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Introduction

The M844 is a low co¥Veb-to-wireless remote monitor and control system. Its internal wireless

modem provides tweway communications to the automated M2M operations center and the

M2M Web site (www.m2mcomm.com)CDMA or GPRS cellular communications provide very wide
spread coverage throughout North America with no requirement for a local cellular account. An Iridium
satellite communications basedadel is also available. Iridium satellite communications can be used
anywhere in the world regardless of cellular coverage.

This User's Mnual covers the model M844, which is one member of a family of several relatecks.
For more information on ourtber devices, visit theM2M Web site

Cellular communications process

Data is transmitted wirelessly
through the cellular netwark
through a cellular control channel

Data is viewed on the M2M Web site
or sent to other locations or devices

The device collects and then
sends data using the internal
cellular radio ¥]

M2 .
communications

The M2M Network Operations Center
and intelligent Web site receives
the communication

The inputs and outputs of the M844 are suitable for a wide range of direct connect monitoring and
control applications. The standard M844 monitors up to eight digital dry contact inputs and four analog
inputs, which can be set to monitor eitherl®V or 620ma. The M844 also has four remote control
relays.

Flexibility was the key behind the features designed forNtszl4,
the flexibility to operate as a remotely controlled or tirnseheduled device for any variety of
applications.

1 Set fexible remote contol on/off schedulegrom the Web site.
1 One command opens normally closed relay outputsafprogrammable amount of time.

The M844 maximizes the potential of the communication network by internally testing the data from
monitored devices and only sendidgta when a reportable event occurs. Reports generate when:

1 A monitored input changes.
1 Auser requests aeport from theWebsite.

2M
communications
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Introduction

Operation is simple
1. Connect the M44to the device(syou want tomonitor and
turn it on. Set up the valudbe devicewill record and send

2. The M844 will automaticallgstablish tweway communication » MEM[ _
over the cellulanetwork to the M2MWebssite. : communications

3. Log nto your privatescreenon the securdi2M Web siteto:
1 View the last reprted staus of your equipment including
switch positions, equipment on/off stas, tank levels,
number of pumpstarts,andrun time.

1 Request an updated report from thaevice
1 Configure selected events to trigger an imnstd user
notification byphone ore-mail.
How it Works

The M844 uses either the available cellular network or the Iridium satellite network, depending on
coverage availability at the installation location.

Usingthe Cellular Network

When thedeviceuses the cellular network to make a call from anywhere in North America where
there is cellular coverage, it connects to the local carrier and passes data through the carrier to the
M2M Network Operations Cent¢NOC). Theevicesends thedatausingan encrypted Virtual

Private Network (VPN)n addition, the M2M NOC can senainfiguration information to the
deviceandrequest information from thelevice

Using Satellite Communications

The Iridium satellite network is available everywhere in the world. All commendsfrom the
devicesendin one message. Thastaller must mount thesatellite antenna outdoors with a clear
view of the sky.

Satellite communications process

Satellite Radio :
MEMT , |
communications
Network Operations Center

M2M Web site
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Features

The M844 is equipped with the following features:
1 8 direct connect digital inputs
1 4 analog inputs
1 4 remote control outputs

Eight Direct Connect Digital Inputs

The M844 is equipped with eight dyoard digital status inputslurge suppression circuitry per

ANSI C37.90-2002protects each inputo minimize the effect of external transient voltages.

You can individually enable or disable each input and configure the inputs to either report or not
report all state changes.

The standardlevicemonitorsdry contact inputs. A 120olt direct current ¥DQ wetting voltage
connectsto the common terminal points. No external voltage is required.

The M844 reporthe state of all inputs when any input changes state in either direction
(openclosed or closedpen)for longer than the setriggers. Theon-site installer sets thérigger
time of each inpuusinga local programming utilityTrigger times can vafyom 1-240 seconds
Additionally, the M844 ignores any change to an input that does not last fapheified time
Thedefault trigger time is 5 seconds.

