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Chapter 1 Brief Introduction of Product

1.1 General

F2303 EDGE DTU is based on public EDGE network, and it provides customers
with high speed, “always online”, transparent data transfer channel. It has been widely
used on finance, electric power, environment protection, transportation fields and so
on.lt also supports APN to meet the need of customers.

1.2 Product Features

<>

Industrial MCU, 100M

Design with standard TCP/IP protocol stack

Adopt smart online keeping technology to make sure that DTU is always
online.

Support double data centers, one main and another backup

Support multi data centers, It can support 5 data centers at the same time
Support dynamic domain name(DDNS) and IP access to data center
Support several work modes

Support hardware and software WDT

Easy to upgrade firmware

Support remote configure and control

Support RS232/RS485

Power range: DC 5~35V

> %

IR IR e R

<>
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The DTU is composed of the following parts mainly:

<> Industrial MCU, 100M

<>  256KB Sram & 512KB Flash

<> Industrial EDGE module

1.4 Working Principle

The principle chart of the DTU is as following:

EDGE Module

DATA Interface

Embedded processing
system

I

User interface

]

I

I

Power

RS232 serial
Interface

RS485 serial
Interface

Indicator lights
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1.5 Technical Specification

Wireless specification:

< GSM850/900/1800/1900MHz
< Multi-slot class 10
<~ Compliant to GSM phase 2/2+
<> Support SMS and data function
Interface:
< RS232/485 serial port, rates: 110~230400bits/s
< Indicator lights: “Power”, “ACT”, “Online”
<~ Antenna interface: standard SMA female interface, 50 ohm
< SIM/UIM interface: standard user card interface
<> Power interface: standard 3-PIN power jack

Power supply:

<>
<>

Others:

<>

Standard power: DC 12V/0.5A
Power range: DC 5~35V

Operation temperature:-25~+65°C

< Storage temperature: -40~+85°C
< Humidity: 95% (unfreezing)

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China
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Chapter 2 Installation Introduction

2.1 General

The DTU must be installed correctly to make it work properly.

Warning: Forbid to install the DTU when powered!

2.2 Encasement List

Name

Quantity

Remark

DTU host

Antenna

Power adapter

RS232 data cable

optional

RS485 data cable

optional

Manual CD

Certification card

Maintenance card

[ N N = =N [N IS (N
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2.3 Installation and Cable Connection

Dimension: (unit: mm)

_>|4 28
D3
—0 Ol |—%
25»@ 35 25
O ol |—¢
28
58.5

Installation of SIM/UIM card:

Firstly power off the DTU, and press the out button of the SIM/UIM card outlet
with a needle object. Then the SIM/UIM card sheath will flick out at once. Put
SIM/UIM card into the card sheath (Pay attention to put the side which has metal point

Zip Code: 361008
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outside), and insert card sheath back to the SIM/UIM card outlet.
Warning: Forbid to install SIM/UIM card when powered!

Installation of antenna:

Screw the SMA male pin of the antenna to the female SMA outlet of the DTU
tightly. Warning: The antenna must be screwed tightly, or the singal quality of antenna
will be influenced!

Installation of cable:

Insert DBIF end of the RS232/RS485 data cable into the DBOM interface of DTU,
and connect the other end with user’s device.

The signal connection of the RS232 data cable is as follows:

DB9F DB9F
1 1
RXD 2 >< 2 RXD
TXD 3 3TXD
4 4
GND 5 5GND
6 6
7 7
8 8
9 9

RS232 data cable

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 6
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The signal connection of the RS485 data cable is as follows:

DB9F

1

2

3

4

° A (RED)
A 6

7

8

B (BLACK)
B 9
RS485 data cable
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2.4 Power

The power range of the DTU is DC 5~35V.
Warning: When we use other power, we should make sure that the power can

supply power above 4W.
We recommend user to use the standard DC 12V/0.5A power adaptor.

2.5 Indicator Lights Introduction

The DTU provides three indicator lights: “Power”, “ACT”, “Online”.

