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The device  is designed for round-the-clock protection of facilities, monitoring of fluid leakage in  the  room, as 
well as managing loads using SMS messages. MS800-T controller save is  easy  to  use  and  does   not   require 
constant replenishment of funds to the subscriber account phone numbers, since all forced notifications come 
not in the form of SMS, but in the form of voice calls.

2. APPEARANCE OF THE CONTROLLER

LOAD MANAGEMENT:  the controller has two 10-15 
ampere relays.  There  is  also  an  expansion  con-
nector  on  the  board.  The number of outputs up 
to 4x, the  connector is connected relay block for 
2 channels with a voltage of 5 volts.

CONNECTING SENSORS:  The controller can be
connect the following types of sensors:

PIR sensor, active state duration the output •
of such a sensor should not be>10 and not<5 sec. 
This time in PIR sensors is adjusted using a trimming 
resistor.

Limit sensor or sensor based on a reed switch,switches,input operates on “gnd” power supply.•
Water sensor. If you connect two wires to the connector and dip them in water, the controller •

will send message to the pre-programmed phone number.

POWERING THE DEVICE  is carried out from 5 volts, via a USB connector of the Mini / Micro type  (the 
type of connector in the batch may be different).  It is recommended to use  a  high-quality power 
supply to power the module, with minimal ripple and noise at the output.

MS800-T2 supports operation from a Li-ion battery (3.7v, for example, type 18650) and has the func-
tion charging the battery connected to it with automatic shutdown after the end charging.  In the 
event of a power outage, the MS800-T2 will send a notification to the owner in the form SMS messa-
ges and switch to battery operation, the controller has deep discharge protection  Battery with au-
tomatic power off.

The controller program  includes the function of auto-picking up the receiver after three  rings.  This 
function allows you to listen to sounds in the place where the controller is installed,for this you need 
to solder the microphone on the GSM module SIM800 
to the MICP / MICN contacts:

The microphone is not included in the kit,  for better
sensitivity, you can install a microphone with built-in 
amplifier  (active microphone),  to  them  as  a rule, 
separate, external power is supplied.

An external active microphone provides very good 
audibility even at a distance several meters, howe-
ver, such microphones require a separate, external 
power supply.

Contacts for
connectivity
microphone

Pic. 1

Piс. 2

A A

B B

C C

D D

E E

F F

4

4

3

3

2

2

1

1

MS800-T2
МАССА: 

A4

ЛИСТ 3 ИЗ 13МАСШТАБ:1:1

Т.контр



3. MAIN TECHNICAL CHARACTERISTICS

The supply voltage of the device is 5V from USB.•
Standby current consumption: ~ 6-7 mA, (0.006 mA).•
Consumption current with included channels: ~ 300 mA.•
Current consumption in network search mode and device activation: ~ 500 mA *.•
Working conditions of operation:•

                                                                 - ambient temperature, C from -35 to +80,
                                                                 - relative air humidity,% 10 - 80,
                                                                 - atmospheric pressure, kPa (mm Hg) 84-106 (630 ... 795).

Number of relay outputs: 2•
                                                                 - MS800-T2 has the ability to expand up to 4.

Number of signal inputs: 3•
                                                                 - connector 1, connection of a 5V PIR sensor,
                                                                 - connector 2, connector for limit switch or reed switch,
                                                                 - connector 3, the MS800-T2 has an alarm function when a water 
                                                                   leak is detected (wires with plates are connected).  

SIM card type: MicroSIM.•
GSM module sleep function: Yes **.•
Alert about a possible fire or fire in the room: Yes.•
GSM operating frequencies: 850/900/1800/1900 MHz,•
LCD display: Yes, monochrome 84x48 pixels.•
LCD backlight: Yes,•
Temperature sensor: Yes, DS18B20.•
Temperature control capability: Available, optional **.•
Autonomous power supply: Yes, 3.7V battery (Li-ion) is connected.•
Battery charging function: Yes.•
Overcharge protection and shutdown when discharged: Yes.•
Notification when the 220V network is disconnected: Yes, the module will send SMS if the •

                                                                                                           charger is turned off.
Arming / disarming options: Using the button or via SMS.•
Overall dimensions: 90x50x20 (L-W-H).•
Weight: ~ 40 g.•

* The maximum current consumption according to the datasheet for the GSM module SIM800 is up to  2  amperes. In 
our the controller uses only voice calls and  SMS notifications, in these modes  the  GSM  module  consumes  no  more 
than 250mA with control channels output1 and output2 switched on, in standby mode MS800-T2 consumes less than 
10mA (the current consumption is set by the controller software and may differ from the indicated ones).