Four Digital Inputs with  Two Counter/Timer Options

Digital Inputs 34 are configurablexs counteg/timers. Counter inputs count all state changes that
are stable for at least 1@illisecondsifS. The timer function tests the input once per second
and increments the ruitime timer if the input is closedlhere ae two counter reporting options.

i Total Count: Reports the total count plus the closed time of the input. This is useful for
time-scheduledeports such as,The pump turned on 8 times today and ran for 4 hours
and 12 minutes. The count will accumulate until it is cleared or rolls over at 99,999.
You can clearrgy or all counter/timers by sending a command from Web site.

1 Per Minute: Delta or "Flow Meter" mode reports the number of counts per minute.
The value updates every minute. In this mode, the timer reports as zero (0).

When using counter/timer datalogging, the count is stored as it oc®efieving the data will
show a total count over the chosen interval of time.

Four Analog Inputs
Four analog inputs monitor-00 VDC or 20 milliamp (mA), jumper selectablénput signals
Other valuesare availableas factory options.

Two programmable set points and one triggiene arelocally programrmablefor each input.

When the monitored signal crosses a set point for the specified trigger timer, a range change report
serds. The AD converter has 10it resolution, so the analog report sends the measured signal(s) as
a numter from 0-1023.

At the M2MWebserver, offsets, scalars and lookup tables are available to convert the raw numbers
into meaningful values such as temperature, tank level, pressure, etc. These flexible conversion
options allow the system to monitor and ageately interpret many types of sensors. The analog
report also inaldes the present rangdofw, medium, high) of the monitored signal.

urge suppression circuitry per ANSI C37.90atects the aalog inputs

M844 User's ManuaRev.31.102610| 6
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Remote Control Outputs

The bur mechanicatelayscanhandle the followingwitching loads:
1 Upto 8 Amps each at up to 25@lts alternating current\(AQ, or
1 8Ampsatupto30VDC

Each relay connesto both Normally Open (N.O.) and Normally Closed (N.C.) contact points on a
terminal strip.

Remote control commands from th&ebserver can
1 et each output to a steady state ON or OFF
1 Initiate a emporary ON or OFF condition.

External Voltage Supply
As a convenient power source for low powered sensors, the M844 provides a fused, jumper
selectible 5VDC or 12/DC outputM2M recommends limiting the current draw to 50 mA

Reports

The M844 is a wireless remote monitoring device that communicates over the cellutgtionally,
satellite communication networks. Some of the features and repamsconfigurable and can be
enabled or disabled by M2M and/or the user.

Auser carrequesta reportat any time from théNebsite.

When powered on, thelevicewill report Power On

When powered off for more than one minute, tlievicereports Power Off
Reports sed when an input changes state

=a =4 —a -9

The M844status report contains the following information:

Call Reason

Number of Transmission Attempts

Model Number

On/off state of the 8 digital inputs

On/off state of the 4 controlled outputs

Radio Sigal Strength

Expandednput/output (I/O) information

AC Power on/off (when the battery is included)
Daily Call Limit Exceeded? (yes/no)

= =4 -8 8 4 _a_9a_9a_2

Time -Scheduled Reports

Users an time-schedulereportsat a predefined frequency. Call frequencas schedulablérom
once every hour to once every 240 hours (10 days). The factory deédtitg for timescheduled
reportsis Disabled

Note: If you enable theime-scheduled reporbption, the first report(s)will begin at the specified
time afteryou turnthe device on. For exampleif reports are set foevery hour, the first report will
send one hour afteyou turnthe deviceon.

To schedule daily calls at a specific time, leave this saltgabled and initiate the time
scheduled reports from thg/ebsite at aspecific time.

Note: M2M recommends scheduling da#yatus calls in the offeak hourshetween10:00 pm to 300
amMST

M844 User's ManuaRev.31.102610| 7
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Reports on Request

In addition to automatic reports based on events or alarms and-S8cteeduled reports, you can
request an individal report from theWebsite at any time. See tH&E€ommand$% section of this
manual fordetails.

LocalMaintenance Mode
To place thalevicein a local maintenance mode, stite Daily Call Limit to 228.

