WWW.LSF.cn

Module request to send
Sending...

Parity/Data/Stop [ NONE v | B o |

Ein kage Tine Intervalims) |'1'.'0'6'
-#| More -

Diagram 19

send via Seral Port = [JHex  TX:0

Serial port update schematic diagram

(4) firmware update is completed and the device is restarted.

@. send -

File Language Help

[PC Serial Fararneteis] : Comiame| COM19 BaudRate| 113200

Choose Work Mode

(#) Transparant Mode 3 UDC Mode

TOPUDR TGRLDR I Sarial

o

FC NewWark M2M device
Transparent Mode parametas

[-#] Enable

~| Partysoatarstop Nom ~ 8 1 ~|

3 SMS Moda

- Close PC Serial

Dperation and Hnks

[ Query zll parametars

Enter Sarial AT command mode

Fw Upgrade

&l save current paameters

Exi Sarnizl AT command moda

E mme  [Hex

Serial device R332

Socket A IFgPort [118.190.93.90

[z777

Link Type | TCRC

DvarTmata (s ]

[] Enabie
Socket B

[ Enabla
Heartbaat
Package

[ Enable
Identity
Package

Modam Paramatars

E_APP_V1.0.07 000000 0000 bin
[ File size ]: 81300 Bytes

ResstCount

[ File name ]: C:\Users\EDZ\Desktop\786-E_V1.0_05bin\USR-G786-

If upgrade does not start,Please hold down the Reload button and Re pover-on

>[Rx=-][D8:36:06][asc]
WAL LISE.CT

Module request to send
sending...

Firmware upgrade success
ITJsed time {s): 61

=[Rx=-][08:37:38][=sc]
[USR-G786]

Diagram 20

2.3.8.2 Remote update

Sarial Sorml BaudRata  [115200 |
Parity/Data/Stop | NONE [8 -] 2 =
=im kage Tima Intervalims) [100 Package Length(Bytes) [1000 |
=] Mara

Sand via Sedal Poit [ JHex ™

Serial port schematic diagram

. send =

Remote upgrade uses polling mode to query, and the server is requested once by default for 30 minutes to get

whether there is an upgrade demand. If the upgrade is needed, the firmware data will be downloaded from the server

for the upgrade; if not, the system will sleep and wait for the next round.The polling time of Fota upgrade can be set

Jinan USR IOT Technology Limited
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| & usr-G7 1
| File Language Help
| [PC Sernl Parametore] : Comame| COM37 - | BaucRate 115200 | parmy/Data/stop| NOMI <~ [8 w1 =] & close PCSeral | / Fw Upgrade
Choose Work Mode Dparation and Hnte
P > = : -
2 (®) Transparent Mode () UDC Mode ) SMS Mode [2\ Query all parametars E e el et
TCRUDP TCRIUDP Sarial 5
[ * Enter Serial AT cormmznd mode Exi Sarial AT command mode
R
=] Molork M2M device Sorial dovice Help massage Rastart Query version
| Transparent Mode parametears Save =5 defzult Restore defauk Resat to factory settings
/[ & Enabie
Socket A IPBPort [test.usr.cn 3z | et i
Link Type | TCRC =
3 Over Time (s} [5 & Time  [Hex  Rx:0 ResetCount
[] Enahle General operation process:
Socket B 1. Cannect the module to PC serial port, power the module
2. Click "Open PC serial” 6
3. Click "Query all parameters”
[ Enable 1. Choose work mode and configure related parameters
;‘e;("thea‘ Heartheat Tme(s) [30 5. Click "Save current parameters”
i Haartbeat Data [7777772E7573722E636F Hex
Heartbeat Send Type |5end data to natwork -
[l Enable
Tdantity
Package
| Modem Parameters
Comrrand Password [wwow usr.cng |
4 Welcome Massage [USR-G786] | ?
AP [BUTO,. O |
Auto Restart Time(s) [1B00 | Send via Serial Port » [Hex  TX:0 @, Send +

Diagram 21

Description:

Software

schematic diagram

1. In PC serial parameter setting area, it is necessary to set parameters consistent with the current serial port of DTU,

otherwise it cannot communicate with DTU.

2. Working mode selection area, select the working mode of DTU.

3. In the parameter setting area of characteristic functions, set parameters related to DTU's featured functions

4. Global parameter area, setup DTU basic global parameters.

5. Common command button, click to send the self-input command.

6. Data receiving and display area, displaying the data sent and received.

7. Data sending area, input the data and click Send.

Jinan USR IOT Technology Limited
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3.1.2. AT command setting

When the device works in either the network transparent mode, the device can switch to the "AT command mode" by

sending time-specific data to the serial port of the device.
When the operation is completed in "AT command mode", the device is sent specific commands to return to the

previous working mode.

