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Purpose
Is your air-conditioning working to it’s fullest 
capacity? The HVAC system in your building 
can greatly enhance or hinder the comfort of 
inhabitants in your building.

Heating, Ventilating and Air-Conditioning (HVAC) 
systems are an important part of any building 
and are used in a wide range of building types 
such as residential, commercial building, (e.g., 
hotels, hospitals, schools, universities, office 
buildings, etc.) and industrial buildings (factories, 
warehouses, manufacturing plants, etc.)

If an air-handling unit at one of your facilities 
stops working, how soon will you know about it? 
In many buildings occupant complaints are the 
first indication that it’s too hot, forcing FMs to 
backtrack to the faulty equipment

Typical uses include: 

• Rooftop HVAC Efficiency & Scheduling
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M
eet the Tools

The HOBO U12-008 is a multi-functional 

weatherproof data-logging device 

that employs multiple energy and 

environmental sensors that range from 

amps to temperature.

Split-core AC current sensor that is 

responsive over ranges of 5 to 100 amps 

AC. Great to use with HOBO U12, UX 120, 

and ZW data loggers with external input 

channels.

A split-core AC current sensor that is respon-

sive over the range of 5 to 200 amps AC. Great 

to use with HOBO U12, UX 120 and ZW data 

loggers with external input channels.

A HOBO 4-Channel analog data logger that 

can record up to 1.9 million measurements 

or events. The four external channels accept 

a variety of sensors, including temperature 

and split-core AC current sensors - as well as 

4-20 mA and voltage input cables (included 

separately). The logger can be set up to 

record data at different interval during certain 

conditions, and can calculate minimum, 

maximum, average and standard deviations 

statistics. The built-in LCD screen makes it 

easy to check current readings and to monitor 

logging status, battery use, and memory 

consumption in between readouts.

03.

02.

01.

04.
HOBO U12-008

HOBO CTV-C AC

HOBO CTV-D AC

HOBO MX 4-Channel 
Analog Data Logger

The TMC20-HD measures temperature in air, 

water and soil with a 20 ft long sensor. This 

product is designed to be used with the 

HOBO USeries, UX120-006M external-chan-

nel data loggers or ZW series. The sensor re-

cords temperatures between -40o and 50oC 

(-40o to 122oF) in water and soil, and be-

tween (-40o and 100oC (-40o to 212oF) in air.  

Please note: accuracy and resolution depend 

on data logger used.

05.
TMC20-HD 
Temperature Sensor

The HOBO State/Pulse/Event/Runtime Data 

Logger records state changes, electronic pulses 

and mechanical or electrical contact closures 

from external sensing devices. This logger is 

ideal for monitoring energy consumption, 

mechanical equipment operation, and water 

and gas-flow. The HOBO UX90-001 is available 

in a standard 128 KB memory model (UX90-

001) capable of 84,650 measurements and 

an expanded 512KB memory version (UX90-

001M capable of over 346,795 measurements.

06.
HOBO State/Pulse/
Event/Runtime Data 
Logger
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Using The Kit
Typical Uses
Typical uses include Rooftop Equipment Scheduling, and Rooftop 
HVAC Efficiency Analysis.

It is important to first download the companion software or mobile 
app, (either HOBOware or HOBOconnect). The software selection 
varies between loggers. Then connect the selected logger, and 
connect/configure any selected sensors. 

Which Tools First and Why

The Rooftop HVAC Monitoring Toolkit can be used variously 
throughout any season. The kit is great to use if you see a discrepancy 
in your energy bills or for troubleshooting the whole HVAC system. 
This kit can help determine scheduling for the system, based on 
occupancy load. It is best to test the heating system during the 
season that the heating load would be most important, (during 
winter months) - and similarly with testing the AC system - during 
the season that the cooling load would be most important.

Best time for Data Recording?

Mount the sensors where they are unobtrusive and cannot be 
disturbed easily. If the sensors or loggers are mounted in a place 
that is accessible to the public, label them. Mount the loggers 
and configure the sensors as directed for most accurate results. 
Understanding your measurement accuracy requirements is 
essential.

Tips and Tricks



Outdoor Air 
Temperature

Return Supply 
Temperature

Indoor Supply 
Temperature

On/Off Cycle 
Use

KWh Cycle Use

Potential Monitoring Locations

Remove panel with 1/4” or 5/16” 
HEX screwdriver
Replace panel when finished
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Deployment Preparation

Generally, the RTUs are located on the 
roof of your building. After taking off the 
panel to access the parts that you wish to 
monitor, install the sensor on the interior 
of the RTU- and mount the logger where 
needed. The HOBO U12-008 logger is 
weatherproof, so it could be mounted on 
the exterior, in an area with mild exposure 
to moisture. However the HOBO UX90-
001M, and the HOBO MX1105 Loggers 
are indoor use only, so will need to be 
mounted in an area not exposed to the 
elements.

The logger deployment could last as 
long as you need it to. logging the on/
off cycle of an HVAC system may require 
a 24 hr period of logging, Logging kWhs  
may require less, such as a few hours. 
Depending on the time of year, and 
needs of the monitoring; deployments 
could last longer than a day. To track the 
change of season, and the cycling of AC 
to heating cycles, deployment periods 
could last up to a week or two.

Indoor vs Outdoor How Long Should I Log Data For?

The way in which the loggers and sensors are 
installed are important to the accuracy of the 
monitoring deployment, as well as the condition 
of the equipment, and overall safety of the 
deployment. 

CTC sensors (100A, and 200A) correspond to 
the amperage of the cable/wire that you are 
testing. DO NOT EXCEED the top amperage of 
the specified CTC sensor. The amperage of the 
equipment you are testing should be found on 
the label of the equipment, or the amperage 
can be determined by dividing the watts by the 
voltage. P=i/v.

Installation of the sensors depends 
on what type of sensor you are using 
(i.e. temperature sensor, CO2 sensor, 
CTC sensor, etc.). The sensors should 
be installed based on the instructions 
outlined under each sensor in this 
packet, paying attention to manufacture 
specs. 

The loggers can be placed using the 
magnetic backings (on the UX90-001M), 
using zip-ties or command strips(on the 
UXMX1105), or using mounting screws 
or a U-bolt (on the U12-008). Refer to 
the sections on each logger for specifics 
for mounting the hardware.