Indicator State Introduction
Light
Power Bright DTU is powered on
Dark DTU is powered off
ACT Twinkle Data is communicating
Dark No data
Online Bright DTU has logged on network
Dark DTU hasn’t logged on network

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China
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Chapter 3 Configuration

3.1 Configuration Connection

Before configuration, It’s necessary to connect the DTU with the configure PC by
the shipped RS232 or RS232-485 conversion cable as following.

RS232 cable
A or
RS232-485 convertor cablg

9V DC Adapter PC

3.2 Configuration

There are two ways to configure the DTU:

Configuration software tool: All the settings are configured through the shipped
software tool. It’s necessary to have one PC to run this tool.

Extended AT command: All the settings are configured through AT command, so
any device with serial port can configure it. Before configuration with extended AT
command, you should make DTU enter configure state. The steps how to make DTU
enter configure state, please refer to appendix.

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 8
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The following describes how to configure DTU with the configure software tool. At
the same time, it gives out the corresponding AT command of each configuration item.

3.2.1 Run the configure Tool FfDtuCfgTool-En.exe

| © Four—Fuith DTV Config Tesl ¥1.1.0 = [l e |

Harle State Switeh

Sarisl Farsssters

| con:  [com v  Basdests [105900 7] Parity:  [Wome w]  Cless

Dstput Tafs T Cenfig
= Data Servizs Center Sat0ings | UTU Settiogs | Other Seltngs |

Buta Conter Hushar- [ =
Tuta Canter Addrass and Port
Biin Center AddréPert: [ [
Backap Center ddctPore [ [
2od Conter AddréPert: [ [
Ird Conter AMdréPert: [ [
Ath Conter AddetPert: [ [
Sth Center Addrstert: [ [

1K Sarvar

% Config I~ Commenicalion Aeboct Davics Eotar

2 Port (COM1) Has Openeds Flease Re-Fower the ITV
[Fait1ing BTU Enter Canfigure State

Muin Cestar DG Servar:

Buckup Cunber U5 Swrvas

2ad Canter DS Sarver:

Jrd Canter D65 Surves:

=l Ath Canter DS Sarver:

Eth Canter DS Sarver:

o] o Dutpet )] Swew Gatput |

| Q—I;

The “Serial Parameters” column shows the current serial port settings. To configure
DTU, please choose the correct serial port which connects to DTU, and the baudrate is
115200 with no parity, then open the serial port. If the button text is “Close”, it shows
the serial port now has been opened. If the text is “Open”, you should open the port
first. When the port opened, the “Output Info” column will display

“Port(COM1) Has Opened, Please Re-Power the DTU,

Waitting DTU Enter Configure State...”
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3.2.2 Re-power DTU

" Paur—Faith DTH Config Tasl ¥1.1.0 =10 =]

Werk State Seineh

Sarial Parsatars

% Config ™ Communication Kebeat Devies, Enter Communication smcl com: i =] Beudrats [iisom #]  parity:  [Heme =] Cleae

Datput Infs BT Config
Bate Serviee Comter Sertings | DT Settings | Otbar Setvings |

[Eheald Ratwrn To Bain Sarver [ -]
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211130, 151 161

Dats Conter Wombar 0 -
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Buckp Conter Addrttors: [ Bsnu et | @
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o
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sn® | Lasd From 00 |

After Re-power DTU, The configure tool will make it enter configure state. At the
same time, the software will load current settings from DTU and displays on the right
configure columns. It’s now ready to configure.

3.2.3 Start Configuration
3.2.3.1 Data Service Center Settings
Settings on this page are the parameters related to Data Service Center(DSC).

@ Data Center Number

DTU support two Data Service Center methods to transmit data.
Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 9
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Main and Backup: DTU always tries to connect with the Main DSC. If fails to
connect with Main DSC, it will connect with Backup DSC at once

Note: If no Backup DSC exists, please configure the Backup DSC same as Main
DSC.