Data sent by the device

¥ . to the module AT+ENTM
T 12 | 13 5 T7
|
: : : Timeline
Data sent by the module T4 T6 OK
to the device . +ok

Diagram 22  Toggles the timing of command

Toggles the timing of command mode:
In the figure above, the horizontal axis is the time axis, the data above the time axis is sent by the serial port device to
the device, and the data below the time axis is sent by the device to the serial port.
Time requirement:
T1-> current serial port packaging interval (refer to AT+UARTFT)
T2 < current serial port packaging interval time (refer to AT+UARTFT)
T3 < current serial port packaging interval time (refer to AT+UARTFT)
T4 = current serial port packaging interval time (refer to AT+UARTFT)
T5<3s
T6 = current serial port packaging interval time (refer to AT+UARTFT)
The time sequence of switching from Transparent transmission mode or SMS mode to “AT Command mode” :
® Serial port device continuously sends "+++" to the device. After receiving "+++", the device will send an "a"
to the serial device. No data can be sent during a packaging cycle before sending "+++".
® \When the serial device receives 'a’, a 'a' must be sent to the device within 3 seconds.

After receiving 'a', the device returns "+ok" and enter “temporary command mode”.
® After receiving "+ok", the device has enter "temporary command mode" and now can send AT command to
it
Time sequence of switching from AT command mode to network Transparent transmission mode and SMS mode:
® The serial device sends "AT+ENTM" to the device.
® After receiving the command, the device sends "OK" to the serial device and returns to the previous working
mode.
® After the serial device receives "OK", it knows that the device has returned to its previous working mode.
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3.1.3. Serial AT command

Serial AT command refers to the devices work in transparent mode and we do not need to switch to the command
mode. We can use the method of password and AT command to query and set parameters.
Generally, it is used when client equipment needs to query or modify parameters when DTU is running. It does not

need complicated +++ timing sequence to enter AT command mode, so as to quickly query or set parameters.

Serial  Serial BaudRate |[115200 o
Parity/Data/Stop |NONE - | g v| | 1 Vi
kage Tirme Interval(ms) Package Length(Bytes) 1000

Enable Echo [ ] MODBUS Change

Mare

Command Password |WeWw.Usr.cn#
Welcome Meassage [[USR-G786]

APN [AUTO,,,0 |

Auto Restart Time(s) {1800 |

Diagram 23 Software schematic diagram
Query the current password, query/setting command: AT+CMDPW

Through the software can see the current command password is: www.usr.cn#
After the setting is completed, restart the module, and send www.usr.cn#AT+VER (note that there is an Enter at the

end of the string) from the serial port to the module.
After receiving the string, the module will return the response information.
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% U
Fle Language Help
[PC Serial Parameters] : Comiame| COMS6 | BaucRate 115200 | parky/Datafstop[NONI v 8+t +| @ closePCSerial  Fw Upgrade
Choose Work Mode DOperation and HNts
(®) Transparent Moda () UDC Mode () SMS Mode [, Query 2l parametars E Save Current paramatars
TCR/UDP TCRUDP Serial T
[ Enter Seral AT command mode Exit Sarigl AT command mode
;;Qd-,
FC Nelvitork M2M device Serlal device Sl eoe et s
Transparent Moede parametais Save as defauft Restore defauk Reset to factory settngs
[] Enable fx
Secket A IFBPOL |test.u5r.cn |231? | GRS
Link Type | TCPC e R T e e T )
[+ Time Hex RX.3040
Over Time (s} |5 & ] FResetCount
=[Tx->][13:22:07][asc
[ Exsble [Tx-=][ I[asc]
Socket B WwWw.usr.cn# AT+VER?
=[Rx=<-1[13:20:07][asc]
[+] Enable -
Heartbeat Heartbeat Trnefs) |30 +VER:V1.0.08.000000.0000
s Heartheat Data |7777772E7573722E636E Hex
Heartbeat Send Type | Send data to network Operatinn complete
[[] Enabla >[Rx=<-][13:20:24][asc]
Idantity
Package WWWLLIST.CN
W
Modem Parameters
Seral Seral BaudRate | 115200 i =
2
Paiity/Data/Stop |NONE  ~ E v] [1 7] vowrw.usr.cnd AT+VER?
kage Time Interval(ms) (100 Package Length({Bytes) 1000
[ More
& Enahle Echo ] MODELS Change I Send via Serial Port ~ | |Hex  TX:20 B Send -~

Diagram 24  Software schematic diagram

3.1.4. Network AT command

Network AT command refers to the way to set and query parameters by sending passwords and AT commands
through the network when working in transparent transmission mode.
Network AT command is similar to serial AT command. The difference is that network AT command is issued through
the network, which is used for remote inquiry or parameter modification by Customer's server device. Customers can
use the network AT command for batch parameter modification and query, which is convenient for managing owned
equipment.

For example, query the firmware version number and send www.usr.cn#AT+VER (note that there is an Enter at
the end of the string) from the server to the module. After receiving the command, the module will return a response

message. As shown below:

B
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3.1.5. SMS AT command

SMS AT command means that we can use SMS to query and configure the parameters of DTU.

SMS AT command is generally used when customers need to query or modify parameters temporarily. As long as you
know the phone number of the device, you can query and modify parameters, which is very convenient for equipment
management in remote areas.

