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Please read this user manual carefully before using the device.
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CHAPTER 1: INTRODUCTION
Thank you for your purchase of PICOBOX Aplus Communicator (AC1000). This device is a
cellular terminal device that provides data transfer by using cellular network on your
existing serial, WIFI or ethernet devices. It is powerful in so many ways and yet easy to
setup and use. You are advised to read through this manual to understand each feature
in detail so as to fully utilize the capabilities of this product.

AC1000 a wireless remote IO that allows you to connect serial devices via cellular
network. It has built-in digital input, digital output and analog input to monitor devices
(without Modbus capability) connected to it then send the data to the servers/data
centers. It supports RS232 and RS485 (or RS422) port that can conveniently and
transparently connect devices to cellular network, allowing you to connect your serial
devices with only basic configuration. It has low power consumption, support multi-sleep
and trigger mode to reduce power dissipation. AC1000 supports sending of data to
multiple servers. It has been widely used on many fields, such as intelligent transportation,
smart grid, industrial automation, telemetry, finance, POS, water supply, environment
protection, post, weather and so on.
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CHAPTER 2: SAFE USE OF DEVICE
The following section contains important operating and maintenance (servicing)
instructions. Please read it carefully.

WARNING!!!
To reduce the risk of electric shock:
Do not remove the cover (or back) of this device. There are no user-serviceable
parts inside. Refer servicing to the manufacturer.

NOTE:
The serial number of this device is shown at the side of the product or on the device
information of the user interface. You should record the number and other vital
information here and retain this booklet as a permanent record of your purchase.

Model No.:
Serial No.:
Date of Purchase:
Dealer Purchased from:

IMPORTANT SAFETY INSTRUCTIONS
In this safety instructions, the word device refers to AC1000 and all of its accessories.
Read Instructions – Read all safety and operating instructions before operating the device.
Retain Instructions – Save the safety and operating instructions for future references.
Heed Warnings – Heed all warnings on the device and in the operating instructions.
Follow Instructions – Follow all operating and maintenance instructions.
Cleaning – Cut the supply before cleaning. Wipe the device with a clean soft cloth. If
necessary, put a cloth in a diluted neutral detergent and wring it well before wiping the
device with it. Finally, clean the device with clean cloth. Do not use benzene, thinner or
other volatile liquids or pesticides as they may damage the products finishing. When
using chemical treated cleaning cloths, observe their precautions accordingly.
Accessories – Use only accessories recommended on this manual. Always use specified
connection cables. Be careful on connecting devices correctly.
5

Water and Moisture (Hazard of Electric Shock) – Do not use the device near water or in
rainy or moist situations.
Ambient Temperature – Do not put the device near a heater.
Placing or Moving – Do not place this device on an unstable cart, stand, tripod, bracket
or table. The device may fall and cause serious damage or injury. A device and cart
combination should be moved with care. Quick stops, excessive force and uneven
surfaces may cause this device & cart to overturn.
Power Sources – The AC adapter should be operated only from the type of power source
indicated on the marking label. If you are not sure of the type of power supply to your
premises, consult your device dealer or local power company.
Power Cord Protection – Power cords should be routed so that they are not likely to be
walked on, or pinched by items placed upon or against them. Par particular attention to
plugs and the point from which the cords exit the device.
Outdoor Antenna Grounding – If an outside antenna is connected to the device, be sure
the antenna is grounded so as to provide some protection against voltage surges and
built-up static charges.
Lighting – For added protection of the device during lighting storm, or when it is left
unattended and unused for long period of time, disconnect it from the wall outlet and
disconnect the antenna. This will prevent damage to the device due to lighting and
power line surges.
Power Lines – An outside antenna system should not be located in the vicinity of
overhead power lines or other electric light or power circuits, or where it can fall into such
power lines or circuits. When installing an outside antenna system, extreme care should
be taken to keep from touching such power lines or circuits, as contact with them might
be fatal.
Overloading – Do not overload wall outlets and extension cords as this can result in a risk
of fire or electric shock.
Object and Liquid Entry – Never push objects of any kind into this device through opening
as they may touch dangerous voltage points or short out parts that could result in a fire
or electric shock. Be careful not to spill liquid of any kind onto the device.
Servicing – Do not attempt to service this device yourself as opening or removing covers
may expose you to dangerous voltage or other hazards. Refer all servicing to qualified
personnel. Opening the cover may void the warranty.
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Do not install the device in the following locations as this can cause fire or electric shock
•
•
•
•
•
•

Hot locations
Close to fire
Very humid or dusty area
Locations exposed to direct sunlight
Locations exposed to salt spray
Close to flammable solvents (alcohol, thinners, etc.)