Multi Data Service Center: DTU can connect with at most five DSC at the same
time. All the multi DSC can receive the same application data .

—

Data Center Humber:

If the Data Center Number is 1, DTU work in Main and Backup DSC method.
When “Data Center Number” is greater than 1, DTU works in Multi Data Service
Center method

AT command:
AT+SVRCNT=x
x: Data Service Center number
Note: every AT command is terminated with a enter character.

@ Main Center Addr+Port:

IP Address and Port of the Main DSC, It’s better to set the port greater than 1024.

Main Center mdde+Fort: | 166, 111. 8. 238 | 23

Zip Code: 361008
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AT command of the Main DSC IP address or domain name:
AT+IPAD=xxx
xxx: The IP address or domain name.
AT command of the Main DSC port:
AT+PORT=xxx
xxx: The port value

@ Backup Center Addr+Port:

IP address and port of the Backup DSC

Baclup Center Addr+Fort: I bbz. nju. edu. cn I 23

AT command of the Backup DSC IP address or domain
AT+IPSEC=xxx
xxx: The IP address or domain name
AT command of the Backup DSC port
AT+PTSEC=xxx
xxx: The port value

@ Multi DSC Configuration

Znd Center Addr+Fort: | 166.111. 8. 238 | 23
Srd Center Addr+Fort: | 166.111. 8. 238 | 23
4th Center Addr+Fort: | 166.111. 8. 238 | 23
Sth Center Addr+Fort: | 166.111. 8. 238 | 23

When “Data Center Number” is greater than 1, this setting is valid. For example,

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China
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setting the “Data Center Number” as 3, Main Center, 2nd Center, 3rd Center work as
these three DSC

AT Command of the 2~5 DSC IP address or domain name
AT+IPADN=xxx
n is 1~4 correspond to center 2~5
xxX: The IP address or domain name

AT Command of the 2~5 DSC port
AT+PORTN=xxx
n is 1~4 correspond to port of center 2~5
xxX: The port value

Example:
Set IP address of center 3 as 166.111.8.238, and port 5001, the AT command is as

following:

AT+IPAD2=166.111.8.238
AT+PORT2=5001

€ Main and Backup Center DNS Server

Main Center DHS Serwver: I 202,101, 103,55

Baclmp Center IHS Serwver: I 211,138,151, 161

When the DSC Internet access uses domain name, It’s necessary to set DNS server
resolving the DSC domain name. When the Data Center Number is 1, Main and

Zip Code: 361008
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Backup Center DNS Server is used to resolve the Main center and Backup center
correspondingly.

AT command of Main Center DNS server:
AT+DNSSVR=aaa.bbb.ccc.ddd
aaa.bbb.ccc.ddd: The DNS server IP address(must be IP address) .

AT command of Backup Center DNS server:

AT+DNSSV?2=aaa.bbb.ccc.ddd
aaa.bbb.ccc.ddd: the DNS server IP address

€ Center 2~5 DNS Server
2nd Center DHS Sarwver:

202.101. 103.55

Jrd Center DHS Serwver: 202.101.103.55

4th Center DHS Serwver: 202.101.103.55

S5th Center DHS Serwver: 202.101.103.55

When the DTU work in Multi Data Service Center method and the centers use
domain name, 2~5 DNS server is used to resolve center 2~5 correspondingly.

AT command of 2~5 DNS Server
AT+DNSSVRn=aaa.bbb.ccc.ddd

n is 1~4 correspond to center 2~5 DNS server.
Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 11
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aaa.bbb.ccc.ddd is the DNS server IP address

3.2.3.2 DTU Settings

€ DTU WorkMode

Worldlode: |PRaT |

According to different application requirements, there are several protocol
workmode to choose.

PROT: Heartbeat packet with TCP protocol, Data transmission with TCP protocol,

heartbeat packet and application data transmission are in the same TCP

connection.

DTU work as a common EDGE MODEM, It can be used in SMS, CSD,

Dial-up applications.