Take the query of firmware version number as an example, send AT command. Send "www.usr.cn#AT+VER" from the
mobile phone to the module. After receiving it, the module will return the response information as shown in the

figure below:

www.usr.cn#AT+VER

F14-11:38

+VER:V1.0.08.000000.0000

Diagram 25  SMS schematic diagram

3.1.6. Command format

AT command is "question and answer" command, divided into "question" and "answer" two parts."Question" means
that the device sends an AT command to G786-E, and "answer" means that G786-E sends a reply to the device.

Note: characters in instructions are case-insensitive.

3.1.6.1 Symbol description

Figure 9 Symbol description

Symbol name Implication
<> The content is necessary items
[ The content is non-essential items
{} The content is a string with special meaning
~ Parameter range, e.g. A~B. Parameter ’s range is from A to B
CMD Command code
oP The operator
PARA Parameters
CR Enter key in ASCII, OXOD in hex
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LF ' Line break in ASCII,0X0A in hex

3.1.6.2 The queation format in command

Command string:<AT+>[CMD][OP][PARA]<CR>
Figure 10 symbol description

Command code Implication Necessary or not
AT+ AT command header YES
CMD Command name NO
oP Operator, such as =,? YES
PARA Executed Parameter NO
CR Enter, command terminator YES

Command type description
Figure 11 Command string format description

Type String format Description
0 <AT+><CMD>?<CR> Query current Parameter
<AT+><CMD><CR> Execute the action of this instruction or query

current Parameter

2 <AT+><CMD>=<PARA><CR> Set this command’s parameter

3.1.6.3 The answer format in command

Note: the response information of the command can be divided into two types: return and no return. Return means to
return the input content when the instruction is input, and then make a response to the command.
No return means no input is returned and only the command is responded to.

In the following instructions, no return mode is used as an example..

Command String:[CR][LF][+CMD][OP][PARA][CR][LF]<CR><LF>[OK]<CR><LF>
Figure 11 Symbol descriptions

Command Implication Necessary or not
CR Enter key No
LF Line break No

+CMD Response header No
opP Operator , for example “” No
PARA Returned parameter No
CR Enter key No
LF Line break No
CR Enter key Yes
LF Line break Yes
OK Operate successfully No
CR Enter key Yes

33
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|

‘ Line break ‘ No ‘

Response instruction type description:

Figure 13 The description of string format

0 <CR><LF><OK><CR><LF> Means command
send success

1 <CR><LF><+CMD:><PARA><CR><LF><CR><LF><OK><CR><LF> Return current
parameters

3.1.6.4 Special symbols

In AT commands, equals (=), comma (,), question mark (?), enter, line feed are special symbols, so the parameter can

not directly contain the equals sigh, comma, question mark.It needs to be escaped.

Escape rule: use [] to enclose the hexadecimal code of a special symbol, representing the ASCII code represented by

an input hexadecimal code.

Example: question mark (?)The hexadecimal encoding of Ox3F is expressed as [3F] after escaping by this escape

method.

Figure 14 Commonly used escape characters

= Equal sign [3D]
, Comma [2C]
? Question mark [3F]
<CR> Enter key [0D]
<LF> Line break [0A]

3.1.7. AT commands

Figure 15 AT command error code

Errl Does not conform to the AT commands format, is not the beginning of AT
Err2 The AT command was not found and does not exist

Err3 Not meet the format of the query or Settings

Errd Wrong parameters or number

Err5 Setting parameter failed

Figure 16 AT commands

AT Test Command
Help information
z Module reboot

Query/set whether to enable command return

Jinan USR IOT Technology Limited
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ENTM Exit AT command mode
WKMOD Query/set work mode
CMDPW Query/set command password
STMSG Query/set module start information
RSTIM Query/set the time of equipment automatically restart
csQ Query signal strength information of device currently
SYSINFO Query network information of device
UCPIN Query/set PIN code
Query/set query instructions
RELD Reload the default settings of user
CLEAR Restore original factory Settings
CFGTF Save current settings to default settings
Query/set short message query instructions
VER Query version information
SN Query SN code
ICCID Query ICCID code
IMEI Query IMEI code
Cip Query IP address
LBS Query information of base station positioning
PING Query the network on or off
Serial parameter commands
UART Query / set the parameters of serial ports
CMDPT Query/set network data output serial port
UARTFT Query/set serial port package time
UARTFL Query/set the serial port package length
Network commands

APN Query/set APN information
SOCKA Query/set socket A parameter
SOCKB Query/set socket B parameter
SOCKAEN Query/setup whether to enable socket A
SOCKBEN Query/setup whether to enable socket B
SOCKALK Query socket A connection status
SOCKBLK Query socket B connection status
SOCKATO Query/set reconnect time after disconnection of socket A
SOCKBTO Query/set reconnect time after disconnection of socket B
SOCKRSTM Query/Set the max number of reconnect when socket connection failure
MODBUSEN Query/set whether to enable Modbus protocol conversion

Registration package commands
REGEN Query/set whether to enable package registration
REGTP Query/set the content type of registered package
REGDT Query/set custom registration information
REGSND Query/set registration package sending mode

Jinan USR IOT Technology Limited
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CLOUD ‘ Query/set ID/Password of enable USR-Cloud

