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Chapter 1  
Introduction 

The Thermo Scientific™ MIC-6 Multi Instrument Calibrator is designed 
specifically to assist with EPA mandated Leak Detection and Repair 
(LDAR) compliance monitoring. It has been optimized to calibrate the 
TVA2020 Toxic Vapor Analyzer with minimal user interaction.  It can also 
be used in a manual mode to calibrate the legacy TVA1000B or similar 
instruments. 

 

 
Figure 1–1. MIC-6 Front 
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The purpose of the MIC-6, Multi Instrument Calibrator, is to 
simultaneously calibrate, in approximately 15 minutes, up to six TVA2020 
instruments, with zero air and up to 5 different span concentrations at a 
preset flow rate to each instrument of approximately 2 LPM. The calibrator 
design and data storage are optimized for LDAR compliance monitoring. 

The MIC-6 has two calibration modes, manual and auto. Auto mode is 
designed specifically for the TVA2020. Manual mode can be used to 
calibrate up to six legacy TVA1000B or other similar instruments 
eliminating the need for Tedlar bags or similar gas delivery systems. In auto 
mode, the calibrator will communicate with the TVA2020 through the 
USB connection eliminating the need for user interaction during the 
calibration. During the calibration, each span gas, starting with zero air, is 
delivered to the instruments in increasing concentration. Immediately after 
calibration the gases are reintroduced to the instruments to confirm the 
calibration and set the reference point for the drift check. 

The calibrator can also perform a manual or automatic drift check of the 
instruments. In auto drift check mode the calibrator compares the most 
recent calibration data to the current instrument reading and reports the 
percent difference. Manual drift check mode, like the calibration mode, can 
be used with TVA1000B or similar instruments. 

The calibration gas tank information must be entered into the calibrator to 
perform the automated features. The MIC-6 will use the tank information, 
specifically the expiration date, to alert the user that the tank is due to 
expire within a month of the expiration date. 

The MIC-6 also contains a Calibration Precision feature that automatically 
performs a calibration precision test for the TVA2020. The MIC-6 will 
calculate the average concentration and response time based on the data 
obtained. The data is available for download via USB or Bluetooth. Only 
one instrument at a time can be attached to the MIC-6 via the USB cable 
to activate this feature. 

The MIC-6 has sufficient memory to store 6 years’ worth of daily 
calibration and drift data on over 100 instruments. The number of 
individual instruments that can be calibrated on a daily basis is only limited 
by the amount of time available. The data is stored in the order it is 
received in memory thereby eliminating the possibility of postdating 
entries. If this were attempted by altering the calibrator’s date and time the 
downloaded data file would contain non-sequentially dated data. 

The data stored in the internal memory can be downloaded via a USB 
memory device or through a user supplied Bluetooth connection. In either 
case the file is in a .CSV format. 

Theory of 
Operation 
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Table 1–1 lists the specifications for the MIC-6. 

Table 1–1. MIC-6 Specifications 

  

Approvals and 
Certifications 

CE/UKCA, TUV-SUD Safety 

Input Pressure 

(Zero and 5 Span 
Gases) 

15 to 25 psi (40 psi max) 

Flow Rate 1 instrument – approximately 2.5 LPM @ 25 psi 

6 instruments – approximately 1.5 LPM/instrument @ 25 psi 

Operating 
Temperature 

0–40 °C 

Physical Dimensions 24 in (D) x 16.75 in (W) x 8.72 in (H) [609 mm (D) 425.45 mm (W) 
x 221.48 mm (H)] 

Weight 15 lbs 

Mounting Options Table top (Tilt feet allow 30° viewing angle) 

Rear Panel VESA mount pattern (bracket user supplied) 

Power Requirements 100---240 VAC 50/60 Hz 

50 W 

Storage Temperature -20 to 60 °C 
 

 

Specifications 
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Figure 1–2. MIC-6 Appearance and Dimensions 

 

 

Dimensions 
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Chapter 2  
Installation and Setup 

Installation of the MIC-6 includes unpacking the instrument, wall 
mounting if needed, connecting the gas supply lines, connecting the output 
gas line and attachment to suitable AC power. 

Equipment Damage  Do not attempt to lift the instrument by the cover or 
other external fittings. �  

 

The MIC-6 is shipped in one container. If there is obvious damage to the 
shipping container when you receive the instrument, notify the carrier 
immediately and hold for his inspection. The carrier is responsible for any 
damage incurred during shipment. Use the following procedure to unpack 
and inspect the instrument. 

1. Remove the instrument from the shipping container and set it on a 
table or bench that allows easy access to both the front and rear. 

2. Remove the cover to expose the internal components. (See “Figure 2–
1” on page 2-2.) 

3. Check for possible damage during shipment. 

4. Check that all connectors and circuit boards are firmly attached. 

5. Re-install the cover. 

6. Remove any protective plastic material from the case exterior. 

 

 Unpacking and 
Inspection 
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Use the following procedure to remove and replace the cover. 

Equipment required: 

Phillips screwdriver, #2 

1. Unfasten the six 8-32 screws securing the cover. 

2. List cover upwards. 

 
Figure 2–1. Removing the Cover 

 

Cover Removing 
and Replacing 
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The instrument can be installed in the following configurations: 

� Closed position, LCD viewed parallel 

� Angled position, LCD viewed angled 

� Extract front legs outwards for angled position 

 
Figure 2–2. Installing Feet 

 

LCD Viewing 
Position 
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Use the following procedure to assemble the instrument. 

1. Determine where the instrument will be located and wall mount first, if 
desired, before attaching plumbing lines. 

2. Locate the 6 quick connect mating connectors shipped with the 
instrument. 

3. Attach a suitable tubing capable of withstanding the 25 psi supply 
pressure to the quick connect fittings. Heavy wall 1/8-inch ID Tygon 
tubing is recommended. 

4. For simplicity, the span concentrations should increase from Span 1 to 
Span 5 however this is not necessary as the span concentrations for each 
connection must be entered into the instrument (see the Input 
Cylinder Setup procedure in the Operation section). In the auto mode, 
the instrument will apply the span gases in increasing order of 
concentration, thereby opening the correct valve in the appropriate 
sequence.  

5. Plug the AC line cord into an appropriate power source. The unit will 
accommodate all voltages 115–240 VAC. 

 
 

The MIC-6 is supplied with a three-wire grounding cord. Under no 
circumstances should this grounding system be defeated. �  

 

Setup Procedure 

Icon Here 
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Use the following procedure when starting the instrument. 

1. Toggle the front panel power switch. 

2. The pressure in the supply lines should be set @ 15-25 psi (max). The 
components can withstand up to 40 psi but the flow will be more than 
required resulting in excessive gas usage. 

3. Enter the calibration gas cylinder information in the Input Cylinder 
Setup menu located in Settings>Input Cylinder Setup. For more 
information about this menu, see the “Operation” chapter. 

4. Connect the TVA2020, or other instruments, as needed for the desired 
operation (Auto Calibration, Manual Calibration, Calibration Precision 
or Drift Check). For more information about connecting instruments, 
see the “Operation” chapter. 

5. Perform the required calibration or drift check, for more information 
about these features (Auto Calibration, Manual Calibration, 
Calibration Precision or Drift Check), see the corresponding section of 
the “Operation” chapter. 