Methods of Installing Logger/Sensors Determining Installation Locations
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Rooftop 
Units
• The rooftop units, (or RTUs) of your building are self 

contained units that provide heat and air conditioning for 
certain types of spaces. 

• Locate the desired elements you wish to test, i.e. the air 
return, air supply damper power supply, the fan motor, 
refrigerant/heat supply.

• It may be desirable to add the CO2  or RH (Relative 
Humidity) monitors to this Rooftop HVAC kit to test CO2  
or humidity levels at the air intake and/or air re-circulation 
damper at the return.

Defined HVAC 
Zones

RTUs

Cooling
Mode

Heating 
Mode

Outdoor Air 
Control

Air Filter &
Heat/Cool Coils

Fan Motor

Compressor

Location of Potential Sensor Testing Wires

Location of Potential CO2  or humidity monitoring (added to kit)

Return 
Damper
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Accessing 
the RTU
• It will be necessary to access the rooftop of your building 

to assess how many RTUs and how to access them.

• RTUs can come in a variety of shapes and sizes. Depending 
on the system you have integrated in the building, the 
heating/cooling elements may vary from all electrical, to 
gas heat input.

• To access the interior of the RTUs, make sure the system is 
temporarily off - and use a 5-16” or 1/4” hex screwdriver to 
unscrew the panels an pop open up the unit.

• Locate the desired elements you wish to test, i.e. the air 
return, air supply dampers, power supply, the fan motor, 
refrigerant/heat supply, compressor.

• It may be desirable to add the CO2  or RH (Relative 
Humidity) monitors to this Rooftop HVAC kit to test CO2  
or humidity levels at the air intake and/or air re-circulation 
damper at the return.

Fan Motor

Compressor

Gas Heat Input

5/16” or 1/4” 

Hex Driver

Sensor  with cords 

attached
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WHAT IS A DATA READOUT?
Retrieved data recorded by a logger. Reading out the logger copies data from the logger to your 
computer, allowing you to save the data and plot it.

WHAT ARE THE DIFFERENCES BETWEEN SENSORS AND LOGGERS?
The HVAC Monitoring system is composed of loggers, and sensors. The loggers record data over 
a period of time - logging information that is sensed by either external, or internal sensors. Some 
loggers, such as the HOBO UX90-001M logger contains an internal reed switch, and can connect 
to external connected sensors.

HOW MANY LOGGERS OR SENSORS SHOULD I USE?
Depending on what you are trying to test, you may need more than one sensor, and more than 
one logger. This is determined by how many RTUs you are testing, simultaneously or separately, 
and what aspects of the HVAC system you wish to monitor. (Temperature, amperage, CO2, etc)

WHERE SHOULD I PLACE THE SENSORS? (INDOORS VS. OUTDOORS)
The sensors should be placed at the designated location inside or directly around the Rooftop 
Unit. Depending on what kind of sensor you are using, what it’s amperage limit is, and what part 
of the RTU system you are specifically testing, i.e. fan motor, CO2 intake, refrigerant motor, etc.)

THE SENSORS ARE NOT ACCURATE DURING THE LOG, WHAT SHOULD 
I DO?
Make sure on the software/app interface that the settings for the selected channel that the 
sensor is connected to are enabled, that the correct settings are selected for the type of sensor 
connected, and its capacity and limitations.

FAQs
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A

Hobo U12-008
4 Channel
Outdoor/Industrial 
Data Logger

Weatherproof

A. Desiccant Cartridges

B. Socket Head Screws

C. Dome Fitting & Plugs

D. O-Ring

E. USB Port Dome Plug

F. Red LED

G. 3Volt CR-2032 Lithium Battery

Key

1. The purpose of this logger is to 

provide data logging in a weather-

proof encasement. The first step 

is to connect the logger to a 

computer. This data logger runs 

using HOBOware software - free 

and found online.

2. Remove the logger’s front face 

cover using an Allen wrench, and 

the underlying O-ring. Remove the 

dome nut to the desired channel 

you wish to connect a sensor to 

and feed sensor cable through 

dome nut.

3. Feed sensor cable through the 

selected dome fitting and plug it 

into the corresponding port on 

the internal circuit board.

4. Reattach dome fitting, lubricate 

O-Ring and reinsert. Replace cover 

and tighten the cover screws to 

ensure watertight seal.Ba
si

c 
Op

er
at

io
n

± 2mV ± 2.5% 
absolute Software0-10 VDC

D

B

E

F

Dome 
Nut
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Operation
The HOBO U12 4-External Channel Data Logger has a 12-bit resolution and can record up to 43,000 

measurements or events. The four external channels accept a wide range of Onset and third-party 

sensors/transducers with a 0-2.5 VDC output, including external temperature, AC current, pressure, air 

velocity, and kW sensors. Specifications for Onset sensors, and required Onset software, HOBOware - for 

this logger can be found at www.onsetcomp.com/hoboware-free-download. 

1. Remove dome plug at side of logger by using a screwdriver, small 
coin or similar object to unscrew plug and expose USB port.

2. Plug the larger end of the USB interface cable into a USB port on the 
computer, and the smaller end of the USB interface cable into the 
logger as shown in the diagram.

3. Launch the HOBOware software on the computer.
4. Connect the external sensors into the logger before launching, and 

select the correct sensors when configuring the launch.

A. Configuring Sensors

1. Using an Allen wrench, unscrew the four socket head screws that 
attach the front cover to the logger case, and remove the underlying 
O-ring.

2. Remove the dome nut and plug from desired input channel, and insert 
the sensor cable through the dome nut - making sure not to throw 
away or lose the plug, as these are to ensure the weatherproof seal 
for any channels that are not connected to sensors. 

3. Connect the plug into the corresponding port.
4. Replace dome plug to any attached channels tightly to ensure 

weatherproof seal. 
5. Lubricate O-ring  using a silicone base lubricant, and replace on face 

of logger.
6. Place cover on case - making sure the clear area on the label is 

positioned over the desiccant cavity.
7. Starting at any corner, tighten a socket head screw, then tighten the 

screw in the opposite corner. Then tighten the two remaining screws 
and inspect O-ring- making sure proper sealing all around, and that 
all four screws are in place.