Heartbeat packet with UDP protocol, Data transmission with TCP protocol

DTU work as a telnet client

Heartbeat packet with UDP protocol, Data transmission with TCP protocol, It
can transmit at most 8192 bytes data one time through extra application
protocol.

TRNS:

TTRN:
TLNT:
LONG:

LNGT: Heartbeat with UDP protocol, Data transmission with TCP protocol, It can
transmit at most 8192 bytes data one time through extra application protocol.
TUDP: Heartbeat with UDP protocol, Data transmission with UDP protocol, Heartbeat
packet and application data are in the same UDP connection.
Zip Code: 361008
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TCST: User can set custom register and heartbeat string, Data transmission with TCP
protocol.

AT command:

AT+MODE=xxxx
xxxx: one of the above workmode

€ Trigger Type

Trigger Type (Default Auto): IAUTEI ;I

Normally, DTU always keeps online and always be ready for data transmission. But
in some circumstances, it’s important to reduce wireless data flow. To realize this
function, the software can makes DTU into sleep state in idle time. When there is
application data to transmit, DTU can be triggered online ready for data transmission.
There are total five methods to make DTU online:

AUTO: DTU always keeps online

SMSD: send a special short message to make DTU online

CTRL: make DTU online through a phone call to DTU

DATA: send special serial data to make DTU online

MIXD: the combination of SMSD, CTRL, DATA. DTU will be online when meet one
of these three trigger methods.

AT Command:
Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 12
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AT+ACTI=xxXXX

xxxx: one of the above trigger methods

€ Debug Level

Debug Lewel ( OF1/2 ) : |1 j

Debug information is used to debug software when there is software problem.

0 --- no debug information output
1 --- simple prompt information output
2 --- detail debug information output

AT Command:
AT+DEBUG=x

X : the debug level value

Note: Only there is some problem to the DTU, It’s necessary to set this value as 2,
In normal applications, this value should set to 0 or 1, the default value is 1.

€ Databit, Parity, Stopbit

Diatahit, Parity, Stopbit: a1 |

Zip Code: 361008
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8N1--- 8 Databit, No parity, 1 Stopbit

8El --- 8 Databit, Even parity, 1 Stopbit

801 --- 8 Databit, Odd parity, 1 Stopbit
AT Command:

AT+SERMODE=xxx

xxX: one of the above serial mode

4 Communication Baudrate

Communication Bandrate: 115200
110 --- 110 bps
300 --- 300 bps
600 --- 600 bps
1200 --- 1200 bps
2400 --- 2400 bps
4800 --- 4800 bps
9600 --- 9600 bps
14400 --- 14400 bps
19200 --- 19200 bps
38400 --- 38400 bps
56000 --- 56000 bps
57600 --- 57600 bps
115200 --- 115200 bps

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China
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AT Command:
AT+IPR=xxx
xxX : one of the above baudrate

€ Auto Back To Main Server

futo Baclk To Main Serwer
CL/0 - Tesfio) 10 =l
0--- No
1---Yes

This item is only valid when you set “Data Center Number” as 1. In this mode, DTU
will switch to backup center when main center have problems. If this item is set to 1,
DTU will check whether the main center work fine timely. When it detects the main
server work fine, it will return back to the main server at once.

AT Command:

AT+RETMAIN=x
x:0o0r1l

& Device ID

Device IDC & Bytes I T4TIESTL
Hex-Tlacimal Characters) :

Zip Code: 361008
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The identity number of DTU, the value should be 8 bytes hex-decimal characters.

AT Command:
AT+IDNT=aabbccdd

aabbccdd: the identity number of DTU

4 SIM Card No

SIM Card Wo{ 11 Bytes) I 139123456 78|

The phone number of the SIM card .
AT Command:
AT+PHON=XXXXXXXXXX

XXXXXXXXXXX: the SIM card phone number

€ Bytes Interval

SIM Card Wo{ 11 Bytes) I 139123456 78|

The time interval used to determine whether the serial data frame transmission has
completed, DTU will send the serial data to the center when two bytes transmit time
interval larger than this item value.