 

 

Startup 
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Chapter 3  
Operation 

This chapter describes the functionality of the touchscreen user interface. 
The Instrument Display consists of a Title Bar, a User Interface, and a 
Status Bar. The Title Bar, located at the top, includes the Home button, 
instrument name, instrument mode, and Help button. The User Interface, 
located in the middle, is where the Home Screen and all other screens are 
accessed. The Home Screen has three Main Menu buttons, located on the 
left side, which include Calibration, Drift Check, and Settings, while the 
user interface to the right of the buttons displays the current test status of 
connected instruments. The Status Bar, located at the bottom, includes the 
Back button, Access Levels, Health Check, Favorites, Date and Time, and 
Contact Information. 

Home Screen 

 
 

 

Title Bar 

User Interface  

Status Bar 
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The Instrument Display contains the following information: 

� Title Bar: 

� Home button: When pressed, it brings you to the Home Screen. 

� Title Text: Displays instrument name and operation status in all 
screens. 

� Help button: When pressed, brings you to the help screens. 

� User Interface: 

� Calibration button: Allows the user to choose between automatic 
and manual calibration modes. 

� Drift Check Button: Allows the user to begin a drift check of 
previously calibrated instruments. 

� Settings button: Shows real-time status and alarms, also predictive 
diagnostics and maintenance history. Contains controls for 
operating the instrument, communications, and sets instrument 
options. 

� Unit 1-6: Displays the TVA2020 serial number(s) connected to the 
USB port(s). 

� Status Bar: 

� Back button: When pressed, it displays the previous screen. 

� Access Levels button: Allows the user to set security access levels, and 
allows/restricts access to functionality depending on the selected 
access level. 

� Health Check button: Brings the user to the Health Check screen. 

� Favorites button: Allows user-selectable favorite buttons. To add to 
the favorites screen, user presses the desired screen button for 2 
seconds. The user will be directed to the favorites screen where the 
user chooses the button position. To remove a favorite button from 
the favorites screen, press and hold button for 2 seconds. 

� Clock: Displays current date and time. 

� Thermo Scientific Information button: Shows contact information. 
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The Main Menu buttons, located on the Home Screen, contains three 
submenus. Each submenu contains related instrument settings. This 
chapter describes each submenu and screen in detail. Refer to the 
appropriate sections for more information. 

Note  Features not implemented yet are greyed out. �  

Main Menus and 
Keypads 
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Calibration Drift Check Settings

Calibration Precision
Instrument Settings
• Clock
• Display Setup
• Language
• Reboot Instrument

Input Cylinder Setup

Communications

Security Access Levels

Manual Calibration
• Start
• Input Gas
• Output 1—6

Gas Port AssociationAuto Calibration
• User ID Start
• Valve State Display
• Calibration Sequence Setup
• Purge

USB Drive
• Firmware Update Via USB 

Drive
• Download Data to USB Drive
• Change USB Password
• Reset USB Password

User ID:

Start

Valve State Display
• Input Gas
• Output 1—6

User Contact Information

Update Bootloader

Calibration Sequence Setup
• Zero
• Span 1—5

Health Check
• Status and Alarms
• Predictive Diagnostics
• Maintenance
• File Sharing and Support
• iQ360
• Firmware Version

Drift Check Limit

View Data

Acceptance Method
• Average
• Single Reading
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User enters a value into the box using the number keypad. When the user 
needs to change a value, such as for flow rates, temperatures or pressures, 
the keypad screen will automatically display. Initially, the box above the 
keypad will display the current value. Enter a new value using the keypad, 
and then select the Enter button to set the new value or press the Cancel 
button to exit the keypad screen and return to the previous screen without 
saving the value. 

 
 

Numeric Keypad 
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User enters a value into the box using the keypad. When the user needs to 
change an alphanumeric value, this keypad will automatically display. 
Initially, the box above the keypad will display the current value. Enter a 
new value using the keypad, and then select the Enter button to set the 
new value or press the Cancel button to exit the keypad screen and return 
to the previous screen without saving the value. The alphanumeric keypad 
is only available when the user needs to enter alphabet characters. 

 
 

 
 

Alphanumeric Keypad 
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The Calibration screen allows the user to simultaneously calibrate up to 6 
TVA2020s in the automatic mode. The manual mode can be used to 
supply calibration gases to the TVA2020 or other similar instruments for a 
manual calibration. 

Home Screen>Calibration 

 

The Calibration screen contains the following information: 

� Auto Calibration: Operates only with the TVA2020. Performs 
automatic calibration of zero gas and up to 5 span gases on up to 6 
TVA2020 instruments. Automatically saves the calibration information 
in the TVA2020(s) as well as the MIC-6 internal memory. A post 
calibration concentration reading is also saved for each instrument. 

� Manual Calibration: Supplies the selected gas to up to 6 instruments to 
allow manual calibration of TVA2020(s) or other similar instruments 
such as the TVA1000B. 

� Calibration Precision: Automatically performs a calibration precision 
test for the TVA2020.  Calculates the average concentration and 
response time based on the data obtained from three consecutive 
calibration response checks. Only one instrument at a time can be 
attached to the MIC-6 via the USB cable to activate this feature. 

 

Calibration 
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Auto Calibration only operates with TVA2020 instruments connected via 
USB. Please note that the TVA2020 must be running firmware version 
0100055S or later for the MIC-6 to operate in auto calibration mode. The 
following steps must be followed in sequence to allow the MIC-6 to 
perform an auto calibration with TVA2020 instruments. 

Note  The gas cylinder information must be entered in the Settings>Input 
Cylinder Setup screen before an auto calibration can be performed. �  

Note  For more information on “Gas Port Association”, see page 3-30. �  

Home Screen>Calibration>Auto Calibration 

 
Home Screen>Calibration>Auto Calibration>Go to Gas Port 
Association 

 
 

Auto Calibration 
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Home Screen>Calibration>Auto Calibration>Continue to Auto 
Calibration 

 

The Auto Calibration screen contains the following information: 

� Start: Allows USER ID entry and contains a second level start button 
to confirm initiating the auto calibration sequence. 

� Valve State Display: Indicates which valves are open at any moment 
during auto calibration sequence. 

� Calibration Sequence Setup: Selects the zero and/or span gases to be 
applied during the auto calibration sequence. 

� Purge between Span: Purges between each span point with zero air. 
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This start button opens a second level start menu where the USER ID can 
be entered or confirmed and contains a second start button to confirm the 
auto calibration sequence should be initiated. 

Home Screen>Calibration>Auto Calibration>Continue to Auto 
Calibration>Start 

 

The Start screen contains the following information: 

� User ID: Allows USER ID entry and displays the entered ID on the 
second line of text. The user ID is logged along with the calibration 
data in the MIC-6 memory. 

� Start: Initiates the auto calibration function. 

 

Start 
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Use the following procedure to start an auto calibration. 

1. The TVA2020 should be ignited and warmed up for at least 30 
minutes prior to performing any calibrations. Please refer to the 
TVA2020 operating manual for reference. 