B.  Connecting Sensors to Logger

1. On the main HOBOware page, from the toolbar - select “Launch 
Logger” as shown under 1 to the right.

2. On the Launch Logger page, verify that the correct logger is showing 
at the top.

3. Under Sensors, select the corresponding sensors you are connecting 
to each correct channel. You can choose to label each channel as such, 
as shown under 2 to the right.

4. Under deployment, set the interval for whatever interval you need to 
perform your analysis, and set the start logging date and time. 

5. You can set the logger to begin immediately, at a specified date/time, 
or on command using the button on the device. It is recommended 
to choose an option that corresponds to the environment that the 
logger is placed in - i.e. for an exterior mounted device, choose a 
deployment date/time that doesn’t require the button being pushed. 

6. Select “Start/Delayed Start/Button Start.”  

C. Launching Logger

1. Use four mounting screws and washers to mount the logger to a 
wooden post. UV-stable tie wraps also work well. U-bolt clamps are 
preferred for mounting to a 1” pipe.

2. The logger can record two types of data: samples and events. Samples 
are the sensor measurement recorded at each logging interval (e.g., 
the temperature every minute). Events are recorded asynchronously 
during deployment and include when the logger is connect to the 
host, when the battery is low, the end of a data file once the logger is 
stopped, and button pushes (if applicable).

3. The Red LED light on the front of the logger confirms operation. 
Refer to the table on the next page to interpret the operation that the 
logger is performing.

D. Mounting and Operation

1. To change the 3-Volt CR-2032 lithium battery, begin by disconnecting 
the logger from the computer.

2. Remove the logger’s cover using the steps outlined in Section B.
3. Carefully insert a thin screwdriver blade between the edge of the 

battery and the battery contact that is farther from the red LED. Gently 
pry up the edge of the battery, popping it out of the holder.

4. Slide the new battery, positive side up, under the two small tabs of the 
contact that is closer to the red LED.Press down on the battery until it 
snaps into place. The loggers LED will blink several times.

5. When the battery is secure, close the logger’s case as described in 
Section B.

6. Onset recommends that you install a fresh battery before every 
deployment if temperatures are expected to reach below 0oC (32oF).

E. Battery and Maintenance

1.

2.

3.



22
23

Data Plotting
The logger and HOBOware together allow the user to view whichever data was logged depending on the sensor 

used, at whichever interval specified. Once you are ready to plot the first set of data, you can choose to have 

HOBOware “Readout” the data on the logger

Data Analysis
HOBOware displays a visual graph of the data logged on the main plot sheet, and 

a detailed listing of each data point logged in the upper left corner - underneath 

the toolbar. You can view specifics from the data set in the Details Pane to the left 

of the main graph .

You can open multiple plots side-by-side to quickly analyze between two different 

logging sessions.

1. After your logging session is over, select “Stop Device” to end the logging session. You can also check the 

current data being logged  intermittently during your session without stopping the device by selecting 

“Readout Device” from the toolbar.

2. Type a distinct name for your hobo data and save it. Then HOBOware will prompt you to setup the data plot. 

Use this window to setup the accompanying line-work displayed on your graphs. This can be adjusted per plot 

later as well using the toolbar. Then select “Plot.”

3. Next HOBOware will display your data plot on an individual page.

D
at

a 
Re
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Export Data
1. Select “Export Table Data” from the 

toolbar.

2. Verify desired data is selected to be 

included and select export.

3. Save to desired folder as .CSV file.

Apply a Plot Label

1. Select “Edit” from the top of the 

window.

2. Select “Add Graph Label...” from the 

dropdown menu.

3. Name your Label.

4. Attach to desired Data Series and 

select which quadrant you wish to 

display the label.

5. Select “Done”.

Viewing Specific Data 

1. After generating the plot, there 

should be details listed in the 

Details Pane.

2. Select the “Data Series” you wish to 

view specifics on.

3. Select “Series Statistics” to view 

the amount of samples taken, the 

Max, the min, the average, the 

standard deviation of the set, and 

the specifics of the beginning and 

end of the plot. 

Plots 
Sheet

Points Table

Details Pane

*For more assistance with HOBOware, select “Help” from the top of the window, and then 

“Get HOBOware Help” from the dropdown menu, or  push F1 to open the HOBOware 

software Help directory.
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2.5 mm plug

HOBO CTV-C AC
Split-core AC Current 

Transformer
Interior Use Only HOBO devices

I-Bar Tab

Specifications
• Accuracy with H8: ±5.0% of full scale (includes HOBO accuracy)

• Accuracy with U12: ±4.5% of full scale (includes HOBO accuracy)

• Response time (from 10% to 90% of amplitude):
• CTV-C approx. 100 milliseconds

• Input Current: AC current, sine wave, single phase 50 Hz or 60 Hz, load power factor 0.5 to 1.0 

lead or lag

• Output: 0-2.5 VDC

• Voltage rating: 600 VAC

• Temperature Rating:
• CTV-C: -15°C to +60°C (+5°F to+140°F)

• Construction: Molded plastic housing for indoor use per UL508
• Cable: 6 feet, compatible with H8 and U12 family external inputs

AC Current 50-60 HZ 0-2.5 VDC

CTV Wire Testing 
Window
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Using the CTV-C 
with Logger

Connecting the 
Sensor

Finish Set-up

Configure Sensor

Insert the 2.5 mm plug of the CTV into an external 

input (black 2.5 mm jack) of a HOBO H8 or U12 

family logger.

1

4

3
In the Launch screen, be sure to enable the 

appropriate channel and select the range within the 

Channels and Sensors selection window. Review any 

logger section in this kit to confirm correct use of 

the HOBOware software.

Select the correct AC current range in the software. 
The current range of the CTV is provided on the CTV 
label (0-100A for CTV-C). Failure to select the correct 
range will result in inaccurate data. Do not exceed 
the AC current rating of the CTV. When finished, 
select “Launch”.

Connecting the 
Logger
To start the logger, go to the Launch functions 

with HOBOware, BoxCar, or BoxCar Pro software. 

For more details on software, please refer to the 

software manual.