Heartbeat package commands
HEARTEN Query/set whether to enable heartbeat
HEARTDT Query/set heartbeat packet data
HEARTSND Query/set heartbeat packets sending type
HEARTTM Query/set heartbeat packet sending interval

SMS commands

DSTNUM Query/set the target mobile phone number of SMS mode
SMSFLT Query/set whether to enable non-target mobile phone number filtering
CISMSSEND Send SMS

3.1.7.1 AT

»  Function:Test commands to test whether the current device is active

» Format
¢ Query:
AT{CR}

{CRHLF}OK{CRHLFH{CR}LF}

3.1.7.2 AT+H

»  Function:Helping command
» Format
¢ Query:
AT+H{CR}

{CRHLF} help message {CRHLFHCR}{LF}

»  Parameter:

€ help message:command.

3.1.7.3 AT+Z

»  Function: Reload the module.
» Format

AT+Z{CR}

{CRHLF}OK{CR}LF}

3.1.7.4 AT+E

Function:Query/set the echo status of the device ‘s AT commands.

Jinan USR IOT Technology Limited
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Format:

€ Query current parameter:
AT+E{CR} or AT+E?{CR}
{CRH{LF}+E:status{CR}HLF}{CR}LF}
€ Setting:
AT+E=status{CR}
{CRHLF}OK{CRHLF}
»  Parameter:
€ status:echo status, including:
ON:open
OFF:close
Command echo default is on.
» E.g:AT+E=ON

3.1.7.5 AT+ENTM

»  Function: set the device to return to the previous working mode.
» Format:
@ Perform specified function:
AT+ENTM{CR}
{CRHLF}OK{CRHLF}

3.1.7.6 AT+WKMOD

»  Function:Query/Setting module’s work mode
»  Format:
€ Query current Parameter:
AT+WKMOD{CR} or AT+WKMOD?{CR}
{CRHLF}+WKMOD:mode{CRHLF}{CR}LF}
€ Setting:
AT+WKMOD=mode{CR}
{CRHLF}OK{CRHLF}
»  Parameter:
€ mode:work mode, including:
NET: Network transparent transmission mode
SMS:SMS mode
Default is NET mode:
» E.g:AT+WKMOD=NET

3.1.7.7 AT+CMDPW

»  Function:Query/Setting command password
» Format:

€ Query current Parameter:

www.usriot.com

Jinan USR IOT Technology Limited 37

Tech Support: h.usriot.com


http://www.usriot.com
h.usriot.com

'QK@ USR IOT

Be Honest, Do Best ! .
SRS, BO K USR-G786—E User Manual www.usriot.com

AT+CMDPW/{CR} or AT+CMDPW?{CR}
{CRH{LF}+CMDPW:password{CRHLF}{CR}{LF}
€ Setting:
AT+CMDPW=password{CR}
{CRHLF}OK{CRHLF}
»  Parameter:
€ password:Command password, 1~11 bytes ASCII code, the default is www.usr.cn#.
»  E.g:AT+CMDPW=www.usr.cn#

3.1.7.8 AT+STMSG

Function:Query/Setting equipment’s welcome message
»  Function:Query/Setting module’s welcome message.
» Format:
€ Query current Parameter:
AT+STMSG{CR} or AT+STMSG?{CR}
{CRHLF}+STMSG:message{CR{LFH{CR}LF}
€ Setting:
AT+STMSG=message{CR}
{CRHLF}OK{CRHLF}
» Parameter:
€ message:Welcome message, after the device is powered on .ASCIl code of 1~20 bytes, default is
[USR-G786].
»  E.g:AT+STMSG=www.usr.cn

3.1.7.9 AT+RSTIM

A\

Function:Query/Setting module’s automatic restart time.
» Format:
€ Query current Parameter:
AT+RSTIM{CR} or AT+RSTIM?{CR}
{CRHLF}+RSTIM:time{CRHLF}{CR}{LF}
€ Setting:
AT+RSTIM=time{CR}
{CRHLF}OK{CRHLF}
» Parameter:
€@ time:The unit is second. The range can be set from 60s to 60000s. When the network does not respond to
data longer than this time, the device will restart. The default time is 1800s. When the parameter is set to 0O,
it means that this function is disabled.
»  E.g:AT+RSTIM=2400
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3.1.7.10 AT+CSQ

A\

Function:Query module’s current signal strength.
Format:
€ Query current Parameter

AT+CSQ{CR} or AT+CSQ?{CR}

{CRHLF}+CSQ: rssi {CRH{LFH{CRHLF}
Parameter:
€ rssi: Received signal strength information.