2. From the TVA2020 Main Menu press 5=Comm. 

3. Press 2=Serial. 

4. From the TVA2020 Main Menu press 1=Run. 

IMPORTANT  The TVA2020 must remain in the RUN mode for the 
duration of the Auto Calibration Procedure. �  

5. Use the A/B USB cables provided with the TVA2020 along with the 
USB barrier box to connect the TVA2020 to the MIC-6. 

IMPORTANT  The TVA2020 must be in SERIAL mode before connecting 
to the MIC-6. Otherwise, the MIC-6 will not detect the TVA2020 
connection. �  

6. The MIC-6 will automatically detect the TVA2020 serial number and 
display ‘Idle’ to the right of ‘Unit 1’ on the Home Screen. 

Note  The instruments are detected in the order that they are connected.  
For example, if the USB cable is connected to USB connection under the 
Unit 6 front panel label first, the ‘Idle’ will still appear to the right of Unit 
1 on the MIC-6 Home Screen. For the sake of simplicity it is highly 
recommended to connect the instruments in order on the MIC-6 front 
panel from 1 to 6. �  

7. Once all the USB connections have been made the Gas Ports must be 
assigned to the correct serial number. See the Settings>Gas Port 
Association section of the operation chapter for more information.  

8. Navigate to Home>Calibration>Auto Calibration>Continue to Auto 
Calibration>Calibration Sequence Setup to select the needed gases for 
the calibration to be performed. 
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9. Navigate to Home>Calibration>Auto Calibration>Continue to Auto 
Calibration>Start. If the User ID needs to be changed press the button 
and an alphanumeric keypad will appear for the data entry. 

10. Press the ‘Start’ button from this menu to begin the Auto Calibration 
Routine. The ‘Start’ button will be greyed out until at least one span 
gas button is chosen, each instrument is associated with a gas port, and 
each instrument’s warm up counter reads 00:00. 

Note  The MIC-6 will automatically zero, set the number of span points, 
calibrate each span point, and confirm the ppm reading for each span point 
after the calibration is complete. This data is stored in the MIC-6 and 
retrievable through the USB or Bluetooth connection. For more 
information about stored data see the USB section in the ‘Operation’ 
chapter. �  

11. The MIC-6 will flow each gas for the selected amount of time (min-3 
sec, max-60 sec) as entered in the Settings>Input Cylinder Setup 
screen. After the purge time the MIC-6 reads the TVA2020 detector 
counts every 2 seconds and will continue to flow the gas until the 
counts are stable to within 10%. The recommended purge time is 20-
30 seconds. 

12. If the Purge between Span option is ON, the purge time is used as the 
duration of zero air to flush any calibration gas between spans. 
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The Valve State Display indicates which valves are open at any moment 
while the auto calibration sequence is running. 

Home Screen>Calibration>Auto Calibration>Valve State Display 

 

The Valve State Display screen contains the following information: 

� Input Gas: Displays which of the five span gases or zero air is being 
delivered during auto calibration. 

� Output 1–6: Displays which of the six outputs are open or closed 
during auto calibration. 

 

Valve State Display 
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The Calibration Sequence Setup screen is used to select which gases will be 
used for the auto calibration sequence. The button will turn from blue to 
yellow to indicate it has been chosen. The gases will be applied 
automatically in increasing order of concentration. Therefore, any 
concentration can be connected to any of the span ports but for simplicity 
it is recommended to attach them from Span 1 to Span 5 in increasing 
order of concentration. 

Home Screen>Calibration>Auto Calibration>Calibration Sequence 
Setup 

 

The Calibration Sequence Setup screen contains the following information: 

� Zero: Pressing this button turns it from blue to yellow to indicate zero 
air will be delivered during the calibration. 

� Span 1–5: Choose which of the 5 span gases to deliver during the auto 
calibration. The button will turn yellow to indicate it will be delivered 
at the appropriate time. 

 

Calibration Sequence 
Setup 
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In manual calibration mode the only required connection is to the gas port. 
This mode can be used to manually calibrate the TVA2020, TVA1000B, 
or any other type of instrument that requires no more than 1.5 LPM of 
flow. To perform a manual calibration, follow the steps listed below. 

1. The instrument to be calibrated should be warmed up for at least the 
time recommended by the manufacturer. 

2. The instrument probe should be attached to the gas delivery connector 
provided with the MIC-6. 

3. Press the ‘Manual Calibration’ button to display the screen shown 
below. 

Home Screen>Calibration>Manual Calibration 

 

4. Select the ‘Input Gas’ button to open the ‘Input Valve Selection’ screen 
shown below. 

Manual Calibration 
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Home Screen>Calibration>Manual Calibration>Input Gas 

 

5. Choose one of the Span gases or zero gas as needed. Press the back 
arrow and the selected gas will be displayed below the ‘Input Gas’ text. 

Note  Only one gas at a time can be selected to be delivered to the 
instrument(s). �  

6. Select as many ‘Output #’ as needed depending on the number of 
instruments connected. Or they can be opened one at a time if needed 
depending on the desired type of calibration. 

Note  The MIC-6 will automatically close the input valve after it has been 
open for 15 minutes. This is to prevent inadvertent gas usage by forgetting 
to close the output(s) when complete. �  
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This feature automatically performs a calibration precision test for the 
TVA2020. The MIC-6 will calculate the average concentration and 
response time based on the data obtained from three consecutive 
calibration response checks. The data is available for download via USB or 
Bluetooth. Only one instrument at a time can be attached to the MIC-6 
via the USB cable to activate this feature. 

IMPORTANT  The TVA2020 must be running firmware version 0100055S 
or later and must be placed into serial communications mode before 
connecting to the MIC-6. To do this choose 5 = Comm on the TVA2020 
Main Menu. Then choose 2 = Serial. �  

Note  For more information on “Gas Port Association”, see page 3-30. �  

Home Screen>Calibration>Calibration Precision 

 
Home Screen>Calibration>Continue to Gas Port Association 

 
 

Calibration 
Precision 
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Home Screen>Calibration>Calibration Precision>Continue to 
Calibration Precision 

 

The Calibration Precision screen contains the following information: 

� Unit 1: This button should be blue if a TVA2020 is installed. If this 
button is greyed out, proper communications has not been set up 
between the MIC-6 and the TVA2020 under test. Other possible 
reasons for the button to be greyed out are more than one TVA2020 
connected to the MIC-6, failure to choose a span gas, or failure to 
assign a gas port in the Gas Port Association screen. 

� Acceptance Limit: This button opens a numeric keypad which is used to 
select the acceptable limit for the Calibration Precision procedure. The 
acceptable set points are between 2 and 10%. The default is 10%. 

� Acceptance Method: This button allows you to select which acceptance 
method to use for the test. Average will fail acceptance if the average 
test readings are over the acceptance set point. Individual Reading will 
fail acceptance if any individual reading is over the acceptance set point. 

� User ID: Pressing the button opens an alpha numeric keypad that 
allows entry of the User ID information that is logged along with the 
Calibration Precision results. The entry allows a maximum of 20 
characters. The entered ID displayed on the second line of text. 

Note  The gas cylinder information must be entered in the Settings>Input 
Cylinder Setup screen before a Calibration Precision can be performed. �  
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Use the following procedure to start a Calibration Precision. 

1. The TVA2020 should be ignited and warmed up for at least 30 
minutes prior to performing this procedure. Please refer to the 
TVA2020 operating manual for reference. 