2
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Installation
The CTV-C unit is provided with a snap-
on mounting plate which can be removed 
from the CTV and mounted separately. 
Mount the plate under the wire you want 
to monitor and once the cable is installed 
into the CTV, snap the CTV/wire assembly 
onto the mounting plate.

Electrical tape, velcro strips, or zip-ties can 
be acquired with your kit from the IDL - 
depending on what you need to properly 
mount the sensor.

You can remove the CTV from the plate 
by opening the CTV and sliding it off the 
plate or gently rocking the CTV slightly 
and pulling up at the same time. The 
CTV should come out of the mounting 
plate. Be sure that the current you 
are measuring will NEVER exceed the 
maximum range of the CTV. This would 
corrupt the data on all channels of HOBO 
H8 family loggers. 

Snap-on Mounting Plate Removing Mounting Plate

Insert Testing 
WirePull up Clasp

Testing a Wire

• The CTV sensors measure the amperage (A) of a designated 
cable on a piece of your HVAC equipment.

• Amperage can be found on the label of the equipment you 
are testing - if it is not it can be determined by dividing the 
wattage (P) by the voltage (V). A=P/V

• Pay attention to the max amps the CTV sensor you are using 
can monitor. Exceeding the maximum limit on the sensor 
will cause inaccurate readings on the logger. Use a sensor 
that is close to the equipment amperage, but do not exceed 
nameplate amperage.

Key Metrics

75 AMP Cable
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• Accuracy with H8: ±5.0% of full scale (includes HOBO accuracy)

• Accuracy with U12: ±4.5% of full scale (includes HOBO accuracy)

• Response time (from 10% to 90% of amplitude):
• CTV-D approx. 450 milliseconds

• Input Current: AC current, sine wave, single phase 50 Hz or 60 Hz, load power factor 0.5 to 1.0 

lead or lag

• Output: 0-2.5 VDC

• Voltage rating: 600 VAC

• Temperature Rating:
• CTV-D: -15°C to +40°C (+5°F to+104°F)

• Construction: Molded plastic housing for indoor use per UL508
• Cable: 6 feet, compatible with H8 and U12 family external inputs

A

HOBO  CTV-D AC
CURRENT TRANSDUCER

CTV Wire Testing 
Window

Hinging I-Bar I-Bar Tab
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Interior Use Only HOBO devices

Specifications

AC Current 50-60 HZ 0-2.5 VDC

2.5 mm plug
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Using the CTV-D 
with Logger

Connecting the 
Sensor
Insert the 2.5 mm plug of the CTV into an external 

input (black 2.5 mm jack) of a HOBO H8 or U12 

family logger.

1

Connecting the 
Logger
To start the logger, go to the Launch functions 

with HOBOware, BoxCar, or BoxCar Pro software. 

For more details on software, please refer to the 

software manual.

2 Finish Set-up

Configure Sensor

4

3
In the Launch screen, be sure to enable the 

appropriate channel and select the range within the 

Channels and Sensors selection window. Review any 

logger section in this kit to confirm correct use of 

the HOBOware software.

Select the correct AC current range in the software. 
The current range of the CTV is provided on the 
CTV label (0-200A for CTV-D). Failure to select 
the correct range will result in inaccurate data. Do 
not exceed the AC current rating of the CTV. When 
finished, select “Launch”.



• The CTV sensors measure the amperage (A) of a designated 
cable on a piece of your HVAC equipment.

• Amperage can be found on the label of the equipment you 
are testing - if it is not it can be determined by dividing the 
wattage (P) by the voltage (V). A=P/V

• Pay attention to the max amps the CTV sensor you are using 
can monitor. Exceeding the maximum limit on the sensor will 
cause inaccurate readings on the logger. Use a sensor that 
is close to the equipment amperage, but does not exceed 
nameplate amperage.

Key Metrics

150 AMP Cable
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Installation
The CTV-C unit is provided with a snap-
on mounting plate which can be removed 
from the CTV and mounted separately. 
Mount the plate under the wire you want 
to monitor and, once the cable is installed 
into the CTV, snap the CTV/wire assembly 
onto the mounting plate.

Electrical tape, velcro strips, or zip-ties can 
be acquired with your kit from the IDL - 
depending on what you need to properly 
mount the sensor.

You can remove the CTV from the plate 
by opening the CTV and sliding it off 
the plate or gently rocking the CTV 
slightly and pulling up at the same 
time. The CTV should come out of 
the mounting plate. Be sure that the 
current you are measuring will NEVER 
exceed the maximum range of the 
CTV. This would corrupt the data on all 
channels of HOBO H8 family loggers. 

Snap-on Mounting Plate Removing Mounting Plate

Pull up Clasp

Insert Testing 
Wire

Testing a Wire

Press in the 
I-bar tabs.

Lift I-Bar

Insert wire to 
be tested in CTV 

window.

Close I-Bar 
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HOBO MX1105
4-Channel Analog Logger

A

A. LCD Screen

B. Mounting Loop

C. Plug

D. Self-Describing Sensor

Meter Key Display Key

1.  Sensor Alarm has been tripped

2. Indicating a problem with an ext sensor

3. Battery Indicator

4. “START” Logger Waiting To Be Started Or 

Restarted

5. “STOP” Logger Started with Push-Button Stop 

Enabled

6. “NEXT” To cycle through multiple sensors

7. “STATS” Statistics are being logged

8. “CLEAR” A visual alarm is ready to be cleared

9. Symbols show the maximum, minimum, 

average and standard deviation values most 

recently calculated by the logger

10. Memory configuration of logger

11. “HOLD” Top button held for 3 seconds to stop, 

start or restart

Bluetooth Connect

1 2
4
5

6
7

8
9

3

10

11
B

C

D

The HOBO MX1105 4-channel analog logger has 

4 channels to connect monitoring sensors to. The 

face of the MX1105 has an LCD display centered, 

with a top and bottom button to the right.

The top button can be used to operate the 

logger via “button push” startup. This can be 

done by activating the “button push” start in the 

HOBOconnect app interface, and by pressing the 

top button for 3 seconds to start or stop.

The bottom button can be used to check alarms 

displayed on specific sensors. You can press both 

the top and bottom buttons simultaneously for 10 

seconds to reset a logger password.