If any of the following occurs, immediately switch the device OFF, unplug it from the main
power supply and contact your distributor or agent.
•
•
•

The device emits any smoke, heat, abnormal noise or unusual odor.
A metal object falls to the device.
The device is damaged in some way

Do not continue to use the device as this can cause a fire or electric shock. Please
observe the following when using the device. Failure to do so can result in a fire or
electric shock.
•
•

Do not use flammable sprays near the device.
Do not subject the device to strong impact.

7

CHAPTER 3: PRODUCT OVERVIEW
AC1000 is built using high-performance 32-bit CPU and embedded real-time operating
system. It is mainly used to monitor your facilities by sending data to your server. It also
supports sending of data to multiple servers. The device has low power consumption,
support multi-sleep and trigger mode to reduce power dissipation. It also includes
circuitry like switching power supply, optically coupled digital inputs, relay outputs,
analog inputs, indicators, etc.

FEATURES
Physical
Operating Voltage

5- 35VDC

Operating Temperature

-35 to +75 degC (-31 to +167 degF)

Storage Temperature

-40 to +85 degC (-40 to +185 degF)

Operating Humidity

95% (unfreezing)

Physical Size

157 (L) x 97 (H) x 25 (D) mm

Weight

500 g

Connectors

Terminal blocks

LED Indicators

Power, ACT, Online

Serial

1 RS-232 port and 1 RS-485 (or RS-422)
port, 15KV ESD protection
Data bits: 5,6 ,7,8
Stop bits: 1,1.5,2
Parity: none, even, odd, space, mark
Baud rate: 110~230400bps

Antenna

Standard SMA female interface, 50ohm,
lighting protection (optional)

SIM/UIM

Standard 3V/1.8V user card interface,
15KV ESD protection
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Network

Network Protocol

a.
b.
c.
d.
e.
f.

Transmission Control Protocol
Internet Protocol
Dynamic Domain Name
Access Point Name
Virtual Private Dial Up
Modbus Serial

Digital Input

Digital Input description

8 channel Digital Input
Logic low: 0- 3.3VDC
Logic high: 5-24VDC
Digital Input 1 has a counter function

Configuration

Independent configuration of Digital
Input function, Modbus logic level and
Sampling interval

Analog Input

Analog Input Description

8 channel analog input (16-bit resolution)
selectable 0-5VDC input voltage or 020mA current input with sampling rate
(1.365Ksps) and ±0.5% accuracy or
better.

Configuration

Independent of Analog input function,
Number of Decimal Places, Maximum
Range, Minimum Range, Analog Signal
Type, and Sampling Interval

Hardware System
CPU

Industrial 32 bits CPU

Flash Memory

2MB (Extendable)

SRAM

512KB (Extendable)

Cellular Specification
Cellular Module

Industrial Cellular Module
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Standard and Band

EGSM900/GSM1800MHz,
GSM850/900/1800/1900MHz (optional)
Compliant to GSM phase 2/2+ GPRS class
10, class 12 (optional)

Bandwidth

85.6Kbps

Tx Power

GSM850/900: <30dBm

Rx Sensitivity

<-107dBm
Table 3.0: Product Specification
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Physical Layout
Front View
B

A

D

C

Figure 3.0: AC1000 Front View

Rear View
E

F

G

H

I

Figure 3.1: AC1000 Rear View

Description

Comment

A

9-way pluggable screw connector

8 analog inputs

B

DIP

C

SIM Card slot

D

LED Indicators

E

Antenna Slot

F

7-way pluggable screw connector

For power and communication ports

G

9-way pluggable screw connector

8 digital inputs

H

5-way pluggable screw connector

4 optocoupler outputs*

I

8-way pluggable screw connector

4 relay outputs*

Table 3.1: Physical Layout

*not yet implemented
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LED Indicators
STATE

DESCRIPTION

ON

Device is powered on.