2. From the TVA2020 Main Menu press 5=Comm. 

3. Press 2=Serial. 

4. From the TVA2020 Main Menu press 1=Run. 

IMPORTANT  The TVA2020 must remain in the RUN mode for the 
duration of the Calibration Precision Procedure. �  

5. Use the A/B USB cables provided with the TVA2020 along with the 
USB barrier box to connect the TVA2020 to the MIC-6 Unit 1 input. 

6. The MIC-6 will automatically detect the TVA2020 serial number and 
display ‘idle’ to the right of ‘Unit 1’ on the Home Screen. 

7. Once the USB connection has been made insure that Unit 1 has gas 
port 1 assigned. Navigate to Main Menu>Settings>Gas Port 
Association and refer to that section of the Operation chapter for more 
information. 

8. Navigate to Home Screen>Calibration>Calibration 
Precision>Continue to Calibration Precision>Unit 1. 
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Home Screen>Calibration>Calibration Precision>Continue to 
Calibration Precision>Unit 1 

 

9. Select the ‘Choose span Gas’ button and select which Span Gas Source 
will be used for the Calibration Precision Procedure. Return to 
previous menu. 

10. From Home Screen>Calibration>Calibration Precision>Continue to 
Calibration Precision>Unit 1: Select the ‘Start’ button. The button 
should turn yellow and read ‘Stop’. 

Once the “Start” button is pressed for the calibration precision, the MIC-6 
steps through three repetitions of zero gas and the chosen span gas, as 
follows: 

� Open the zero gas valve and the chosen TVA2020’s assigned valve 

� Poll the TVA2020 for readings, waiting until stabilization, with a 
timeout of 30 seconds 

� Close the zero gas valve and open the chosen span gas valve 

� Poll the TVA2020 for concentration readings until the reading is 
greater than 90% of the entered span gas concentration, with a timeout 
of 30 seconds 

� Continue polling the TVA2020 for concentration readings until 
stabilization, with a timeout of 30 seconds beginning at the original 
span gas valve opening 

� Close the span gas valve. 

� Open the zero gas valve and all of the output valves for 10 seconds to 
flush the span gas from the manifold. 

� Repeat two more times. 
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� Calculate the response times and determine whether the concentration 
readings taken after stabilization meet the PASS/FAIL criteria 

� Record the results in the database for screen viewing or file download. 

11. When the procedure is completed, from the Home Screen Unit 1 will 
read either Calibration Passed or Failed. User can then navigate to: 
Home Screen>Calibration>Calibration Precision>Continue to 
Calibration Precision>Unit 1>View data, to view last Calibration 
Precision run. User can also download all Precision Calibration records 
via USB or Bluetooth. 
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The drift check feature compares the current span gas readings to the most 
recently saved auto calibration data for the instruments being evaluated. 
The drift check will apply each span gas that was used for the calibration 
and calculate the percent error relative to the instrument reading taken at 
the end of the auto calibration routine. 

Note  For more information on “Gas Port Association”, see page 3-30. �  

Home Screen>Drift Check 

 
Home Screen>Drift Check>Go to Gas Port Association 

 
 

Drift Check 
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Home Screen>Drift Check>Continue to Gas Drift Check 

 

The Continue to Drift Check screen contains the following information: 

� User ID: Allows user ID entry and displays the entered ID on the 
second line of text. The user ID is logged along with the drift data in 
the MIC-6 memory. 

� Valve State Display: Indicates which valves are open at any moment 
during the drift check sequence. 

� Start: Initiates the drift check function. 

� Drift Check Limit: Can be set anywhere from 2% to 10%. This limit is 
used to determine pass/fail criteria for the drift check. 

� Acceptance Method: This button allows you to select which acceptance 
method to use for the test. Average will fail acceptance if the average 
test readings are over the acceptance set point. Individual Reading will 
fail acceptance if any individual reading is over the acceptance set point. 

� View Data: Allows the user to view the results of the drift check span(s) 
verification compared to the auto calibration value(s). 
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Pressing this button opens an alpha numeric keypad that allows entry of 
the user ID information that is logged along with the drift check results.  
The entry allows a maximum of 20 characters. The entered ID is displayed 
on the second line of text. 

 

User ID: 
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The Valve State Display indicates which valves are open at any moment 
while the auto calibration sequence is running. 

Home Screen>Calibration>Auto Calibration>Valve State Display 

 

The Valve State Display screen contains the following information: 

� Input Gas: Displays which of the five span gases or zero air is being 
delivered during auto calibration. 

� Output 1–6: Displays which of the six outputs are open or closed 
during auto calibration. 

 

Valve State Display 
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The View Data screen shows data from the current drift check. 

Use the  and  buttons to move up and down and the  and  
buttons to move left and right. 

Home Screen>Drift Check>Continue to Drift Check>View Data 

 

The View Data screen contains the following information: 

� Across: 

� Serial Number: This column lists items associated with the span gas 
connecting on the side of the instrument. 

� Down: 

� Date: Displays date/time of the performed drift check. 

� User Id: Displays ID chosen by the user. 

� Cylinder: Displays gas cylinder associated with the chosen span. 

� Compared Concentration: Compares from the auto calibration span. 

� Measured Concentration 1: Displays 1st measured concentration. 

� Measured Concentration 2: Displays 2nd measured concentration. 

� Measured Concentration 3: Displays 3rd measured concentration. 

� Average: Displays the average of the measured concentration 1–3. 

� Result: Displays a PASS/FAIL result. 

 

View Data 
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The Settings screen allows the user to view the status and alarms, set up 
user preferences, communicate with outside devices and computers, 
download files to USB, and sets security protocol. 

Home Screen>Settings 

 
Home Screen>Settings>More 

 

The Settings screen contains the following information: 

� Gas Port Association: Associate instrument serial numbers with front 
panel gas ports. Used with the Auto Calibration feature. 

� Input Cylinder Setup: Opens a data entry screen to log the specifics of 
the span gases connected to the span ports. 

� Calibration Sequence Setup: Selects the zero and/or span gases to be 
applied during the auto calibration sequence. 

� Instrument Settings: Allows the user to setup the clock, display 
brightness, and manually reboot the instrument. 

� Health Check: View instrument status and alarms, predictive 
diagnostics, preventive maintenance alerts, maintenance history, email, 

Settings 
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health check report files, and contact Thermo Fisher Scientific 
technical support. 

� Communications: Allows the user to communicate with outside devices. 

� Security Access Levels: User selects security protocol. User can also 
change security passwords. 

� User Contact Information: User sets up their contact information. 

� Update Bootloader: Used to update bootloader when an update to the 
bootloader is available. 

� USB Drive: User can update instrument firmware, download data, and 
change USB password. 
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The Gas Port Association screen is used to associate the front panel gas port 
connections, Units 1-6, with the correct instrument serial number. It also 
contains a data entry field for the type of probe that is being used with each 
instrument. The final column is for entering the measured flow rate of each 
instrument. The flow rate is determined independently by a user supplied 
flow meter. Each front panel connection is supplied gas through a 
valve/orifice restrictor combination. If the connected instrument is not 
associated in this screen no gas will be supplied during the auto calibration 
routine. This feature allows for conservation of zero/span gases so they are 
not wasted by flowing when no instrument is attached. For example, the 
gas connection for the instrument connected to USB Unit 6 could be 
attached to any of the 6 gas ports. With multiple instruments connected, it 
may be challenging to correctly map the connections. It is highly 
recommended to connect the instrument gas port and USB connection to 
the same front panel Unit #. 