The Self-Describing sensor can be turned one-

quarter clockwise when inserting it into analog 

sensor port to secure it in place. This sensor also 

features automatic detection by the logger.

The Santoprene plugs fill empty analog sensor 

ports.

MX1105 4-channel analog 
logger

In
pu

t

≤ 2.5 VDC 
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Operation
The HOBO MX1105 4-channel Data Logger connects to your computer or mobile device via bluetooth. 

It uses the HOBOconnect App which can be found in the app store. The software is necessary to connect 

to the loggers, and allows full configuration of external sensors, and analysis of plotted data logs on the 

software. The software uses a user-friendly interface, and allows connection to your HOBOlink account.

1. Create a free HOBOlink account by going to www.hobolink.
com - enter your new account credentials and email activate 
your account.

2. Open your local App Store. Search and download the 
HOBOconnect App.

3. Launch the HOBOconnect app. Open “Settings” (located on 
the bottom toolbar. 

4. Under HOBOlink - select “Connect Account”. Enter your 
HOBOlink account credentials to connect the app to your 
account.

A. Create HOBOlink Account & Set-up HOBOconnect App

1. Make sure bluetooth is turned on on your mobile device.
2. In the HOBOconnect app - select “Devices” from the bottom 

toolbar.
3. In the list of devices, select the device that matches the 8-digit 

serial code found on the back of the device.
4. HOBOconnect will then connect to the logger via bluetooth.

B.  Connecting Sensors to Logger

1. HOBOconnect will open the “Configuration” page automatically, 
once the logger is Bluetooth connected.

2. The page displays default configuration settings. To configure 
specific and custom setting - select the “Edit Configuration” 
icon at the bottom of the page. Now the various settings on 
the page can be changed.

3. Under “Deployment Information” You can adjust the name, 
and group the logger under specified groups to group it to 
other loggers that are connected via the HOBOconnect app.

C. Configuring Logger

1. The MX1105 has 4 channel ports that can be connected to 
various sensors. Plug these sensors into the ports at the side 
of the logger.

2. The HOBOconnect sensor will automatically show the 
connected sensor in the Channel displayed under “Sensors 
And Alarm Setup”.

3. Select the Channel that the sensor is plugged into - this will 
bring up a pop-up window for the sensor. Make sure logging is 
enabled for the channel.

4. You can change the sensor name, and set various alarms to test 
for different statistical variances. 

5. Under “Sensor Setup” - select the text to the right of the 
“Selected Sensor” to change the sensor type to the correct 
sensor - making sure to pay attention to AMP sensitivity, 
voltage, or temperature specificities. - Select “Ok”.

6. Specify the “Duration” of the deployment, and select “Save”
7. Repeat steps for each connected sensor to the logger.

D. Logger Setup & Sensor Configuration.

1. On the main “Configuration” page, select the “Save” icon at 
the bottom to complete the sensor configuration and begin 
the deployment.

2. This begins the testing deployment on the data logger. 
HOBOconnect allows for traditional data readout ,either after 
the logger stops, or will give Live Data as the logger is running. 
To view live data, select the “Live Data” tab from the top bar.

3. To create a “Readout” of the data - select the “Create Readout” 
icon from the bottom of the screen. This creates a report for 
the deployment.

4. To view the readout report, go back to the device list screen - 
and select “HOBO Files” from the bottom bar. 

5. Select the Readout file from the list of HOBO files. This will 
display the readout report. The report can be zoomed into, or 
out of - by pinching with two fingers - and specific points can 
be selected by tapping along the graph at specific times to 
view specific point data.

6. This data can be exported as .XLSX, .CSV, HOBOfiles, or as 
.PNG files by selecting the “3 dot” icon at the top - and then 
selecting the “Share” icon.

7. The “Data Icon” allows the user to turn on or off certain 
channels that are showing on the report.

8. The “Information” Icon - located at the far-right of the top bar, 
allows the user to see the settings prescribed to the logger 
during the deployment duration.

E. Logger Configuration and Obtaining Data Plot info
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Using 
MX1105 and 
HOBOconnect
Working with External Sensors

For best results:

• Configurations screen in the app will 

automatically update to show when a sensor 

is connected. 

• Make sure you select the correct sensor type 

in the app to avoid incorrect data logging.

• If sensor is removed while logging, a warning 

will appear on the LCD and the logger will 

beep once.

• Do not expose current above 20 mA or to 

negative current.

The external input channels have a switched 2.5 V 

output. This signal can be used to power a sensor 

directly or to trigger an external circuit. External 

sensors should draw no more than 4mA total 

when powered. The switched 2.5 V output turns 

on about 5ms before the external channels are 

measured as shown in the following diagram.

External Channels Output

1. Tap Devices. Press the button on the logger to wake it up (if necessary).

2. Tap the logger in the app to connect to it and tap “Edit Configuration”.

3. Tap a sensor (tap the “Enable Logging” toggle if necessary).

4. Select High if you want an alarm to trip when the sensor reading rises 

above the high alarm value. Drag the slider or type a value to set the 

high alarm value.

5. Select Low if you want an alarm to trip when the sensor reading falls 

below the low alarm value.

6. For the Duration, select how much time should elapse before the 

alarm trips and select one of the following:

• Cumulative. The alarm trips once the sensor reading is out of 

acceptable range for the selected duration any time during 

logging.

• Consecutive. The alarm will trip once the sensor reading is out 

of the acceptable range continuously for the selected duration 

any time during logging.

7. Tap Save and repeat steps 3-7 for any other sensors if desired.

8. In the configuration settings, enable Audible Alarms if you want a 

beep to sound on the logger every 30 seconds when the sensor alarm 

trips. The beeping will continue until the alarm is cleared from the 

app, either button on the logger is pressed, or 7 days have passed.

9. For Maintain Visual Alarms Until, select one of the following options 

to determine how long the alarm icon will remain illuminated on the 

logger LCD screen after an alarm trips:

• Logger Reconfigured: The alarm icon will remain visible on the 

LCD until the next time the logger is reconfigured.

• Sensor in Limits: The alarm icon will remain visible on the LCD 

until the sensor reading returns to the normal range between 

any configured high and low alarm limits.

• Alarm Button Pressed: The alarm icon will remain visible until 

you press the bottom button on the logger.