** These functions are embedded in the controller software and can be changed without reflections in this manual.

MS800-T2 differs from the previous version MS800-T by the presence of:
- the third connector for connecting a water sensor,
- MS800-T has two controlled outputs: 1 - relay, 2 - transistor (open collector),
- MS800-T2 has two controllable relay outputs expandable to 4 channels,
- The MS800-T does not have battery power, unlike the MS800-T2.
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4. PREPARATION FOR WORK

The phone number to which the call will be made is stored in advance in  the  memory  of  the  SIM 1.
            card under the first number, the first in the list in the phone book.

Insert the SIM card of Micro-SIM format into the tray of the GSM module until it clicks; the reverse 2.
            removal of the SIM card is carried out by pressing it again.

Connect power to the controller: USB cable to the  controller  (without a  connected  battery,  the 3.
            controller may freeze at boot and not boot, in which case it is necessary to connect the battery to 
            the appropriate contact pads).

To view the system information, hold down the KN1 button and then apply power  by connecting 4.
            the USB cable. In this mode, you can see, for example,  the ADC value on the water sensor conne
           ctor. If the sensor is not connected to the connector and does not come into contact with  water, 
           then  the value will be about 20 units,  if the sensor was connected and lowered into  water,  then 
           the value will be much lower. The ADC value depends on the degree of water  pollution,type of liq-
           uid, etc. This mode is useful for checking the sensor's performance, see Figure 9.

After turning on the power, wait for the device to boot, the entire initialization and  boot  process 5.
           will be reflected on the LCD indicator.

The boot process until the device is ready takes about 25-30  seconds,  after  which  the  indicator 6.
            will display the current device parameters.

In some cases, after replacing a SIM card with another,  after  switching on the controller can pro-7.
            cess previously  received   SMS  messages for some time. At the same time, asterisks will “run” in 
            the lower right part of the screen - meaning the processing  of  SMS commands  and  initialization.

After the device is loaded and the operator's name appears on the screen, for  further  work  with 8.
            the module, it is necessary to send an SMS message from another phone containing the text “sa-
            venumber” to the phone number of the SIM card installed  in the controller, upon  receiving  this 
           message the controller will save the phone number from which the SMS was received.

When a message is received, the controller will briefly display the phone number and  a  message 9.
           stating that the number is stored in the memory. Only one number can be stored  in  the  device's 
           memory - all  notifications  will  be sent to this number, however, control can  be  performed from 
           any number.

The controller has protection against freezing during  operation,  i.e.  Watchdog function. In  case 10.
            of power failure or controller reboot,  the  device will automatically  enter the security  mode,  if it 
            was enabled earlier.

It is not recommended to install the controller near sources of strong electromagnetic  interferen11.
            ce, in which case freezes or frequent reboots may occur.

The memory for the relay outputs in the event of a controller reboot is not embedded, i.e. if some 12.
           channels were turned on but the controller rebooted (due to interference or power failures), then 
           the outputs must be turned on again.
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5. CONTROL COMMAND LIST

The controller is controlled by SMS messages, the list of available commands is shown in the table.

Table 1.