Use the  and  buttons to move up and down and the  and  
buttons to move left and right. 

Home Screen>Settings>Gas Port Association 

 

The Gas Port Association screen contains the following information: 

� Serial Number: Automatically detected and displayed in the first 
column. 

� Gas Port: Press the box column/row intersection to open a number 
keypad. Enter the front panel gas port associated with that serial 
number. 

� Probe Type: Allows selection of either ‘Standard’ or ‘Extended’ probe 
types. 

Gas Port 
Association 
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� Probe Info: The standard sample probe is the simple or enhanced probe 
with the standard probe tip. The extended probe is the telescoping 
extended probe attachment. 

� Flow Rate: Opens a numeric keypad for optional entry of user measured 
instrument flow rate 
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The information entered on this screen is used during the auto calibration 
routine. The tank concentration is sent to the TVA2020 as part of the set 
up prior to performing the calibration. The purge time is the amount of 
time the MIC-6 waits after the flow to the instruments starts. The tank 
expiration month and date are used to create a warning one month prior to 
the expiration date. The User ID is meant to record the technician involved 
in setting up the tanks. This tank information is stored in the MIC-6 
memory and is available for download via USB or Bluetooth. 

Use the  and  buttons to move up and down and the  and  
buttons to move left and right. 

Home Screen>Settings>Input Cylinder Setup 

 

The Input Cylinder Setup screen contains the following information: 

� Across: 

� Cylinder: This column lists items associated with the span gas 
connecting on the side of the instrument. 

� Concentration: The user enters the PPM tank concentration. Enter 
only as PPM. 

� Min Purge (sec): The user enters the amount of time to purge the 
MIC-6 and TVA2020 prior to starting to read the counts or 
concentration from the TVA2020. 

� Tank Exp. Month: Displays the month the tank will expire. 

� Tank Exp. Day: Displays the day the tank will expire. 

� Tank Exp. Year: Displays the year the tank will expire. 

� User ID: The user enters the ID for the person changing/entering 
the tank information. 

Input Cylinder Setup 
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� Down: 

� Zero: Indicates zero gas information. 

� Span #1–Span #5: Indicates gas information for the spans 1–5. 
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The Calibration Sequence Setup screen is used to select which gases will be 
used for the auto calibration sequence. The button will turn from blue to 
yellow to indicate it has been chosen. The gases will applied automatically 
in increasing order of concentration. Therefore any concentration can be 
connected to any of the span ports but for simplicity it is recommended to 
attach them from Span 1 to Span 5 in increasing order of concentration. 

Home Screen>Settings>Calibration Sequence Setup 

 

The Calibration Sequence Setup screen contains the following information: 

� Zero: Pressing this button turns it from blue to yellow to indicate zero 
air will be delivered during the calibration. 

� Span 1–5: Choose which of the 5 span gases to deliver during the auto 
calibration. The button will turn yellow to indicate it will be delivered 
at the appropriate time. 

 

Calibration 
Sequence Setup 
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The Instrument Settings screen allows the user to configure various 
instrument settings. 

Home Screen>Settings>Instrument Settings 

 

The Instrument Settings screen contains the following information: 

� Clock: Sets date and time. 

� Display Setup: Sets touchscreen display settings. 

� Language: Read only. 

� Reboot Instrument: Reboots the instrument. 

 

Instrument Settings 
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The Clock screen allows the user to set the instrument’s date and time, 
choose date/time format, time zone, and time server. 

Home Screen>Settings>Instrument Settings>Clock 

 

The Clock screen contains the following information: 

� Date: User sets date. 

� Date Format: User selects date format. 

� Time: User sets time. 

� Time Zone: User chooses time zone. 

� Time Server Enabled/Disabled: User can enabled/disable the time server 
to get periodic clock updates. 

� Commit: When pressed, date and time are saved. 

 

Clock 
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The Date screen allows the user to set the date. 

Use the  and  buttons to move left and right to select month and year. 

Home Screen>Settings>Instrument Settings>Clock>Date 

 
 

Date 
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The Date Format screen allows the user to choose from the following 
formats: mm/dd/yyyy, dd/mm/yyyy or yyyy-mm-dd. 

Use the  and  buttons to select. 

Home Screen>Settings>Instrument Settings>Clock>Date Format 

 

The Date Format screen contains the following information: 

� U.S. Format mm/dd/yyyy 

� European Format dd/mm/yyyy 

� ISO 8601 yyyy-mm-dd 

 

Date Format 
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The Time screen allows the user to choose from the following formats: 
mm/dd/yyyy, dd/mm/yyyy or yyyy-mm-dd. 

Use the  and  buttons to select. 

Home Screen>Settings>Instrument Settings>Clock>Time 

 

The Time screen contains the following information: 

� Hours 

� Minutes 

� Seconds 

 

Time 
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The Time Zone screen allows the user to set the time zone for the Network 
Time Protocol (NTP) server. This should be set to the time zone that the 
instrument is located in. 

Use the  and  buttons to select. 

Home Screen>Settings>Instrument Settings>Clock>Date / Time 
Parameters>Time Zone 

 

The Time Zone screen contains the following information: 

� Date Line West(UTC-12) 

� Samoa Time Zone(UTC-11) 

� Aleutian Time Zone(UTC-10) 

� Alaskan Time Zone(UTC-9) 

� Pacific Time Zone(UTC-8) 

� Pacific Daylight Savings(UTC-7) 

� Mountain Time Zone(UTC-7) 

� Mountain Daylight Savings(UTC-6) 

� Central Time Zone(UTC-6) 

� Central Daylight Savings((UTC-5) 

� Eastern Time Zone(UTC-5) 

� Eastern Daylight Savings(UTC-4) 

� Atlantic Time Zone(UTC-4) 

� Mid-Atlantic(UTC-3) 

� South Georgia(UTC-2) 

Time Zone 
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� Cape Verde Time(UTC-1) 

� Coordinated Universal Time(UTC-0) 

� Central European Time(UTC+1) 

� Eastern European Time(UTC+2) 

� Further-Eastern European Time(UTC+3) 

� Gulf Standard Time(UTC+4) 

� Yekaterinburg Time(UTC+5 

� Omsk Time(UTC+6) 

� Indochina Time(UTC+7) 

� ASEAN Common Time(UTC+8) 

� Japan Standard Time(UTC+9) 

� Chamorro Time Zone(UTC+10) 

� Sredmnekolymsk Time(UTC+11) 

� New Zealand Standard Time(UTC+12) 
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The Time Server screen allows the user to enable/disable the time server to 
get periodic clock updates. 

Home Screen>Settings>Instrument Settings>Clock>Date / Time 
Parameters>Time Server 

 

The Time Server screen contains the following information: 

� Time Server: Enables/Disables periodic clock updates from an NTP 
(Network Time Protocol) source. 

� Set Time Server: User can choose specific time server. 

� Set Default: When pressed, default time server will be used. 

 

Time Server 
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The Display Setup allows the user to change the brightness of the display 
and choose power save option. 

Home Screen>Settings>Instrument Settings>Display Setup 

 

The Display Setup screen contains the following information: 

� Power Save: Minutes before screen times out. Toggles enable/disable. 