The logger requires two user-replaceable AAA 1.5 V alkaline or optional lithium batteries for operation at the 

extreme ends of the logger operating range. 

To replace the batteries:

1. Use a Phillips-head screwdriver to unscrew the four screws on the front of the logger.

2. Carefully separate the top and bottom of the logger enclosure.

3. Remove any old batteries and insert new batteries observing polarity.

4. Make sure the rubber seal on the bottom part of the logger enclosure is clean and free of any debris.

5. Carefully reassemble the logger enclosure and screw in the four screws. 

Battery Information

Setting Up Alarms
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Burst logging is a logging mode that allows you to set up more frequent 

logging when a specified condition is met. Sensor alarms, statistics, and 

the Stop Logging option “Wrap When Full” are not available in burst 

logging mode.

During fixed logging, the logger records data for enabled 

sensors and/or selected statistics at the logging interval selected. 

Statistics are calculated at a sampling rate you specify with the 

results for the sampling period recorded at each sensor.

• The maximum, or highest, sampled value.

• The minimum, or lowest, sampled value.

• An average of all sampled values.

• The standard deviation from the average for all sampled 

values.

Burst Logging Statistics Logging

1. Tap Devices and press the button on the logger to wake it up (if 

necessary).

2. Tap the logger in the app to connect to it and tap the “Edit 

Configuration” button.

3. Tap Logging Mode and the tap Burst Logging.

4. Select low and/or high and either type or drag the slider to set the 

low and/or high values.

5. Repeat step 4 for additional sensors.

6. Set the burst logging interval, which must be faster than the 

logging interval. Keep in mind that the more frequent the burst 

logging rate, the greater the impact on battery life and the shorter 

the logging duration.

7. Tap “Save”.

• Burst limits are checked at same rate as the logging interval. When 

the logger enters burst logging mode, the LCD will update at the 

same rate as the new burst logging interval.

• For high and/or low limits that have been configured for more 

than one sensor, burst logging will begin when any high or low 

condition goes out of range.

• The actual values for the burst logging limits are set to the closest 

value supported by the logger.

• Burst logging mode can begin or end when the sensor reading 

is within the resolution specifications. This means the value that 

triggers burst logging may differ slightly than the value entered.

• Once the high or low condition clears, the logging interval time 

will be calculated using the last recorded data point in burst log-

ging mode, not the last data point recorded in “normal mode.” 

• A New Interval event is created each time the logger enters or 

exits burst logging mode. If the logger is stopped with a button 

push while in burst logging mode, then a New Interval event is au-

tomatically logged and the condition is cleared, even if the actual 

high or low condition has not cleared. The logger will check the 

high and low conditions when logging resumes (if the logger was 

configured with Allow Button Restart selected).

To Log Statistics:

1. Tap Devices and press the button on the logger to wake it 

up (if necessary).

2. Tap the logger in the app to connect to it and tap “Save”.

3. Tap Logging Mode and then select Fixed Logging.

4. Select Normal to record the current reading for each 

enabled sensor at the logging interval shown at the top 

of the screen. Do not select this if you only want to log 

statistics.

5. Select the statistics you want the logger to record at 

each logging interval: Maximum, Minimum, Average, and 

Standard Deviation (average is automatically enabled when 

selecting Standard Deviation). Statistics will be logged 

for all enabled sensors. In addition, the more statistics 

you record, the shorter the logger duration and the more 

memory is required.

6. Tap Statistics Sampling Interval and select the rate to use 

for calculating statistics. The rate must be less than, and a 

factor of, the logging interval. Note: The more frequent the 

sampling rate, the greater the impact on battery life.

7. Tap “Save”.

Mounting the Logger
• Use the four magnets on the back of 

the logger to mount it to a magnetic 

surface or insert the tie wraps through 

the mounting loops to attach it to 

other surfaces. Insert a Santoprene 

plug into an empty analog sensor 

ports if necessary.

Statistics Logging

To offload data from the logger:

1. Tap Devices and press the button on the logger to wake it up (if necessary).

2. Tap the logger in the app to connect to it and tap “Create Readout”. The logger will read 

out the data to the phone, tablet, or computer.

3. Once the readout is complete, tap HOBO Files and select the file to view it. Tap the three 

dots (if applicable) and “Share” to export the data.

Data can also be uploaded automatically to HOBOlink, Onset’s web-based software, via the 

app or the MX gateway.

Logger Events

The logger records the following internal events to track logger operation and status. You 

can view events in exported files or plot events in the app. To plot events, tap HOBO Files and 

select a file to open.

Tap the three dots (if applicable) and then tap the “Data” icon. Select the events you want to 

plot and tap “OK”.

1. Tap Devices and press the button on the logger to wake it up (if necessary).

2. Tap the logger in the app to connect to it and tap “Create Readout”. The logger will read 

out the data to the phone, tablet, or computer.

3. Once the readout is complete, tap HOBO Files and select the file to view it. Tap the three 

dots (if applicable) and “Share” to export the data.

Data can also be uploaded automatically to HOBOlink, Onset’s web-based software, via the 

HOBOconnect app or the MX gateway.

Protecting the Logger
• The logger is designed for indoor use 

and can be permanently damaged by 

corrosion if it gets wet. Protect it from 

condensation.

Setting a Password
You can create an encrypted password for 

the logger that will be required if another 

device attempts to connect to it. This is 

recommended to ensure that a deployed 

logger is not mistakenly stopped or 

purposely altered by others. This password 

uses a proprietary encryption algorithm 

that changes with every connection.

To set a password:

1. Tap Devices and press the button on 

the logger to wake it up (if necessary). 

Tap the logger in the app to connect 

to it.

2. Tap the three dots (if applicable) and 

then Unlock.