Figure 2 Mapping relation

0 Less than -140 dBm

1..96 -140...-45 dBm

97 Greater than or equal to -44 dBm
99 Unknown or unmeasured

3.1.7.11 AT+SYSINFO

A\

Function:Query module s network information
Format:
€ Query current parameter:

AT+SYSINFO{CR} or AT+SYSINFO?{CR}

{CRHLF}+SYSINFO: state,srv_domain ,roam_status,sys_mode,sim_state{CR{LFH{CR}{LF}
Parameter
€ state:current network service status

Figure 3 Sever status list

0 No service

1 Restricted service

2 Have a service

3 Restricted regional services
4 Power saving state

€ srv_domain:business domain
Figure 4 Business domain list

No service

Only CS server

Only PS server

PS+CS server

W N |- | O

CS,PS is not registered and is in the search state

€ roam_status: Roaming state
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Figure 5 System mode list

No service

AMPS mode

CDMA mode

GSM mode

HDR mode

WCDMA mode

GPS mode

GSM/WCDMA mode

CDMA/HDR mixed mode

O | N O U»|h~h W N |- | O

LTE mode

[EnN
o

GSM/WCDMA/LTE mode

=
=

TDS mode

€ sim_state:UIM state.

Figure 6 UIM status list

UIM card status is invalid

UIM card status is effective

UIM card status is not valid under CS

UIM is not valid under PS

W |N - | O

UIM is not valid under PS+CS

240

ROMUIM edition

255

UIM card not exist

3.1.7.12 AT+UCPIN

Function:Query/Sett PIN code.
»  Function:Query/Setting PIN code
> Format
€ Query current Parameter:
AT+UCPIN{CR} or AT+UCPIN?{CR}
{CRHLF}+UCPIN:pin{CRH{LFH{CRHLF}
¢ Setting:
AT+UCPIN=pin{CR}
{CRH{LF}OK{CR}{LF}
»  Parameter:
€ pin: PIN code ,Default is empty

Jinan USR IOT Technology Limited
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» E.g:AT+PIN=1234

3.1.7.13 AT+RELD

»  Function:Restore the default settings and the device will restart.

» Format:
€@ Execute the specified function
AT+RELD{CR}
{CRHLF}OK{CRKLF}

3.1.7.14 AT+CLEAR

»  Function:Reload the default settings, device will restart.
» Format:
€@ Execute specified function:
AT+CLEAR{CR}
{CRHLF}OK{CR}LF}

3.1.7.15 AT+CFGTF

»  Function:Save current parameter to default parameter.
»  Format:
& Execute specified function:
AT+CFGTF{CR}
{CRHLF}OK{CRHLF}

3.1.7.16 AT+VER

»  Function:Query module’s firmware version.
»  Format:
€ Query current parameter:
AT+VER{CR} or AT+VER?{CR}
{CRH{LF}+VER:version{CRHLF}{CR}{LF}
»  Parameters:
€ version:Firmware version number.

3.1.7.17 AT+SN

»  Function:Query module’s SN code.

» Format:

www.usriot.com
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€ Query current Parameter:
AT+SN{CR} or AT+SN?{CR}
{CRHLF}+SN:code{CRH{LF}{CR}LF}
»  Parameters:
€ code:SN code

3.1.7.18 AT+ CCID

A\

Function:Query module’s ICCID code.
» Format:
€ Query current parameter:
AT+ICCID{CR} or AT+ICCID?{CR}
{CRHLF}+ICCID:code{CRHLF{CR}HLF}
» Parameters:
€ code:ICCID code.

3.1.7.19 AT+IMEI

A\

Function:Query module’s IMEI code.
» Format:
€ Query current parameter:
AT+IMEI{CR} or AT+IMEI?{CR}
{CRHLF}+IMEI:code{CR{LF}{CR}LF}
» Parameters:
€ code:IMEI code.

3.1.7.20 AT+CIP

»  Function:Query local IP address.
»  Format:
€ Query current parameter:
AT+CIP{CR} or AT+CIP?{CR}
{CRHLF}+CIP: IP {CRHLFH{CR}LF}
»  Parameters:
€ IP:local IP address.

3.1.7.21 AT+LBS

»  Function:Query base station positioning.
» Format:

www.usriot.com
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¢ Query:
AT+LBS{CR}
{CRHLF}+IMEI : <lac>,<cid>{CRHLF}{CR}LF}
Parameters:
<lac>: LAC information, Range:1~65535
<cid>:CID information, Range:2G: (1-65535) 3G/4G (1~268435455)
E.g:AT+LBS

V & & VY

3.1.7.22 AT+PING

»  Function:Query network continuity.
» Format:
¢ Query:
AT+PING= “ip_address” {CR}
{CRHLF} “ip_adress” {CRH{LF}{CRHLF}
{CRHLF}+MPING: <ip_address>,<serrier num>,<rtt>{CR}{LF{CR}HLF}
Parameters:
< ip_address >:ip address
< serrier num >: send ping data packet ‘s order

< rtt >: response time

V& eé&eY

E.g:AT+PING="www.baidu.com”

3.1.7.23 AT+UART

A\

Function:Query/Setting the serial port parameters
» Format:
AT+UART{CR} or AT+UART?{CR}
{CRHLF}+UART:baud,data bit,stop bit,parity {CR{LF}{CR}LF}
€ Setting:
AT+UART=baud,data bit,stop bit,parity {CR}
{CRHLF}OK{CRHLF}
» Parameters:

www.usriot.com

€ Baud:band rate:2400,4800,9600,14400,19200, 28800, 33600,38400,57600,115200,230400,460800

Default rate 115200.
€ data bit:data bit, inclouding:
8:8 data bits.
Default data bit :8.
& stop bit:stop bit, including:
1:1 stop bit.
2:2 stop bits.
Default 1 stop bit.
@ parity:Checking methods, including:
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NONE:NO check.
ODD:0DD check.
EVEN:EVEN check.
Default is NONE.