� Power Save Setting: Option whereby the user can display a black screen 
after a set amount of inactivity. 

� Brightness: Sets the brightness of the display. 

 

Display Setup 
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The Health Check screen is used for viewing instrument status and alarms, 
predictive diagnostics, preventive maintenance schedules, maintenance 
history, emailing files describing the health/status of the instrument, and 
viewing the instrument’s firmware version. 

Note   This symbol denotes there is an active alarm in the module. �  

Note   This symbol denotes there is an active maintenance alarm or 
condition in the module. �  

Home Screen>Settings>Health Check 

 

The Health Check screen contains the following information: 

� Status and Alarms: Allows the user to view the status and alarm menus. 
Menus are broken down according to modules where the user can view 
instrument readings, setpoints and alarms. 

� Predictive Diagnostics: This feature is not implemented yet. 

� Maintenance History: This feature is not implemented yet. 

� File Sharing and Support: File sharing via email. Support through 
Thermo Fisher Scientific technical support. 

� iQ360: The iQ360 feature is a paid subscription enabling or disabling 
the instrument to send automated emails to technical support when an 
alarm or alert is triggered. 

� Firmware Version: Shows the instrument’s firmware version. 

Health Check 
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The Status and Alarms screen provides information with respect to module 
alarms. In each screen, instrument readings, setpoints, and low/high alarm 
values are displayed. 

Note   This symbol denotes there is an active alarm in the module. �  

Home Screen>Settings>Health Check>Status and Alarms 

 

The Status and Alarms screen contains the following information: 

� Peripherals Support: Displays peripherals support alarms and faults. 

� Valve Resets: This feature is not implemented yet. 

� Serial Numbers: Displays all the serial numbers for the instrument. 

� TVA Status: Displays alarms associated with connected TVA2020 
instruments. 

 

Status and Alarms 
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Displays the status of the three step pol boards and the valves connected to 
them.  A loss of communication or voltage error may indicate a problem 
which will prevent the valves from operating correctly. 

Use the  and  buttons to move up and down and the  and  
buttons to move left and right. 

Home Screen>Settings>Health Check>Status and Alarms>Peripherals 
Support 

 

The Peripherals Support screen contains the following information: 

� Across: 

� Peripherals Support: This column lists items associated with the 
peripherals support module. 

� Value: Displays the current value for each item. 

� Low Alarm: Displays low alarm status for each item. 

� High Alarm: Displays high alarm status for each item. 

� Units: Displays units for each item. 

� Down: 

� Module Temperature: Displays the current module temperature of 
the module. 

� Instrument Error: Displays OK/Fail for PCP, datalogging, 
streaming, serial server, and Modbus protocols. 

� Board Communication: Displays OK/Fail for board communication 
status. 

Peripherals Support 
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� Power Supply: Displays OK/Fail of power supplies. Power supply 
goes red if any voltages are outside their limits. No voltage rows 
ever get highlighted. 

� 2.5V Diagnostic: Displays current voltage readings. Alarm limits 
are not changeable. 

� 3.3V Diagnostic: Displays current voltage readings. Alarm limits 
are not changeable. 

� 5.0V Diagnostic: Displays current voltage readings. Alarm limits 
are not changeable. 

� 24V Diagnostic: Displays current voltage readings. Alarm limits 
are not changeable. 

� 5.0V Step Board 1: Displays current voltage readings. Alarm limits 
are not changeable. 

� 24V Step Board 1: Displays current voltage readings. Alarm limits 
are not changeable. 

� 5.0V Step Board 2: Displays current voltage readings. Alarm limits 
are not changeable. 

� 24V Step Board 2: Displays current voltage readings. Alarm limits 
are not changeable. 

� 5.0V Step Board 3: Displays current voltage readings. Alarm limits 
are not changeable. 

� 24V Step Board 3: Displays current voltage readings. Alarm limits 
are not changeable. 
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The Serial Numbers screen displays the serial number of modules installed 
in the instrument. (Not currently active in the MIC-6.) 

Home Screen>Settings>Health Check>Status and Alarms>Serial 
Numbers 

 

The Serial Numbers screen contains the following information: 

� Instrument: Instrument serial number. 

� Peripherals Support: Peripherals support serial number. 

 

Serial Numbers 
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The TVA Status screen displays any alarms that are active in the TVA 
instruments currently connected to the MIC-6. 

Home Screen>Settings>Health Check>Status and Alarms>TVA Status 

 
 

TVA Status 
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The File Sharing and Support screen allows the user to send health check 
report files to Thermo Fisher Scientific technical support or user emails. 
The Health Report file includes: Status and Alarms, PM Alerts, Activity 
Log, Service Database, Cal History, and Data Log (last 24 hours). 

Note  To create email list, go to Settings>User Contact Information. To 
configure email, go to Settings>Communications>Email Server 
(SMTP). �  

Home Screen>Settings>Health Check>File Sharing and Support 

 

The File Sharing and Support screen contains the following information: 

� Download Health Check Report to USB Drive: Sends the health report to 
USB drive. 

� Email Health Check Report File to Technical Support: Sends the health 
report file to technical support and the customer email addresses via 
email. 

� Email Health Check Report to User Email Accounts: Sends the health 
report file to a personal account via email. 

� 3rd Party Services: The 3rd party services feature is a paid subscription, 
which allows a service provider to enable or disable automated email 
notifications when an alarm or alert is triggered. 

 

File Sharing and Support 
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The iQ360 is a paid subscription enabling or disabling the instrument to 
send automated emails to technical support when an alarm or alert is 
triggered. 

Home Screen>Settings>Health Check>iQ360 (Get Started) 

 
Home Screen>Settings>Health Check>iQ360 (Status and Renewal 
Request) 

 

The iQ360 screen contains the following information: 

� Get Started: Allows the user to access the menu where the subscription 
passcode is entered. 

� Status and Renewal Request: Allows the user to access the iQ360 menu 
once the subscription has been enabled. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen. 

 

iQ360 
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The Get Started screen allows the user to access the menu where the 
subscription passcode is entered. 

Home Screen>Settings>Health Check>iQ360>Get Started 

 

The Get Started screen contains the following information: 

� Resend Subscription E-mail: Allows the user to request another 
subscription passcode if the email was never received. 

� Enter Subscription Access Code: Allows the user to enter the subscription 
passcode to enable an iQ360 subscription. 

� Exit and Return to the Home Screen: Exits screen and returns to the 
Home Screen. 

 

Get Started 
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The Status and Renewal Request screen allows the user to access the iQ360 
menu once the subscription has been enabled. 

Home Screen>Settings>Health Check>iQ360>Status and Renewal 
Request 

 

The Status and Renewal Request screen contains the following 
information: 

� iQ360 Status: Informs the user if the subscription is enabled. 

� iQ360 Subscription Expiration Date: Informs the user when the 
subscription will expire. 

� iQ360 Test Connection: Allows the user to verify the network 
connection is working. 

� iQ360 Subscription Renewal: Allows the user to request a subscription 
renewal via email. 

 

Status and Renewal 
Request 
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The Communications screen allows the user to set TCP/DHCP 
parameters, Email Server, and Instrument ID. Buttons are grayed out if not 
selected in Settings>Configuration. 