3. Type a password and then tap Set.

Only the device used to set the password 

can then connect to the logger without 

entering a password; all other devices will 

be required to enter the password. To reset 

a password, press the button on the logger 

for 10 seconds or connect the logger  and 

tap the three dots (if applicable), then Lock, 

and tap Reset.
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TMC20-HD
Temperature Sensor

6 ft cable

• Measurement Range: -40° to 50°C (-40° to 122°F) in water; -40° to 100°C (-40° to 

212°F) in air

• Accuracy with U12: ±0.25°C from 0° to 50°C (±0.45°F from 32° to 122°F), insert 

probe 2.3 cm (0.9 inches) minimum; see Plot A

• Accuracy with ZW: ±0.21°C from 0° to 50°C (±0.38°F from 32° to 122°F), insert 

probe 2.3 cm (0.9 inches) minimum; see Plot B

• Accuracy with UX120-006M, MX1104, and MX1105: ±0.15°C from 0° to 50°C 

(±0.27°F from 32° to 122°F), insert probe 2.3 cm (0.9 inches) minimum; see Plot C

• Resolution with U12: 0.03° at 20°C (0.05° at 68°F)

• Resolution with ZW: 0.02°C at 25°C (0.04° at 77°F)

• Resolution with UX120-006M, MX1104, MX1105: 0.002° at 25°C (0.003° at 77°F)

• Drift: <0.1°C (<0.2°F) per year

• Response time in air: 2 min. typical to 90% in air moving 1m/sec (2.2 mph)

• Response time in stirred water: 30 sec. typical to 90%

• Operating range: Sensor tip and cable immersion in fresh water up to +50°C (122°F) 

for 1 year

• Housing: Copper-plated sensor tip

• Dimensions: 5.1 x 33 mm (0.2x 1.3 inches)

• Weight: 34 g (1.1 oz)Sp
ec

ifi
ca

tio
ns

30 sec, typ to 
90%2 min. @ 1 m/sec

The TMC20-HD Temperature Sensor can be used with HOBO U12, UX120-006M, MX1104, and 

MX1105 data loggers and ZW data nodes.

To mount:

• Mount the sensor where there is good air circulation for measuring air temperature.

• Mount the sensor off the mounting surface so temperature measurements are not affected 

by the surface itself.

Sensor Connection
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HOBO devices
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HOBO UX90-001M 
State/Pulse/Event/ 
Runtime Data Logger

A. LCD Screen

B. Reed Switch (Internal)

C. Mounting Loop

D. External Input Jack

E. USB Port

F. Battery Tray

G. Start/Stop Button

H. Unused Button

Logger Key Display Key

1. START - Logger is waiting to be launched.

2. STOP - Logger has been launched with a push 

button stop enabled.

3. Memory Indicator - See “Display Operation”.

4. Switch Indicator - See “Display Operation”.

5. Time/Status Display.

6. Logging Indicator.

7. Battery Indicator.

1 2
4

3

5

6
Start/Stop button: Press this button for 3 

seconds to start or stop logging data. This requires 

configuring the logger in HOBOware with a push 

button start or stop. Also, pressing this button for 

1 second records an internal event, and turns on 

the LCD display.

Battery Tray: Remove the battery tray on the top 

of the logger to access the battery.

Reed Switch: The internal reed switch inside 

the logger housing allows for monitoring when 

windows and doors are open or closed.

Mounting Loops: Use the two mounting loops to 

mount the logger with the hook and loop strap.

External Input Jack: Use this jack to attach the 2.5 

mm input cable to an external sensing device.

USB Port: Use this port to connect the logger 

to the computer or the HOBO U-Shuttle via USB 

cable.

LCD Screen: This logger is equipped with an LCD 

screen that displays details about the current 

status.

Logger Components

In
pu

t

≤ 3 VDC thru USB 

A
B

CD

E

F
G

H

The memory bar indicates the approximate space 

remaining in the logger to record data.

If the logger memory has been configured to never 

stop logging (wrapping enabled), then a single block 

will blink on the left, and move right over time.

Reed Switch Indicator - Switch is open or off.

Reed Switch Indicator - Switch is closed or on.

Reed Switch Indicator - Logger configured to record 

pulse or event data.

Display Operation

7
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USB Download
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1. After installing HOBOware on your computer, Launch the app, 
and connect the Logger to the computer via the USB cable. 

2. Click the “Launch Device” icon from the top toolbar.

A. Use HOBOware to Set Up the Logger

1. Choose either the internal or external sensor. Enter the 
name, and select the state description as necessary or select 
the sensor type.

The Internal Sensor can be configured to log:
• State: This records how long an event lasts by storing the 

data and time when the state or switch changes (logic 
state high to low or low to high). The logger checks every 
second for a state change, but will only record a time-
stamped value when the state change occurs. One state 
change to the next represents the event duration.

• Runtime: The logger checks the state of the switch once 
every second. At the end of each logging interval, the 
logger records how many seconds the line was in the 
logic low state.

• Pulse: This records the number of pulse signals per 
logging interval (the logger records a pulse signal when 
the input transitions to the logic low). There are built-in 
scaling factors you can select for supported devices and 
sensors, or you can set your own scaling when you select 
raw pulse counts. Click the Advanced button to adjust the 
max pulse frequency and lockout time as needed.

• Event: This records the data and time when a connected 
relay switch or logic low transition occurs (the logger 
records an event when the input transitions to the logic 
low). This is useful if you need to know when a switch 
closes, but the duration of the closure is not important. 
Click the Advanced button to adjust the lockout time to 
debounce switches as needed.

2. Configure Optional Filters as Necessary: Click the Filters 
button to create additional filtered data series based on the 
sensor configuration. Any filtered series will be automatically 
available upon reading out the logger.

3. Set the Units to Display on the LCD Screen. For State and 
Runtime sensors, select either Time or %. For external sensors, 
you can either use the default units or enter your own units up 
to three characters.

4. If the logger is configured to record Pulse or Runtime, 
choose a logging interval from 1 second to a max of 18 
hours, 12 minutes and 15 seconds.

5. Choose when to start logging:
• Now: Logging begins immediately.
• At Interval: Logging will begin at the next even interval 

(available when logging Pulse or Runtime).
• On Date/Time: Logging will begin at a date and time you 

specify.
• Push Button: Logging will begin once you press the 

Start/Stop logging button for 3 seconds.
6. Choose when to stop Logging:

• When Memory Fills: Logging will end once the logger 
memory is full.

• Never (Wrap When Full): Logger will continue recording 
data indefinitely, with newest data overwriting the oldest.

• Push Button: Logging will end once you press the Start/
Stop logging button for 3 seconds. Note: if you choose 
Push Button to Start, you will not be able to stop the log 
until 5 minutes after logging begins.