SMS TEXT EXECUTED TEAM NOTE
1vkl Enable OUTPUT1 Relay

1vkl1 Turn on OUTPUT1 for 1 sec. and off Relay
1vkl60 Switch on OUTPUT1 for 60 sec. and off Relay
1otkl Disable OUTPUT1 Relay

2vkl Enable OUTPUT2 Relay
2vkl1 Turn on OUTPUT2 for 1 sec. and off Relay
2otkl Disable OUTPUT2 Relay

12vkl Simultaneously activates OUT 1 and OUT 2 Relay

3vkl Switch on 3 channel Expansion connector
3vkl1 Turn on channel 3 for 1 sec and off. Expansion connector
3otkl Turn off channel 3 Expansion connector

4vkl Switch on 4 channel Expansion connector
4vkl1 Turn on channel 4 for 1 sec and off. Expansion connector
4otkl Turn off channel 4 Expansion connector

otkl Turn off all channels Disables all 4 channels

secon Allow notifications when
sensor triggering The "!" Icon will disappear.

secoff Disable alerts when triggered
sensors The "!" Icon will appear.

call
The controller will call the number

the phone previously saved in the memory
devices

savenumber
The controller stores the number in 

memory
phone from which this SMS was received

Stored in memory
only 1 number

info
The controller will send an SMS message 

about
device status

Checked with Beeline, 
MTC,

Megafon

batt Sends the state of the battery to SMS

reset Rebooting the controller with
disconnecting loads Depends on firmware
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6. EXPLANATIONS BY SMS COMMANDS

1vkl1, 2vkl1 - turn on the output for 1 second and turn it off, can be used to activate which or a 
third-party device, for example to open a gate, turn on a pump, light or generator.

secon - allows sending notifications when sensors are triggered. If a presence sensor (PIR sensor 
with a Fresnel lens) and a reed switch (end sensor) are connected to the controller, then when 
triggered, a call will be made to the owner. After arming in case of activation water sensor,the 
controller will send an SMS message with the text “Alarm,water sensor!”.Number messages sent 
after arming is limited to three SMS, if the water sensor worked for a long time or more than 3 ti-
mes, an exclamation will appear on the LCD screen on the right side. sign.  Notifications  when 
sensors  are triggered come cyclically, for example, if the  door is open wide open for a long ti-
me, then the notification will come once every 30 seconds,  to turn off the notifications you ne-
ed to send an SMS command “secoff” or hold down the button on the controller for 2 seconds 
and release. Holding the button for more than 5 seconds activates the arming  mode, and the 
icons of triggered sensors from the memory and screen will be cleared.

secoff - prohibits sending SMS messages when sensors are triggered.
reset - remote reboot of the controller.
batt - the module will send an SMS message indicating the percentage of the remaining batte-
ry charge, voltage, as well as information about whether the charger is currently connected to 
the controller or not.

All messages must be written as in the table, with a lowercase letter, if you write an uppercase 
letter or an extra space, the controller will not process the command. The manufacturer, upon 
request,  can program the controller so that commands from  foreign numbers are not proces-
sed. Future firmware updates for this controller will be free and posted  on  the  manufacturer's 
website, however,the functionality between versions can be very different. If yourthe controller 
version does not respond to any of the commands, this may mean that the firmware has chan-
ged since the last update of this manual, the firmware updates are posted intechnical section.

7. WORKING WITH THE CONTROLLER

When you receive any message,  an indication in the form of running "asterisks" appears  on  the  screen.
The phone number is programmed by the user by sending an SMS message “savenumber” (without quo-
tes), after receiving this message,the controller will call the phone number from where the message was 
sent.

  SENDING SMS                                     SAVE NUMBER

Picture. 4 Picture. 5
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When the “savenumber” message is received,the controller saves in the device memory the phone number 
from which this message came, and a message will appear on the screen  stating  that the phone number is 
saved in the memory. You can write down the phone  number any number of times,  the saved phone num-
ber is not deleted from the memory even after the power is turned off.

Information about the state of the controller can be  obtained  by sending 
SMS the “info” message, the content of the response messages may differ
in different versions and firmware. With a positive balance on the account
the  controller  will  send  a  response SMS with the following approximate 
content (see Fig. 6).

Control of the controller channels (OUTPUT1, OUTPUT2 and 3,4 when con
necting the corresponding expansion module) can be performed from any 
phone number, when the channels are activated, its status changes on the 
screen, Fig. 7 shows the indication of relay activation.  Displaying  inscripti-
ons and displaying the rest of the information  on  the  LCD  indicator  may 
differ from those indicated.

Return information messages and calls are sent only to the phone number saved by the user.