When Local Maintenance Mode is ON, all evieased reportsare disabled. This prevestinwanted
transmissions whilénstalling or servicinthe device

RemoteMaintenance Mode

Users can place th#evicein a remote maintenance mode with a command from Website.
When Remote Maintenance Mode is ON, all evieased reportsare disabled Like a teenager,
the M844 ignores allemote commandsexcept for the command to disable the remote
maintenance mode and return to normal operation.

User Notifications
An alvanced feature of the M2M Communication&eb site ighe ability for youto send out an
automatic telephone oe-mailmessage in case ah alarm or other important event.

The M2MWeb siteprovides ahree-stepprocesgo lead you through creating User Notifications.
1. Enter contact names, phemumbers, an@-mail addresses.
2. Create contactlists. Different events may trigger phone calie-mails to different people.
3. Enable eventthat your contacts need to know abaut

Atfter logging in to théNeb site, cliclbevice Setugrom the Welcomeor Current Statupages.
For nore information about setting up user notifications, see tieVice Setupsection of this
manual.

Optional- Data Logging

The M844can collect data through its inputs from a variety of sensors. You can decide to when the
device sends that data to the M2M NOC through regularly scheduled reports. The NOC averages and
stores your data. Using the M2M Web site, you can create custmarts that display the values

recorded from the inputs as ea$g-understand graphs that show the most recent data or historical
trendst you decide.

Using the data logging option allows you to adjust your operations to meet your unique needs.
For instance, if you are concerned about soil moisture levels and-@rannderwatering, you can
place several soil moisture sensors and monitor the soil saturation levels. You can then decide to
water more or water less depending upon what you decide is thd shtaration point.

M844 User's ManuaRev.31.102610| 8
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Getting Started

Setting up your M2M monitoringeviceis a threestep process.

1. Attach the M844 to the contact closures, sensors, and equipment you want to monitor or
control.

2. Configure thedevicefor your specific reporting requirements.

3. Set up the device informatn on the M2M Web site, www.m2mcomm.com

Tech Support

For assistance, questions, or suggestimontact usat 208947-9503. Office hours are ®0 am-
5:00 pmMST MondaythroughFriday.

For prompt answers bg-mail, submit carefully described prégms tosupport@m2mcomm.com

2M
communications
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Step Onelnstallthe M844

TheM844installation processonsists of the followinthree steps:

1. Select an installation location

2. Apply power anddst the receiver strength

3. Connect thadevie inputs and outputs

Select an Installation dcation
The types of contacts or sensors that you want to monitor or contiarigely deteminethe installation
location.

Operating Environment

Recommended operatingemperaturerange -22 to 140 degrees F30 to 60degreesC)

Recommended relative humidity range 5-85% noncondensing

Varieties of preapproved antennas aravailable to match the environment and signal conditions.
The standard cellular antenna mowiiside the door ands fine for most locations. If desired, a remote
antenna with higher gaiis available and attachde the connector.

Note: The antennamust be located outside of any metal box or cabinet.

Connect theDevice
The following section edains information about wiring the different connections necessary for the
M844 to operate. Aviring diagramis includedat the end of this section.

Step OneApplyPower to the M844

The power supply is 120 VAC. Connect the neutral lead to
the NEUT point and the hot lead to the 120 VAC point.
When connected, thgreen LED labeled PWR willminate

(light).

M2M recommend connectingthe ground lead to the third
point, butit is not required for operation.

Power connected and green LED lit

Step TwoTestthe ReceiverSrength

For cellular radios, the signal strength iesdepending on
location ands measugble. Afterselectingan ingallation
location and connecting poweit,is a good idea to test the
device's ability to transmit and receive befoo®ntinuingthe
actual installation.

After maximizing the signal strengitpntinuewith the installation If the M844 is not working
correctly after installation, see thevi844 Troubleshootingsection of this manual for
troubleshooting help.

Test with a Computer
Test the Radio Signal Strength Indication (R8&h)a computer in either of the following ways:

1 If thedeviceis able to transmit, the 8SI repogto the M2M Website in the PoweiOn call.
The terminal program displaysTaansmission Successfugssage.