• Specific Stop Date: Logging will end at a date and time 
you specify.

7. Choose whether to keep the LCD screen on or off: By default, 
LCD will always remain on while logging. If you select the “Turn 
LCD off” checkbox, the LCD will not show the current readings, 
status or other information while the logger is logging. You can 
turn the LCD on temporarily by pressing the Start/Stop button 
for 1 second.

8. Click the Start button to launch the logger: Disconnect the 
logger from the computer and deploy it using the mounting 
materials. After logging begins, you can read out the logger 
at any time.

B. Connecting and Configuring Sensors

Operation
The HOBO UX90-001M State/Pulse/Event/Runtime data logger records state changes, electronic pulses, 

and mechanical or electrical contact closures from external sensing devices. Using HOBOware, you can 

easily configure the internal magnetic reed switch, or the external sensor to monitor and record data in 

a wide variety of applications such as energy consumption, mechanical equipment operation, and water 

and gas flow. The UX90-001M has 512 KB of memory. HOBOware software can be downloaded for free 

from 

www.onsetcomp.com/hoboware-free-download/



50
51

The logger is designed for indoor use only and can be permanently 

damaged by corrosion if it gets wet. Protect it from condensation. If 

the message FAIL CLK appeared on the LCD screen, there was a failure 

with the internal logger clock possibly due to condensation. Remove 

the battery immediately and dry the circuit board.

Note: Static electricity may cause the logger to stop logging. The logger 

has been tested to 8 KV, but avoid electrostatic discharge by grounding 

yourself to protect the logger. 

The 2.5 mm input cable included with the logger can be used to measure contact closures and allows the 

logger to be mounted remotely from the contacts. Connect the contacts to the black and white wires, and 

plug the other end of the cable into the external input jack on the bottom of the logger. Do not connect the 

contacts to any other devices or cables.

If the external sensor was configured to record raw pulse counts or events in HOBOware, there is also an 

option to specify lockout time. This can prevent false readings from mechanical contact closure bouncing.

Using the Input Cable (External Sensor)

Protecting the Logger

Using 
UX90-001M 
and 
HOBOware
Mounting the Logger
There are several ways to mount the logger:

• Attach a Command strip to the back of the 

logger to mount it to a wall or other flat 

surface.

• Use a double-sided tape to affix the logger to 

a surface.

• Insert the hook-and-loop strap through the 

mounting loops on both sides of the logger 

to mount it to a curved surface, such as a pipe 

or tubing.

The logger contains an internal reed switch that can be 

used with the included magnet as the input to the logger. 

This configuration can be used to determine when a 

window or door is open or closed. The magnet must be 

oriented as shown below, positioned to the right side of 

the logger when the LCD screen is facing up.

Using the Magnet (Internal Sensor)

The UX90-001M uses a 3V CR2032 battery. The logger can also be 

powered by the USB cable when the remaining battery voltage is too 

low for it to continue logging. A new battery typically lasts 1 year with 

logging intervals greater than 1 minute and when the input signals are 

normally open or in the high logic state. 

To replace the battery:

1. Holding the logger with the LCD screen facing up, pull the battery 

tray out of the logger housing.

2. Remove the old battery from the tray.

3. Place the new battery in the tray with the positive side facing down.

4. Slide the tray back into the logger. The LCD should display “HOBO” 

briefly after correctly installing the battery.

Battery Information

External Sensor

2.5 mm Input Cable

Black & White 

Contact Wires
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Recording Internal Logger Events
The Logger Records the following internal events (different from state/event changes) to help track logger operation and status:

The logger’s storage capacity and logging duration depends on the interval between state changes and events. The longer the interval 

between state changes, the more memory is needed to store each data point.

The following table shows how memory capacity is affected by the amount of time between events:

When recording raw pulse counts, the logger dynamically adjusts its memory use from 4 to 32 bits instead of a typical fixed width. This results 

in the ability to store more data using less space, which in turn extends logging duration. The default pulse rate is 4 Hz; the maximum pulse 

frequency is 50 Hx. Decreasing the rate will increase logging duration. The following table shows examples of how pulse rate and logging 

interval affect logging duration.

Determining Logging Duration Data

You can change the maximum pulse frequency in HOBOware. In addition, you can also set a lockout time for raw pulse and event channels to 

prevent false readings from mechanical sensors as their relay state changes. To change the maximum pulse frequency or lockout time?

1. Click the Advanced button from the Launch Logger window in HOBOware.

2. Select the sensor that corresponds with the pulse channel you wish to configure.

3. Set the maximum pulse frequency (on raw pulse channels only) keeping in mind that the larger the pulse frequency, the shorter the 

logging duration will be.

4. Click the “Apply lockout time” checkbox if you wish to specify a time period when pulses will be ignored (only available for raw pulse 

channels and event channels). Select the lockout time value for 1 to 10. On sensors with both pulse frequency and lockout time settings, 

lockout time will affect the maximum pulse frequency: the higher the lockout time, the lower the maximum pulse frequency will be.

Note: When lockout time is enabled, you can specify a value from 1 to 10 (with a default of 5), which is then multiplied by 100 milliseconds 

for a range of 0.1 to 1 second. The available range for the maximum pulse frequency is automatically recalculated based on the lockout 

time. For example, if the lockout time is set to 2, the maximum pulse frequency range changes to 0.01 to 5 Hz.

Setting Maximum Pulse Frequency 
and Lockout Time

Notes:

• Typical battery life is 1 year when state or event changes are at 1 minute or greater intervals.

• The logger can record battery voltage data in an additional channel. This is disabled by default. Recording battery voltage reduces 

storage capacity and is generally not used except for troubleshooting.

There are two options for reading out the logger: Connect it to the computer with a USB cable and read out it with HOBOware or 

connect it to a HOBO U-Shuttle (U-DT-1, firmware version 1.15m030 or higher) and then offload the data files from the U-Shuttle to 

HOBOware. Refer to the HOBOware Help for details.

Reading Out the Logger

5. Click “Save”. Note that the selections will not take effect in the logger until you launch it.
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Contact Us
322 E Front St Suite 360
Boise, ID 83702

idl.uidaho.edu

208-429-0220

idlboise.com208.429.0220
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