OFF

Device is off.

Power

BLINK

Data is communicating

ACT
OFF

No data

ON

Device is connected to a network

OFF

Device is not connected to a network

Online
Table 2.2: LED Indicators

DIP SWITCH
The DIP switch is a mode selection switch for analog inputs. It has two modes: Voltage or Current mode.
The upper position of the DIP switch is for Voltage Mode and the lower position is for Current Mode.
The numbers indicated on the upper and lower part of the DIP switch denotes the addressing of the
analog input.

Figure 3.2: Voltage Mode

Figure 3.3: Current Mode
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HOW AC1000 WORKS

Figure 3.4: System Architecture Diagram
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CHAPTER 4: HARDWARE GUIDE
This section will guide you through the installation of your AC1000. Follow the instructions
here and you will have your AC1000 installed very quickly. Before starting installation,
ensure that the unit is powered OFF and the power adapter plug disconnected from the
POWER connectors of the unit

MOUNTING
Determine a suitable location for AC1000. Refer to the installation diagram below.

Figure 4.0: Mounting

AC1000 INSTALLATION
Follow the following steps in installing AC1000.
Step 1:

Determine a suitable location for AC1000. When selecting a location,
remember that you will need to connect the power adapter, termination
blocks and antenna and have suitable GSM reception. Follow carefully the
instructions provided earlier in this manual on the safe use of this device and
the instructions above on mounting the device.

Step 2:

First, make sure that the device is powered off. Press the out button of the SIM
card outlet with a needle object then the SIM card tray will flick out at once
(SIM tray is inverted). Put a valid 2G or 3G SIM card into the card tray and
insert it back to the SIM card outlet.
Attach the antenna provided in the package onto the antenna socket. If an
external antenna is required, contact your distributor for more information on
external high gain antenna. Signal quality might be affected if the antenna
would not be screwed tightly.

Step 3:
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TERMINAL BLOCKS SIGNAL OVERVIEW
Group

1

2

3

4

5

Pin No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Name
PWR
GND
G/232
RXD
TXD
A
B
DI1/C
DI2
DI3
DI4
DI5
DI6
DI7
DI8
DIG
DO1
DO2
DO3
DO4
COM
K1K1+
K2K2+
K3K3+
K4K4+
A1
A2
A3
A4
A5
A6
A7
A8
AG

Description
Power supply, positive (+) connection
Power supply, negative (-) connection
RS232 ground
RS232 compatible, Data receiving
RS232 compatible, Data transmitting
RS485 positive, Reserve compatible RS232 DTR
RS485 negative, Reserve compatible RS232 DSR
Digital Input 1, Counting function
Digital Input 2
Digital Input 3
Digital Input 4
Digital Input 5
Digital Input 6
Digital Input 7
Digital Input 8
Digital Input ground
Optocoupler output 1*
Optocoupler output 2*
Optocoupler output 3*
Optocoupler output 4*
COM GND*
Relay output 1, negative*
Relay output 1, positive*
Relay output 2, negative*
Relay output 2, positive*
Relay output 3, negative*
Relay output 3, positive*
Relay output 4, negative*
Relay output 3, positive*
Analog Input 1
Analog Input 2
Analog Input 3
Analog Input 4
Analog Input 5
Analog Input 6
Analog Input 7
Analog Input 8
Analog Input ground
Table 4.0: Terminal List

*not yet implemented
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CHAPTER 5: SOFTWARE CONFIGURATION
Before configuration, it is necessary to connect the AC1000 with a PC by an RS232 to
USB converter.
All settings are configured using the software tool. It is necessary to have one PC to run
this tool.
The following describes how to configure the AC1000 with the configure software tool.
Run the configure tool

Figure 5.0: Configuration Tool

The serial parameters part on the upper right corner of the tool consist of COM, Baud
rate, Parity and a function button which may indicate “Open” or “Close”. To configure
the AC1000, please enter the correct serial port on which the device is connected. The
baud rate and Parity are set to 115200 and None respectively then click “Open”.
Make sure to configure the port driver of your PC and match it with the parameters of
AC1000.
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Note: If the text on the button is “Close”, it shows that 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 would display:
>>> Please Re-Power the Aplus Device........
Re-power the device
After re-powering the device, the Aplus Setup tool would enter configuration mode. It
will load the current settings of the device on the right side of the tool. The device is
now ready to configure.