The device can report when the temperature in the  room where  the controller is installed is exceeded.  If 
the mark of 60 degrees Celsius is exceeded, the controller will first send an SMS message with  the text “HI 
TEMP, 60 * С!”, then the call to the subscriber's phone will be made immediately.

If the prohibition of sending SMS messages is set when an alarm is triggered,but at the same time it was tri
ggered  any  of the sensors, then on the screen, opposite the channel where the sensor was  triggered, the 
symbol “*” will appear - an asterisk, meaning the triggered sensor. If after sensor triggering request the sta
te of the device with the "info" message, then an SMS will be sent at the 
end of the line with the name of the sensors  “+“  sign  will  be displayed, 
see fig. 8. If there was no actuation, “-” icon will be displayed.

It is not advisable to connect both sensors (PIR and mechanical), for example, to one door, it is recommend
ed It is possible to connect a mechanical sensor to the door,and turn the PIR sensor from the door so that it 
looks back or even, install in another room, behind a screen.  Otherwise, the controller may not  be  able  to
process both commands at the same time and there is a possibility of missing the event.

To view the system information, before connecting the USB cable, you 
must press button KN1. After connecting the power (USB cable) on the 
screen, system information will be displayed see fig. 9. After a few sec-
onds after displaying system information controller  will  automatically 
proceed to loading and initializing the module (depends on the firmw.).

Pic. 7

Pic. 6

Рис. 8

Pic. 9
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8. PURPOSE OF CONNECTORS OF THE MS8OO-T2 CONTROLLER

Picture. 10

.

Temperature sensor connector
can be as ADVANCED
and already soldered to the board.

GSM Antenna

Install button and
disarming

Second relay connector

First relay connector

2 Relay1 Relay

Expansion connector

LED
LCD DISPLAY

MECHANICAL SENSOR
REEDER OR BUTTON

+5 V
GND.PIR SENSOR 

WATER SENSOR

USB 5V Connector

Contacts for connecting the battery
and an external switch.

The button is designed to turn on or off the security mode, to turn on the security it is  necessary  to 
press the button and hold it for> 5 seconds, while the screen will display an inscription that after 30 
seconds the device will enter the armed mode. If the sensors were triggered earlier and the corres
ponding statuses appeared on the screen(in the form of asterisks opposite each sensor),then after 
arming these statuses will be cleared.

To  turn  off  the  security  mode,  you need to hold the button  for  about 2-3 seconds and release. 
Enable or you can disarm the system remotely by sending an SMS of the “secon” or “secoff” com-
mand, respectively, while via the SMS command “secon” arming occurs instantly, without waiting 
for 30 seconds.

Any board with a relay block for 2 channels with a voltage of 5 volts is connected to the  4PIN  ex-
pansion connector, an example of such a relay is below in Fig. 11. Connection to relay block "pin 
to pin",  such  modules almost  always  have 4 contacts,  power 
supply and  2  contacts  for  channel  control,  connect  one  to 
one, the contacts on the MS800-T2 controller board are signed.

The temperature sensor can be either soldered on the board or
carried out separately on the connector with wires,depends on 
the batch.

Water sensor or the first, upper connector in MS800-T2 version is 
used to connect a water sensor based on electrodes or metal 
plates, in fact, on the contacts of this connector ma, the resist-
ance is measured. If such a sensor  is  immersed  in  water,  the
controller will send SMS message.

Рис. 11
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The connector for the PIR sensor is designed to connect devices, signaling devices,when triggered, 
emitting from 3 to 5 volts at the output.When triggered by PIR and mechanical sensor to the owner
notifications come in the form of voice calls, if the water sensor is triggered, only an  SMS  message 
will be sent to the owner.

A reed switch, switch, button, etc. are connected to the connector with the indication “mechani-
cal sensor”, the connector is open.

MS800-T2 can  be powered by rechargeable battery, can be used by cell phone, 18650 standard 
and others.  Contacts for connecting the battery are located under the display,  polarity and  the 
connection points are signed, it is not recommended to operate the controller without  a  battery.
The controller has the function of automatic charging of the connected battery, there is a discha-
rge protection with automatic battery shutdown.