» E.g::AT+UART=115200,8,1,NONE.

3.1.7.24 AT+CMDPT

A\

Function: Query / set the serial port for network data output
» Format:
AT+CMDPT{CR} or AT+CMDPT?{CR}
{CRYLF}+CMDPT: {CRHLFH{CR}{LF}
€ Setting:
AT+CMDPT=port{CR}
{CRHLF}OK{CRHLF}
» Parameters:
¢ Port
RS232
RS485
RSALL
Default is RSALL.
» E.g:AT+CMDPT=RS232

3.1.7.25 AT+UARTFT

»  Function:Query/Setting interval packet time of serial port
» Format:
AT+UARTFT{CR} or AT+UARTFT?{CR}
{CRHLF}+UARTFT:time{CRHLF}{CR}LF}
€ Setting:
AT+UARTFT=time{CR}
{CRHLF}OK{CRHLF}
» Parameters:
€@ time: Packaging interval, the range is 100~60000ms, default is 100ms.
» E.g:AT+UARTFT=100.

3.1.7.26 AT+UARTFL

»  Function:Query/Setting the length of serial port package.
» Format:
AT+UARTFL{CR} or AT+UARTFL?{CR}
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{CRHLF}+UARTFL:length{CR}{LF}{CR}LF}
€ Setting:
AT+UARTFL=length{CR}
{CRHLF}OK{CRHLF}
Parameters:
€ length:Package length, ranging from 100 to 1000 bytes, default to 1000 bytes.
E.g:AT+UARTFL =1000

3.1.7.27 AT+APN

A\

Function:Query/Setting APN code
Format
€ Query current parameter:
AT+APN{CR} or AT+APN?{CR}
{CRHLF}+APN:code,user_name,password,auth{CR{LF}{CR}{LF}
€ Setting:
AT+APN=code,user_name,password,auth{CR}
{CRHLF}OK{CRHLF}
Parameters:
@ code:APN, default is AUTO, with a maximum length of 50.
€ user_name:User name, default is empty, maximum length 64.
€ password: Password, default empty, maximum length 127.

€ auth:Authentication mode, 0:None, 1:PAP, 2:CHAP, 3:PAP+CHAP, defaultisO.

E.g:AT+APN=4gnet,admin,admin, 1.

3.1.7.28 AT+SOCKA

Function:Query/Setting the parameters of socket A.
Format:
€ Query current parameter:
AT+SOCKA{CR} or AT+SOCKA?{CR}
{CRHLF}+SOCKA:protocol,address,port{CRH{LF}{CR}LF}
€ Setting:
AT+SOCKA=protocol,address,port{CR}
{CRHLF}OK{CRHLF}
Parameters:
€ protocol:Connection Type, including:
TCPS:TCP Server
TCPC:TCP Client
UDPC:UDP Client
Default is TCPC.

www.usriot.com
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€ address:Server address. This address can be a domain name or IP. The default is test.usr.cn. It is invalid
under TCPS. Can set any domain name or IP. It is not allowed to be empty.
€ port:Server port, range 1~65535, default 2317, local port in TCPS mode
»  E.g:AT+SOCKA=TCPC,test.usr.cn,8899.

3.1.7.29 AT+SOCKB

Function:Query/Setting the parameters of socket B .
»  Function:Query/Setting the parameters of socket B.
» Format:
€ Query current parameter:
AT+SOCKB{CR} or AT+SOCKB?{CR}
{CRHLF}+SOCKB:protocol,address,port{CRH{LF}{CR}{LF}
€ Setting:
AT+SOCKB=protocol,address,port{CR}
{CRHLF}OK{CRHLF}
» Parameters:
€ protocol:protocol, including:
TCPC:TCP Client
UDPC:UDP Client
Default TCPC.
€@ address:Server address, this address can be domain name or IP, maximum support 100 bytes, the default is
test.usr.cn.
@ port:Server port, range 1~65535, default 2317
»  E.g:AT+SOCKB=TCPC,test.usr.cn,2317

3.1.7.30 AT+SOCKAEN

»  Function:Query/Setting whether to enable socket A
» Format:
€ Query current Parameter:
AT+SOCKAEN{CR} or AT+SOCKAEN?{CR}
{CRHLF}+SOCKAEN:status{CR{LFH{CR}LF}
€ Setting:
AT+SOCKAEN=status{CR}
{CRHLF}OK{CRHLF}
» Parameters:
€ status:whether to enable socket A, including:
ON:enable.
OFF:disable.
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3.1.7.31 AT+SOCKBEN

»  Function:Query/Setting whether to enable socket B.
» Format:
€ Query current Parameter:
AT+SOCKBEN{CR} or AT+SOCKBEN?{CR}
{CRHLF}+SOCKBEN:status{CRH{LF}{CR}{LF}
€ Setting:
AT+SOCKBEN=status{CR}
{CRHLF}OK{CRHLF}
» Parameters:
€ status:whether to enable socket B, including:
ON:enable.
OFF:disable

3.1.7.32 AT+SOCKALK

»  Function:Query whether socket A is connected.
»  Format:
€ Query current parameter:
AT+SOCKALK{CR} or AT+SOCKALK?{CR}
{CRHLF}+SOCKALK:status{CR{LFH{CRHLF}
»  Parameters:
€ status:socket A connection status, including:
ON:connected.
OFF:unconnected.