EMT )
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Step Oneinstallthe M844

91 If a computer is connected and tlikevice's dcalprogrammning menuis open, select theCheck
Cell Serviception from the menu to displathe RSSFor more information on this option,
refer to Step Twol ocal Programming / Input & Output Test

For Iridium satellite radios, the signal strength repa@sa value fromD-5. Fiveisthe best
availablesignal To obtain the best signdle sure the antenna has a clear view of the entire
horizon, free from any obstructions that could interfere with satellite communications.

Test without a Computer
Follow the steps belowottest the signal strength locally withowt computer.

1. Wait until all LEDs have stopped blinking.

2. Press and release the small black test switch near the edge of thef radio

Reset switch at top-left inside corner

* Pressing theest switchfor more than two secorsiwillinitiate a test report to the &b site.
This will also clear the daily call coumhis is useful if you do not have a computer available.

3. TheM844 then reads the Radio Signal Strength Indication (RSSI) from the radio.
The signal strengttisplays using the red and the green LEDs labele8IRS

Red and green RSSI LEDs illuminated

Use the following table to determingignal strength

LED Appearance \Meaning

Solid Red Inadequate signal strength
Red Binking Acceptable signal strength
GreenBlinking Good signal strength

Solid Green Excellent signal strength

These range descriptions aadnelpfulmeans tounderstanding the range of signal strength.
Obviouslyexcellent signal strength is better th@oeod signaktrengthand it is worthwhile tary

to orient the antenna to receive the strongest signal. However, the M844 should be reliable with
anyacceptablestrengthor better signalred LED blinking)

If the signaktrength from the radidsinadequate(solid red LEDyou mustre-orient the aatenna
or chang the mounting location.

Note: Adirectional or high gainrgennamightimprove inadequate signal strength
High gain Yagi and omdirectional antennas are available from M2M Communications.
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Step Oneinstallthe M844

Step ThreeConnectDigital Inputs 1-8
Digital inputs 18 monitor and report the open/closed status of dry contacts or open collector
devices.

& DO NOT connect external voltages to digital inputs.

The terminal points provide a 12 VDC loop voltage. The eight digita terminal points detect
the absence or presence of the 12V signal. The contact closure input is optically isolated to protect
against voltage spikes up to 4000 VDC.

Connect one lead of the direct contact to an unused input terminal and another lead from the
monitored device taa common terminalWhen the inputs are connected and closed, with power to
the M844, the red LED next to the connected input iilminate.

Step Four: Connect th&nalog Inputs
Each of the analog inputabeledAN1, AN2, AN3 andAN4have

a"+" terminal point. TheéGNDpoint connecsdirectly to the
grounded side of the analog sensor. If any other device, such as a
meter, connecs between the sensor and tlievice the M844s
sensor readings will beaccurate

The M844provides éher +5VDC or +12VDC (50mA maximum).
This shared output labelegv OUTis included to provide power for
sensors. Choesone of the two voltage levels byoving a jumper
between a threepinned jumperon the board, labeled to show the
chosen voltage. This allowsu to use lowcost, passive devices to
measure analog sensquch as level sensors and pump current
Sensors.

AN1, AN2, and AN3 input LEDs

A series oflipswitchesselects whether the analog inputs monitor
0-10V or B20mA.You can configurelldour inputs independently of each other.

Step Five: Connect t@utputs Output connections
Each output relay has a singlemmon(C)terminal point, plus a
Normally Close@NC)point and a Normally OpefiNO)point.

a b 2 NJ$ khé @ondition or state when there is no power applied t
the device For example, a Normally Open relay will be queroff,
when there is no power applied. Thaevicewill alsostart up in the
Normal condition and will stay in that pition until tod to change.

O

The output relays can switch up to 8 Amps each at up to 250 VAC|
To switch larger loadsisean external relay with the oboard relay
controlling the external one.

Connect the load to be switchdd the terminal points so that the
on-board relay can interrupt the circuit and switch it on and off.
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