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 14
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AT Command:

AT+BYTEINT=xxx
xxx: bytes interval time value (millisecond)

€ Custom Register String

Cusztom Register String: I

This item is only valid when the WorkMode is TCST. It’s the self defined register
string. It can be empty, the maximum length is 70 bytes.

AT Command:
AT+CONNRGST=xxx

xxX: self defined register string

€ Custom Heartbeat String

Custom Heartheat String: I

This item is only valid when the WorkMode is TCST. It’s the self defined heartbeat
string, It can be empty, the maximum length is 70 bytes.

Zip Code: 361008
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AT Command:

AT+LINKRGST=xxx
xxX: self defined heartbeat string

€ Connect Retry Times, Reconnect Time Interval

Connect Retry Times: I B55355

Reconnect Time Interwal (Seconds): I 0

In normal applications, DTU will always try to connect with the center even if the
center has problems or closed. To reduce these unnecessary wireless data flow, you can
configure the “Connect Retry Times” and “Reconnect Time Interval” items. When
DTU fail to connect to the center with the configured Retry Time, It will sleep
“Reconnect Time Interval” time, then start next retry.

“Connect Retry Times” AT Command:
AT+RETRY=xxx
XXX: times try to connect to the center

“Reconnect Time Interval” AT Command:

AT+RDLWT=xxx
xxx: the sleep time until next retry.
Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 15
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€ Transfer meanning

Transfer Meaning (01 - Yes/Ho): ID ;I

0 --- Yes, enable transfer meaning
1 --- No, disable transfer meaning

This item is only valid when the WorkMode is PROT. If this item is set to 0, DTU
will transfer meaning to Oxfd and Oxfe. To know detail transfer meaning method,
please refer <<DTU Transfer Meaning Explanation In the PROT work mode>>. If this
item is set to 1, all the transmission is transparent.

AT Command:
AT+STRAIGHT=x
x: Oorl
3.2.3.2 Other Settings
€ Network
AFH: I omnet
Uzername: I 0
Fassword: I ]
Call Center: I *Q0ukk ] #

Zip Code: 361008
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. i SMS Center ( +85) | +361 3500582500
APN: access point name.
Username: username to login the ISP network.
Password:  password to login the ISP network Your local SMS center number
Call Center: the call center phone number
AT Command:

AT Command of APN: AT+SMSC=xxx

AT+APN=XXXX xxx: your local SMS center number

XXXX: access point name

AT Command of Username: € Heartbeat Interval

AT+USERNAME=xxx Heartbeat Interval (31 ~ 65534): | B0

XXX: username

Time interval sent heartbeat packet. (unit is second)
AT Command of Password:

AT Command:
AT+PASSWORD=xxx AT+POLLTIME=xxx
XXX: password xxX: heartbeat packet time interval
AT Command of Call Center: € Call Trigger Phone No

AT+CENT=xxx

xxx: call center phone number of ISP Call Trigger Phone Ho: |

€ SMS Center
This item is only valid when the “Trigger Type” is CTRL or MIXD. In this trigger
type, DTU will keeps in idle state until it receives the trigger phone call, then it will

Add: J1-J2, 3rd Floor, No. 44, GuanRi Road, SoftWare Park, XiaMen, China 16 Zip Code: 361008
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connect to the center.

AT Command:
AT+CTRLNO=xxx
XXX : trigger phone number

€ SMS Trigger Password

ZMS Trigger Fassword (@ Bytez): I

This item is valid only when the “Trigger Type” is SMSD or MIXD, DTU will
keeps in idle state until it receives the trigger short message, Then it will connect to the
center.

AT Command:
AT+SMSDPSWD=xxx
XXX : SMS content to trigger DTU online

@ Data Trigger Password

Data Trigger On Fassword: I don

Data Trigger Off Fassword: I daff

This item is valid only when the “Trigger Type” is DATA or MIXD, DTU will keeps
in idle state until it receives the trigger on data, then it will connect to the center, It will
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return to the idle state when receives trigger off data.