3.1.7.33 AT+SOCKBLK

»  Function:Query whether socket B is connected.
»  Format:
€ Query current parameter:
AT+SOCKBLK{CR} or AT+SOCKBLK?{CR}
{CRHLF}+SOCKBLK:status{CRH{LFH{CRHLF}
»  Parameters:
€ status:socket B connection status, including:
ON:connected.
OFF:unconnected.

www.usriot.com
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3.1.7.34 AT+SOCKATO

»  Function: Query/Setting reconnect time of Socket A once timeout.
» Format:
€ Query current Parameter:
AT+SOCKATO{CR} or AT+SOCKATO?{CR}
{CRHLF}+SOCKATO:time{CRHLFHCRHLF}
» Parameters:
€@ time:reconnect time, time range is 1~100 s. Default time is 5s.
»  E.g:AT+SOCKATO=10

3.1.7.35 AT+SOCKBTO

A\

Function: Query/Setting reconnect time of Socket B once timeout.
»  Format:
€ Query current parameter:
AT+SOCKBTO{CR} or AT+SOCKBTO?{CR}
{CRHLF}+SOCKBTO:time{CR}{LF}{CR}LF}
»  Parameters:

€ time:reconnect time, time range is 1~100 s. Default time is 5s.

3.1.7.36 AT+SOCKRSTIM

Function:Query/Setting the maximum number of re-connections after connection failure, the device will restart after
the maximum number of re-connections.
Format:
Query current Parameter:
AT+SOCKRSTIM{CR} or AT+ SOCKRSTIM?{CR}
{CRH{LF}+ SOCKRSTIM:num{CRHLFHCRHLF}
Parameter:

num:Maximum re-connection times, Setting range is 10~600 times, the default is 60 times.

3.1.7.37 AT+MODBUSEN

Function:Query/Setting Whether to enable Modbus protocol transformation Function.
Format:
Query current Parameter:
AT+MODBUSEN{CR} or AT+MODBUSEN?{CR}
{CRH{LF}+MODBUSEN:status{CR}{LF}{CR}{LF}
Setting:
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AT+MODBUSEN=status{CR}
{CRHLF}OK{CRHLF}
Parameter:
status:Modbus protocol transformation function status, including:
ON:enable
OFF:forbid
Default is OFF.

3.1.7.38 AT+REGEN

Function:Query/Setting whether to enable the function of registration of package.
Format:
Query current Parameter:
AT+REGEN{CR} or AT+REGEN?{CR}
{CRH{LF}+REGEN:status{CRH{LFH{CR}LF}
Setting:
AT+REGEN=status{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
status:The function register package enable status, including:
ON:open
OFF:close
Default :OFF,

3.1.7.39 AT+REGTP

Function:Query/Setting the registration packet type.
Format:
Query current Parameter:
AT+REGTP{CR} or AT+REGTP?{CR}
{CRHLF}+REGTP:type{CRHLFHCRHLF}
Setting:
AT+REGTP=type{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
Type:The type of registration data, include:
ICCID:ICCID code
IMEIL:IMEI code
CLOUD:Transparent transmissions function
USER:User default
Default is USER.
For example:AT+REGTP =ICCID

49

Jinan USR IOT Technology Limited Tech Support: h.usriot.com


http://www.usriot.com
h.usriot.com

Be Honest, Do Best |

'QK@ USR IOT

USR-G786—E User Manual

3.1.7.40 AT+REGDT

Function:Query/Setting the data of default registration packet .
Format:
Query current Parameter:
AT+REGDT{CR} or AT+REGDT?{CR}
{CRHLF}+REGDT:data{CR}{LFH{CRHLF}
Setting:
AT+REGDT=data{CR}
{CRH{LF}OK{CR}{LF}

Parameter:

www.usriot.com

data:User-defined registry data, hexadecimal string Format, maximum length 160bytes, 2 <X 160 even bytes,
default to 7777772E7573722E636E.For example such as: Parameter 7777772E7573722E636E, if represented by ASCII

code, www.usr.cn

Note:The maximum length of 160 bytes is the number of bytes after ASClicode is converted to a hexadecimal string.