Before connecting the wires to the screw terminals in the MS800-T version, it is necessary to remove 
the display; to do this,  grasp  the screen with two fingers and pull it towards you.  The relay outputs 
can  be  used to directly  connect an electrical device powered by a 220 volt network. Work relay
they melt to close,  that  is,  when  the  message  “1vkl”  arrives,  the  controller  turns  on  the  relay, 
thereby closing the circuit, the maximum load current is 10 amperes.

9.  INSTRUCTIONS FOR USE

The MS800-T2 controller is installed in a dry place protected from moisture. 1.
When operating in places with unstable cellular communication, it is necessary to use industrial GSM an-2.

             tennas with a high gain.
Be careful when connecting an external antenna, do not short-circuit the central core of the braided cab-3.

             le, this may lead to failure of the GSM module.
It is recommended to choose a tariff plan without a monthly  fee with a large SMS package.  Check that 4.

             the services for which a monthly fee is charged (for example, "Beep", subscription to a weather forecast, 
             etc.) have been disabled.

MS-800T controller works with Beeline, MTS, Megafon operators. With other operators,  there  may  be5.
             problems in the delivery of SMS notifications.
6.        Attention! When switching voltage 220V, the module is under dangerous voltage, observe safety measu
            res. During operation and operation, the device must not get into chips, metal particles, moisture.
7.         Periodic maintenance is not provided. The device can be powered from any high-quality 5-volt mains po
           wer supply. When the controller is powered by cheap power supplies(which do not even have elementary 
            protection against network noise), the controller may reboot.
8.        The MS800-T2 controller has a battery charge controller installed by default, it is not supplied  in  the  kit. 
            It is not recommended to operate the MS800-T2 controller without a battery as there may  be  malfuncti
           ons.If you are not going to install the battery,you need to dismantle the charging controller together with 
            the board and solder the MiniUSB connector to a free contact pad located under the charge controller.
9.         The controller is resistant to ambient temperature and humidity. MS800-T corresponds to version U, pla
           cement category 4 in accordance with GOST 15150-69.
10       In terms of resistance to mechanical stress, the controller corresponds  to  vibration resistance  execution 
            N1 according to GOST R 52931-2008.
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10. PROGRAMMING THE CONTROLLER
The software, in other words, the firmware of the module, if desired, can be changed, for the firmware of the 
module you need a USBASP programmer or similar for AVR ATMEL. A photo of the assembled programmer 
is shown in Fig. 12. The cost of such a programmer is about $ 2 on Aliexpress.com.To work with the program-
mer, you need to  download  the  drivers  as  well as the program for programming itself, all drivers and prog-
rams                         are on our website, in the technical section. The programmer is connected to the 6-pin con-
nector                            on the controller board. On the connector of the adapter included in the box with the 
                                                            programmer, the contacts are signed.
                                                                        The external view of the programmer is shown in Pic. 12.

Pic. 12

Working with the USBASP_AVRDUDE program - a program for software
is shown in Fig. 13. Connect the programmer to the controller rum  is pos-
sible both before opening the software and after.
     

Picture. 13 Programming window

First you need to install the drivers f or  the 1.
             programmer, the program and the sewing. 
             Check that the programmer defined in de-
             vice manager on a PC (a device like libusb).

Connect  the  programmer  (6 pins)  to  the 2.
             controller, the  connector  on  the  board  is 
             signed as ISP.

Select the model of the installed micropro3.
             cessor (under the LCD screen).

Check communication with the controller, 4.
             press read, item 3 in Pic. 13

Specify the path to the firmware that you downloaded earlier, the file extension must be .HEX.5.

 Press program, programming takes place within ~ 20 sec. In case of  successful programming,  a  mes-6.
              sage will appear, you can disconnect the programmer and check  controller operation.

All programming operations are carried out only in the Programming tab, fuses are programmed  only 7.
              if a prescription for the downloaded firmware is indicated.Fuses only adjust the operating mode of the 
              microcontroller:   from  an  external  or  internal  generator, incorrect installation of fuses can block the 
              controller.

If the programmer does not see the module and displays a "controller not found" error, check  the  con-8.
             nection pinout. If the programming is in progress,  but  at  the end it displays a message with a "verifica-
             tion" error - connect an external 12 volt power supply to the module, if the power was connected, then 
             the reason is a poor connection between the adapter and the connector.