Figure 5.1: Digital Channel Settings
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CHAPTER 6: CONFIGURING THE DEVICE
Digital Channel Settings
All the settings related to digital inputs are configured in this tab. Counter and digital input
channel 1 are on the same pin, therefore these two functions cannot be enabled at the
same time.

Figure 6.0: Digital Channel Settings

Each digital input has a set of parameters for the user to configure. Below is the
description of each field that the user can identify and configure. AC1000 has 8 digital
inputs, Digital Channel 1- Digital Channel 8.
These are the set of parameters that are available in configuring the digital inputs.
•
•
•

Digital Input Function: enable or disable switch of digital input
Modbus Logic Level: controls whether the High or Low corresponds to logic 0 or
logic 1 or if Modbus is disabled.
Sampling Interval: determines the digital input acquisition cycle. The unit is 10ms
(milliseconds). If the value is set to 0 it will disable this function.
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Analog Channel Settings
All the settings related to analog inputs are configured in this tab.
Each analog input has a set of parameters for the user to configure. Below is the
description of each field that the user can identify and configure. AC1000 has 4 analog
inputs, Analog Channel 1- Analog Channel 8.

Figure 6.1: Analog Channel Settings

These are the set of parameters that are available in configuring the analog inputs.
•
•

•

•

Analog input function: Enable or Disable analog inputs.
Maximum Range and Minimum Range: Sets the sensor’s range. AC1000 has 16 bits
resolution, the minimum and maximum inputs is 0 and 65535 respectively (change
the minimum range to 13107 when using a 4-20mA sensor).
Analog Signal type: Sets the type of analog signal input whether current or voltage
signal. Check the sensor’s manual or data sheet if it uses a current signal or a
voltage signal (0-20mA or 0-5.12V).
Sampling Interval: Set the analog input acquisition interval
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Data Service Center Settings
This page contains parameters related to Data Service Center (DSC), you can
configure this page to match the details of your DSC.

Figure 6.2: Data Service Center Settings

Settings on this page are the parameters related to Data Service Center. The
device supports two DSC methods to transmit data.
Main and Backup: AC1000 always tries to connect with the Main DSC. If it fails to
connect with Main DSC, it will connect to the Backup DSC at once.
Multi Data Service Center: AC1000 can connect with at most 5 DSC at the same
time. All the multi DSC can receive the same application data.
If no Backup DSC exists, please configure the Backup DSC same as Main DSC.
•

Data Center Number: Indicates the number of DSC you want the device to push
reports via internet. Set the Data Center Number to 0 if there is no need to send
data on DSC. Set to 1 to make the device send data to Main and Backup DSC.
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•
•
•

•

You can set the data center number for your desired number of DSCs, maximum
of 7 total DSC. When data center number is set to more than 1, AC1000 works in
Multi Data Service Center Mode.
Main Center Addr+Port: Settings for the IP address and port number of Main DSC.
Backup Center Addr+Port: Settings for the IP address and port number of Backup
DSC.
Multi DSC Configuration: This mode will be enabled if the number of data center
set is more than 1. Indicate the IP Address and port number of the other data
centers on this section. It can connect with at most 5 data centers at the same
time.
Main and Backup Center DNS Server: DSC can be in form of domain name or IP
address. It is necessary to set the DNS server to resolve the DSC domain name.
When the device work in Multi data service center method, DNS Server 2-5 can be
used to resolve the center.