Home Screen>Settings>Communications 

 

The Communications screen contains the following information: 

� Wired TCP/DHCP: Settings for communicating with the instrument 
through wired Ethernet. 

� Email Server (SMTP): Settings for communication with email. 

� Instrument ID: Allows the user to edit the instrument identification 
number (ID). The ID is used to identify the instrument when using 
protocols to control the instrument or collect data. It may be necessary 
to edit the ID number if two or more of instruments of the same model 
are connected to one computer. Valid instrument ID numbers are from 
0 to 127. The MIC-6 has a default instrument ID of 1. 

 

Communications 
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The Wired TCP/DHCP screen allows the user to communicate with the 
instrument via wired TCP/IP settings. 

Note  When DHCP is enabled, the dynamic IP address is used. When 
DHCP is disabled, the static IP address is used. �  

Home Screen>Settings>Communications>Wired TCP/DHCP (with 
DHCP enabled) 

 
Home Screen>Settings>Communications>Wired TCP/DHCP (with 
DHCP disabled) 

 

The Wired TCP/DHCP screen contains the following information: 

� DHCP: Toggles DHCP enabled/disabled. 

� Dynamic IP Address: Dynamic IP address of the instrument. 

� Dynamic Netmask: Dynamic Netmask of instrument. 

� Dynamic Gateway: Dynamic Gateway of instrument. 

Wired TCP/DHCP 
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� Static IP Address: Static IP address of the instrument. This is settable 
when DHCP is disabled. 

� Static Netmask: Static Netmask of instrument. This is settable when 
DHCP is disabled. 

� Static Gateway: Static Gateway of instrument. This is settable when 
DHCP is disabled. 

� DNS Server Address: DNS IP address of instrument. This is settable 
when DHCP is disabled. 

� Wired MAC Address: Instrument MAC address. 

� Host Name: Host name of instrument. 
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The Email Server (SMTP) screen allows the user to configure their email 
preferences. 

Home Screen>Settings>Communications>Email Server (SMTP) 

 

The Email Server (SMTP) screen contains the following information: 

� SMTP Server Address: Address of the user’s email server. 

� From Email Address: The email address that goes in the From field in 
emails. 

� SMTP Server Port: Server port of user’s email server. 

� Email Password: Password for SMTP server. 

� Email UserName: User name that is authorized to send email through 
SMTP server. 

 

Email Server (SMTP) 
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The Access Levels screen allows the user to set the instrument to either 
View Only or Full Access. When in Full Access, the user will have access to 
all screens. When set to View Only, user will not be able to change any 
values. 

Home Screen>Settings>Security Access Levels (Full Access) 

 
Home Screen>Settings>Security Access Levels (View Only Access) 

 

The Security Access Levels screen contains the following information: 

� Current Security Access Full Access: Read only. User will be able to 
change all values. Password is needed for full access. 

� Current Security Access View Only: Read only. User won’t be able to 
change any values. Password is not needed for view only. 

� Change Security Access to View Only: User can switch to view only 
mode. Password not needed to change settings to view only access. 

� Change Security Access to Full Access: User can switch to full access 
mode. Password is needed to change settings to full access. 

Security Access 
Levels 
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� Change Full Access Security Password: Full access password can have a 
blank value or user selected password. 

� Change Instrument Password: User can change instrument password. 

� Reset Instrument Password: User can reset the instrument password. 
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The Change Security to View Only Access screen allows the user to set the 
instrument to view only. 

Home Screen>Settings>Security Access Levels>Change Security Access 
to View Only Access 

 

The Change Security to View Only Access screen contains the following 
information: 

� Set Access Level to View Only: Programs the instrument to be in the view 
only access level, where the user won’t be able to change any values. 

� Cancel: Exit screen. 

Note  To change security access from view only access to full access, a 
keypad will be displayed where the user can enter full access password. �  

 

Change Security to View 
Only Access 
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The Change Full Access Security Password screen allows the user to set a 
new password for allowing full access. 

Home Screen>Settings>Security Access Levels>Change Full Access 
Security Password 

 
Home Screen>Settings>Security Access Levels>Change Full Access 
Security Password>Continue 

 
 

 
 

Change Full Access 
Security Password 
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The Change Full Access Security Password screens contain the following 
information: 

� Enter Current Security Access Password: User enters current security 
access password. 

� Continue: Proceeds to next screen. 

� Enter New Security Access Password: User enters new security password. 

� Confirm New Security Access Password: User confirms new security 
password for spelling confirmation. 

� Commit New Security Access Password Change: Commits new security 
password. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen without changing password. 
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The Change Instrument Password screen allows the user to change the 
instrument password. 

Home Screen>Settings>Security Access Levels>Change Instrument 
Password 

 
Home Screen>Settings>Security Access Levels>Change Instrument 
Password>Continue 

 
 

 
 

Change Instrument 
Password 
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The Change Instrument Password screen contains the following 
information: 

� Enter Current Instrument Password: User enters current instrument 
password. 

� Continue: Proceeds to next screen. 

� Enter New Instrument Password: User enters new instrument password. 

� Confirm New Instrument Password: User confirms new instrument 
password for spelling confirmation. 

� Commit New Instrument Password Change: Commits new instrument 
password. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen without changing password. 
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The Reset Instrument Password screen allows the user to reset the 
instrument password for Database, SNMP, and VNC. 

The default instrument password format is an alternating combination of 
instrument serial number and installed firmware build number. For 
example if your instrument serial number is 123456789 and the 
instrument firmware version is 1.6.8.ABCDE where the last five digits are 
the build number, then the default instrument password number will be 
1A2B3C4D5E6789. 

Home Screen>Settings>Security Access Levels>Reset Instrument 
Password 

 

The Reset Instrument Password screen contains the following information: 

� Reset: Allows the user to reset the instrument password. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen without changing password. 

 

Reset Instrument 
Password 
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The User Contact Information screen allows the user to enter their contact 
information. This is useful when contacting technical support through 
emails found at the screen Health Check>File Sharing and Support. 

Home Screen>Settings>More>User Contact Information 

 

The User Contact Information screen contains the following information: 

� Business Name 

� User Name 

� Alternate User Name 

� User ID 

� Business Address 

� Business Shipping Address 

� To: User Email Address 

� CC: User Email Address 1−10 

� User Phone Number 

� Alternate User Phone Number 

� Shelter / Lab Phone Number 

 

User Contact 
Information 
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The Update Bootloader screen allows the user to update bootloader and 
reboot the instrument. The bootloader is a small program that interfaces 
with our hardware and runs our operating system on power-up. The 
bootloader may change to optimize hardware settings or if there are 
changes to the hardware. If the button is blue, an update to the bootloader 
is available. If button is greyed out, no update is needed. 

Home Screen>Settings>More>Update Bootloader 

 

The Update Bootloader screen contains the following information: 

� Reboot and Update: Update bootloader and reboot instrument. 

� Exit: Exits screen. 

 

Update Bootloader 
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The USB Drive screen allows the user to update firmware, 
download/upload information, and change the USB password. 

Note  The USB drive screen only is useable when a USB drive is inserted 
into the USB port. When a USB drive is inserted, the user is prompted to 
enter the password if a password has been set. �  

Home Screen>Settings>More>USB Drive 

 

The USB Drive screen contains the following information: 

� Firmware Update Via USB Drive: If USB is mounted, user can update 
instrument firmware. 