If you have any additional questions, please visit the technical forum of the manufacturer's website.9.
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13. MANUFACTURER'S WARRANTY

12. DISPOSAL

This product complies with the European WEEE Waste Electrical and Electronic Equipment Directi-1.
            ves,  including  the  Restriction  of  Hazardous  Materials  in   Electrical   and   Electronic   Equipment  
            (RoHS).

When starting  to  dismantle, the mains switch of the system is brought to an inoperative  position, 2.
            the wires  of  the  220V network suitable for the terminals must be disconnected, isolated and bro-
            ught out  of the shielded cabinet,the uninterruptible power supplies are turned off, all power cords  
            are disconnected  to  ensure a complete power outage. Dismantling  should  be done after making 
            sure that there is no electrical voltage.

After disassembly, the components are recycled or disposed of in accordance with WEEE regulati-3.
            ons.

The warranty period of operation is 12 months. from the moment the system was put into operation.1.
The guaranteed shelf life is 12 months. from the date of manufacture.2.
Warranty repairs are made only during the warranty period (28 days).3.
The warranty does not apply in the following cases:4.

            - if a  system malfunction has arisen due to a mechanical or other  effect  that  can entail a change in 
            the design, principle of operation, electrical connection diagram, integrity, safety and completeness 
            of the component parts in particular and the entire device as a whole;
             - if the module has traces of outside interference or there was an attempt to repair itself;
             - if damages and malfunctions were caused by natural disasters, fire;

Component parts are covered by the guarantees of their manufacturer.5.
Post-warranty service and repair is carried out under a separately concluded contract.6.
Quality claims will not be accepted if:7.

                          - there is mechanical damage;
                          - the inoperability of the device is caused by an independent change in the circuit (soldering or 
                             replacing components, etc.);
            

Transportation  and  storage of the product is carried out in transport packaging  in accordance 1.
            with GOST 23170 for storage conditions L of UHL4 group.

Transportation is carried out by all types of transport, in covered vehicles in accordance with the 2.
            transport rules applicable to this type of transport.

The system, prior to putting it into operation, must be stored in the manufacturer's packaging in 3.
            rooms corresponding to storage conditions 1 in accordance with GOST 15150.

Without packaging, the system can be stored at an ambient temperature of 5 to 40°C and a rela-4.
            tive humidity of 30 to 80%.

The storage rooms should be free of dust, acid and alkali vapors,  corrosive gases and other har-5.
            mful impurities that cause corrosion.

Only one-layer stacking of packaged products is allowed.6.
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14. POSSIBLE FAULTS AND WAYS OF THEIR ELIMINATION

             - the polarity of the battery or power supply was not observed;
             - the operating or charging supply voltage was overestimated;
             - the recommendations for using the opto-input were not followed;
             - there was a short circuit of the antenna output of the GSM module.
             - soldering was performed using active flux and / or there is overheating during soldering (delami-
                nation of tracks, deformation of parts).

Table 2.

15. CHANGE REGISTRATION SHEET

GSM alarm•
GSM burglar alarm•
GSM Controller•
GSM remote control system•
GSM alarm system for garage•
Remote control of network loads via GSM channel•

#ms800-t2 
#SIM800 
#SIM900 
#GSMalarm 
#AlarmSystemGSM 
#Atmega328sim800

Malfunction Possible reason

SMS does not come
messages from the 

controller

The phone number is not stored on the SIM card,•
There are not enough funds in the account,•
No network.•

Controller not responding
to SMS commands

Check if the SIM controller has registered•
card, whether the name of the operator came out on the display,

Interval before sending next SMS•
commands for at least 10 seconds, please wait.

Controller loses network

Change the position of the installation site of the •
controller,
Install an external antenna with a large gain, antenna •
connector available on the GSM module SIM800. External 
antenna in delivery set is not included.

Hangs on "Check AT" when
loading

Connect the battery,•
The battery sat down,•
Try to run without a SIM card,•
Change the firmware if all else fails.•

Freezes when working
Perhaps the device is flashed with software without the 

"Watchdog" function, change the firmware using the AVR 
programmer.
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