For example:AT+REGDT =7777772E7573722E636E

3.1.7.41 AT+REGSND

Function:Query/Setting the transmission mode of registration packet.
Format:
Query current Parameter:
AT+REGSND{CR} or AT+REGSND?{CR}
{CRHLF}+REGSND:type{CRHLF}{CR}LF}
Setting:
AT+REGSND=type{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
type:transmissions type, include:
LINK:Send when connection is established.
DATA:Register package data as the beginning of each package of data
Default is DATA.
For example:AT+REGSND =DATA

3.1.7.42 AT+CLOUD

Function:Query/Setting the registration parameter of USR-Cloud.
Format:
Query current Parameter:
AT+CLOUD{CR} or AT+CLOUD?{CR}
{CRH{LF}+CLOUD:id,password{CRHLF}{CR}{LF}
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Setting:
AT+CLOUD=id,password{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
id:The registration ID of USR-Cloud ,length is 20 bits,Default is Empty.
password:The USR-Cloud ‘s transmission password,length is 8 bit,Default is empty.
For example:AT+CLOUD =12345678901234567890,12345678

3.1.7.43 AT+HEARTEN

Function:Query/Setting enable the heartbeat packet Function.
Format:
Query current Parameter:
AT+HEARTEN{CR} or AT+HEARTEN?{CR}
{CRM{LF}+HEARTEN:status{CRH{LF}{CRHLF}
Setting:
AT+HEARTEN=status{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
status:the status of heartbeat packet, include:
ON:open
OFF:close
Default is ON.

3.1.7.44 AT+HEARTDT

Function:Query/Setting heartbeat package.
Format:
Query current Parameter:
AT+HEARTDT{CR} or AT+HEARTDT?{CR}
{CRYLF}+HEARTDT:data{CR}{LFHCR}{LF}
Setting:
AT+HEARTDT=data{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
data:User-defined registry data, hexadecimal string Format, maximum length 160bytes, 2 < 160 even bytes,
default to 7777772E7573722E636E.
For example such as: Parameter 7777772E7573722E636E, if represented by ASCIl code, www.usr.cn
Note:The maximum length of 160 bytes is the number of bytes after ASCIl code is converted to a hexadecimal string.
For example:AT+HEARTDT =7777772E7573722E636E
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3.1.7.45 AT+HEARTSND

Function:Query/Setting the type of heartbeat’s sending type.
Format:
Query current Parameter:
AT+HEARTSND{CR} or AT+HEARTSND?{CR}
{CRHLF}+HEARTSND:type{CRH{LFHCR}LF}
Setting:
AT+HEARTSND=type{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
type:sending type, include:
COM:Send heartbeat package to serial port.
NET:Send heartbeat packet to network side.
Default is NET,
For example:AT+HEARTSND =COM

3.1.7.46 AT+HEARTTM

Function:Query/Setting the interval time for heartbeat interval
Format:

Query current Parameter:

AT+HEARTTM{CR} or AT+HEARTTM?{CR}
{CRHLF}+HEARTTM:time{CRHLFHCRHLF}
Setting:

AT+HEARTTM=time{CR}

{CRH{LF}OK{CR}{LF}
Parameter:

time:interval time, It can setting the range about 1~6000s, default is 30s.

For example:AT+HEARTTM=60

3.1.7.47 AT+DSTNUM

www.usriot.com

Function:Query/Setting the target cell phone number for short message transparent transmissions

Format:
Query:
AT+DSTNUM{CR} or AT+DSTNUM?{CR}
{CRH{LF}+DSTNUM:number{CR}{LF}
Setting:
AT+DSTNUM=number{CR}
{CRH{LF}OK{CR}{LF}
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Parameter:

number:SMS target phone number, note add international number, the default number is 4000255652, up to 20
bytes.
For example:AT+DSTNUM=8618888888888

3.1.7.48 AT+SMSFLT

Function:Query or Setting whether to enable non-target cellphone number filter
Format:
Query:
AT+SMSFLT{CR} or AT+SMSFLT?{CR}
{CRH{LF}+SMSFLT:status{CRKLF}
Setting:
AT+SMSFLT=status{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
Status:
ON:enable
OFF:forbid
Default mode:ON.
For example:AT+SMSFLT=0ON

3.1.7.49 AT+CISMSSEND

Function:Sending short message .
Format:
Setting:
AT+CISMSSEND=number,data{CR}
{CRH{LF}OK{CR}{LF}
Parameter:
Number: The target cellphone number for short message need add international number.For
example:8618888888888
data:Text messages can be sent up to 70 characters at a time.
For example:AT+CISMSSEND=8618888888888,Hello!
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4. Contact Us

Company: Jinan USR 10T Technology Limited

Address: Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin District, Jinan, Shandong, 250101, China
Web: www.usriot.com

Support: https://h.usriot.com

Email: sales@usriot.com

Tel: 86-531-88826739

5. Disclaimer

This document provides the information of USR-G781 products, it hasn’t been granted any intellectual property
license by forbidding speak or other ways either explicitly or implicitly. Except the duty declared in sales terms and
conditions, we don’t take any other responsibilities. We don’t warrant the products sales and use explicitly or
implicitly, including particular purpose merchant ability and marketability, the tort liability of any other patent right,
copyright, intellectual property right. We may modify specification and description at any time without prior notice.

6. Update History

2019-09-27 V1.0.1. established.
2019-10-18 Version V1.0.2 modifies the error content.
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