AT Command of Data Trigger On Password:
AT+DONPSWD=xxx
XXX : data trigger on password

AT Command of data trigger off password:
AT+DOFFPSWD=xxx

XxX :data trigger off password

¢ TCPMTU

TCE MTV (Bytes): | 1450

The maximum transmission unit of TCP packet
AT Command:
AT+TCPMTU=xxx

XxX : the MTU value

€ Multi Center Reconnect Interval

Multi Center BReconmect Interwal: I an

This item is valid only when the “Data Center Number” is greater than 1.
When one of the configured data center lost connection, DTU will try to reconnect

Zip Code: 361008
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after the configured reconnect interval

AT Command:
AT+MCONTIME=xxx

XXX : reconnect time interval (unit is second)

3.3 Functions

@ Clear Output

Clear Output () |

Clear the output information
€ \ersion Display

Ver Info (V) |

Show the software and hardware version
€ Signal Value

Jignal YWalue (l)l

Display current wireless signal value

€ Factory setting

Factory Settingl

Restore to factory settings
€ Show Config

ETOE&aFE#KAR-L2F

Xiamen Four—-Faith Communication Technology Co., Ltd.

Show ConfiglF) |

Show current DTU settings
€ Show Baudrate

Show Baudrate |

Display the communication baudrate
€ Auto Detect

buto Detect (4] |

Simple way to determine whether DTU work fine

€ Save Output

Sawve [utput |

Save the output info to a file
€ Save Config

Save Config

Save the current settings to a file, you can restore it from this file later

€ Restore Config

Browse. .| Bestore Cnnfigl

Restore settings from a previous saved configure file
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3.4 Work State Switch

Iy Config § Communicatioen Reboot Dewice, Enter Communication State

"'I'I'Dr]:': State Switch

This tool can work in two states, “Config” and “Communication”

Config:

This state is used to configure parameters of DTU.
Communication:

This state is used as a common serial communication tool

Reboot Device, Enter Communication State:
This function button is used to reboot DTU and make the software switch to
Communication state
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Chapter 4 Appendix Connect To

The following steps decribe how to make DTU enter configure state with the

Windows XP Hyper Terminal. Enter details for the phone number that yau want to dial:
. L Country/regiot:
1. Press “Start”->"Programs”->"Accessories”->”Communications”->"Hyper
. Area code:
Terminal”

Phone number: | |

Connect using: | COk1 L |

Connection Description

[ ok, H Cancel l

Erter a name and choose an icon for the connection: 4. Configure the serial port parameters as following, choose “OK”

Hame:

ft | Bits per second: 115200

Lo Data bits: 8
A o i $ < .
E Q«,q Parity: None
Stop bits: 1
Flow control: None
[ 0k ] [ Cancel ]

2. Input connection name, choose “OK”
3. Choose the correct COM port which connect to DTU, choose “OK”
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& ff - HyperTerminal

COM1 Properties

File Edit View Call Transfer Help
_ Dz @3 =08
Fort Settings |
Bitz per zecond: |1152DD V|
Data bits: |8 v|
Parity: |N0ne v|
Stop bits: |‘| v|
Flow controt: | [EER ~ |
Restore Defaults
Connected 0:00:06 Auto detect | Auto detect SCROL AT5 UM
[ ok ][ cence |[ appy | 6. Re-power DTU, put mouse focus on the Hyper Terminal and press “s” key

continuously until DTU enter configure state as following
5. Complete Hyper Terminal operation, It runs as following
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“& ff - HyperTerminal

File Edit Wiew Call Transfer Help

DE »3 08

Sustem started!

Press s’ key continuously to enter configure program.
Four-Faith DTU CONFIGURE PROGRAM:

Use the extended AT commands to configure the DTU
Input "AT+LIST<cr>" For help.

Connected 0:00:46 Auto detect 115200 8-N-1 FE MM

7. DTU has entered configure state, you can configure the parameters through AT
command.
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