Other Settings

Figure 6.3: Other Settings

•

APN: Set the access point of the network provider. Settings may vary depends on
the type of the signal inserted. Please make sure to insert the right APN on this
setting.
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MQTT Settings

Figure 6.4: MQTT Settings

MQTT or Message Queuing Telemetry Transport is used on most IoT devices to send data
on low bandwidth with high latency. MQTT Settings will be used in connecting AC1000 to
a cloud server.
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Function Buttons

Figure 6.5: Configuration Tool Function Buttons

•
•
•
•
•
•
•
•
•
•
•

Show Config: Show current device settings
Show Baud Rate: Display the communication baud rate
Auto Detect: Determines if the device is working properly or not
Ver Info: Show the software and hardware version
Signal Value: Display current wireless signal strength
Factory Setting: Restore to factory settings
Clear Output: Clear the output information section
Save Output: Save the output information to a file
Browse: Browse the file directory
Save Config: Save the current settings to a file
Load Config: Load parameters from a file
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CHAPTER 7: CONNECTING THE DEVICE TO LINKWISE
CLOUD SERVER
Before starting, please make sure that the device is connected to the PC through the
Aplus Setup Tool.

1

Open the Device Explorer tool then paste the key on the IoT Hub Connection
String for you to access the devices. Then, click update.
HostName=DevicesIoT.azuredevices.net;SharedAccessKeyName=iothubowner;SharedAccessKey=219pqMVGi10
rY90HYrqKcM5LBU308OQXVAGHzR5K/Bk=

Figure 7.0: IoT Hub Connection String
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2

Go to the management tab then click Create. Another window would pop
up then make the serial number of your device as the Device ID. Click Create.

Figure 7.1: Authentication Settings

3

Look in the list of devices of the device ID you created then click it.

Figure 7.2: Device List
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4

Click the function button SAS token. A new window would pop up.

Figure 7.3: SAS
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5

Select your Device ID. Set the number of days on how long you would be
connected to the server. Click Generate. Once it is clicked, a key would be
generated and would be used later on the succeeding steps. Copy the key
first before clicking Done.

Figure 7.4: SAS Token Form

6

Go back to the Aplus Setup tool then go to the MQTT Settings tab.
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7

Change Client ID, Send topic, Receive topic and Username with the
appropriate Device ID as shown in the pictures below.

Figure 7.5: MQTT Settings

8

Go back to the SAS Token Form then copy the highlighted text on the picture.
Then paste it in the Password portion in the MQTT Settings.
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Figure 7.6: MQTT Password Settings on SAS

9

Click Save. Check in the Output Info if configuration was saved successfully.

10

Go back to the Device Explorer tool then see if the device is already
connected.

Figure 7.7: Device Explorer
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CHAPTER 8: MONITORING
1

Go to Data tab.

2

Set the Device ID.

3

Click Monitor.

Computations
For Digital Inputs, it would only appear on the monitor if an input is triggered.
For Analog Inputs, the values that reflect on the monitor are raw values. A formula is to
be used to compute for the actual value. Please see the sensor’s data sheet and check
whether it is using a voltage signal or a current signal. Also check the sensor’s minimum
and maximum values for it will be used in the following computations.
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𝐴𝑛𝑎𝑙𝑜𝑔𝐶𝑜𝑚𝑝𝑢𝑡𝑒𝑑 =

(𝑟𝑎𝑤𝐴𝐷𝐶 − 𝐴𝐷𝐶𝑚𝑖𝑛)(𝐸𝑛𝑔𝑟. 𝑀𝑎𝑥 − 𝐸𝑛𝑔𝑟. 𝑀𝑖𝑛)
+ 𝐸𝑛𝑔𝑟. 𝑀𝑖𝑛
(𝐴𝐷𝐶𝑚𝑎𝑥 − 𝐴𝐷𝐶𝑚𝑖𝑛)

Where:
•
•
•

rawADC: the value that reflects on the Event Hub Data
Engr. Max and Engr. Min: the maximum and minimum values that the sensor
could read. (usually indicated in the datasheet)
ADCmin and ADCmax: minimum and maximum ADC counts
▪

For Current Signal:
ADCmin
ADCmax

▪

0-20 mA
0
65535

4-20 mA
13107
65535

For Voltage Signal:
(0-5V)
ADCmin= 0
ADCmax= 32767.5
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