� Download Data To USB Drive: User can download/upload 
information. 

� Change USB Password: User can change the USB password. 

� Reset USB Password: User can reset the USB password. 

 

USB Drive 
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The Firmware Update Via USB Drive screen allows the user to update 
instrument firmware from the USB drive. 

Home Screen>Settings>More>USB Drive>Firmware Update Via USB 
Drive 

 

The Firmware Update Via USB Drive screen contains the following 
information: 

� Update Firmware: User chooses firmware file from USB and updates 
instrument firmware. Instrument reboots when update is finished. 

� Exit: User exits without updating firmware. 

 

Firmware Update Via 
USB Drive 
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Use the following procedure to update firmware using the USB 
connection. 

1. Copy the update*.zip file onto the USB FLASH drive using Windows 
Explorer or another means. The file must be copied into the root 
directory of the USB stick's file system otherwise it won't be 
recognized. Also, make sure the USB stick is formatted using the FAT 
or FAT32 file system. 

2. Plug a USB flash drive into the data port on the front panel of the unit 
or into one of the USB ports on the side near the power cable. A pop-
up box will appear, acknowledging that a flash drive has been detected. 
If a USB password has been previously set, you will be prompted to 
enter the USB password to continue. Press Enter to continue. 

 

3. Press the OK button on the pop-up box to go to the Firmware Update 
Via USB Drive screen. 
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4. Press the Firmware Update Via USB Drive button to start the 
firmware update process. 

 

5. Press the Update Firmware button. 

 

6. The on-screen instructions will prompt the user to select the firmware 
update file and display what it is doing at each step and some steps may 
take several minutes to complete. 
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7. Press Yes to confirm and proceed with the firmware upgrade. 

 

Note  Do not power off the instrument while the firmware update is in 
progress. �  

8. The instrument should reboot automatically and should have the new 
firmware installed. To check that the firmware was installed, go to the 
Settings>Health Check screen and view the Firmware Version button. 
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Calibration Data and Calibration Precision Data for the preceding 6 years 
can be obtained from the MIC-6 via USB flash drive. The data is saved in 
csv format files, which are described in Appendix D, “Data File Formats”. 
Data files downloaded to USB will be placed into the /Thermo/ folder on 
the root of the flash drive, and the time and date of the file creation will be 
part of the file name. 

Home Screen>Settings>More>USB Drive>Download Data To USB 
Drive 

 

The Download Data to USB Drive screen contains the following 
information: 

� Download Calibration Data by Date: Select calibration data within a 
range of dates. 

� Download All Calibration Data: Downloads all calibration data. 

� Download Calibration Precision Data: Downloads calibration precision 
data. 

� Download Service Log: Downloads service log. 

� Download Configuration Data Backup To USB: Allows the user to 
download the configuration file from the instrument to the USB. 

� Download System Log: Consists of system log text files, which include a 
listing of system errors. 

� Restore: Allows the user to upload the configuration files from the USB 
to the instrument. 

 

Download Data To USB 
Drive 
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Use the following procedure to download data using the USB connection. 

1. Plug a USB flash drive into the data port on the front panel of the unit 
or into one of the USB ports on the side near the power cable. A pop-
up box will appear, acknowledging that a flash drive has been detected. 
If a USB password has been previously set, you will be prompted to 
enter the USB password to continue. 

 

2. Press the OK button on the pop-up box to go to the USB Drive screen. 

 

3. Press the Download Data To USB Drive button to go to the USB 
Download Data screen. 
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4. Press the Download Calibration Data button to go to the Download 
Calibration Data screen. 

 

5. To download Calibration Data (file name will start with 
"CalibrationData_" and then the date/time): 

a. Press the Download Calibration Data by Date button: 

 
i. Press the Limit Download Date button and enter the beginning 

and end dates for the portion of the data you wish to download. 
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ii. Press the Back arrow to go back to the previous screen. 

iii. Press the Download button to download the data file to the 
USB drive. The button will turn yellow, and when the 
download is finished it will turn back to blue. 

 
b. Press the Download All Calibration Data button to download all of 

the previous six years of data in one file. The button will turn 
yellow, and when the download is finished it will turn back to blue. 

6. To download Calibration Precision Data (file name will start with 
"CalibrationPrecision_" and then the date/time): 

a. Press the Download Calibration Precision Data button. The button 
will turn yellow, and when the download is finished it will turn 
back to blue. 

Note  Do not remove the USB drive from the instrument while the data 
is downloading. �  
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The Change USB Password screen allows the user to set a new password for 
accessing USB. 

Home Screen>Settings>USB Drive>Change USB Password 

 
Home Screen>Settings>USB Drive>Change USB Password>Continue 

 
 

 
 

Change USB Password 
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The Change USB Password screens contain the following information: 

� Enter Current USB Password: User enters current USB access password. 

� Continue: Proceeds to next screen. 

� Enter New USB Password: User enters new USB access password. 

� Confirm New USB Password: User confirms new USB access password 
for spelling confirmation. 

� Commit New USB Password Change: Commits new USB access 
password. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen without changing password. 
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The Reset USB Password screen allows the user to reset the USB password. 

The default USB password format is an alternating combination of 
instrument serial number and installed firmware build number. For 
example if your instrument serial number is 123456789 and the 
instrument firmware version is 1.6.8.ABCDE where the last five digits are 
the build number, then the default USB password number will be 
1A2B3C4D5E6789. 

Home Screen>Settings>Security Access Levels>Reset USB Password 

 

The Reset USB Password screen contains the following information: 

� Reset: Allows the user to reset the USB password. 

� Cancel and Return to the Home Screen: Exits screen and returns to the 
Home Screen without changing password. 

 

 

Reset USB Password 
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Chapter 4  
Maintenance 

This chapter describes the periodic maintenance procedures that should be 
performed on the instrument to ensure proper operation. Since usage and 
environmental conditions vary greatly, you should inspect the components 
frequently until an appropriate maintenance schedule is determined. 

Read the safety precautions before beginning any procedures in this 
chapter. 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. For more 
information about appropriate safety precautions, see the “Servicing” 
chapter. �  

 

Use the following procedure to perform a leak test. 

1. Plug all six of the Front panel Output fittings. 

2. Connect clean pressurized Zero Air to gas port “Zero” and adjust 
pressure to 25.0 psi. 

3. From the Instrument Front Panel Navigate to Manual Calibration: 
Home>Calibration>Manual Calibration 

Safety 
Precautions 

 

Leak Test 
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4. Set Input Gas to “Zero”. 

 

5. Set all six Outputs to “Opened”. Then select “Start”. 

 

6. With an external valve isolate the Zero Air from the unit. 

7. Utilizing an external pressure gauge observe gas pressure of the unit for 
five minutes. 

8. Pressure drop should be less than 1.0 psi over 5 minutes. 
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9. Remove plugs from all Output connections. 

Use the following procedure to perform a flow test. 

1. Set Input Gas to “Zero”. 

 

2. From the Manual Calibration Menu: Set Output 1 to “Opened” and 
Outputs 2 thru 6 to “Closed”. Measure and record flow at Output 1. 

 

3. Disconnect Zero Air from “Zero” and connect to “Span 1”. From the 
Manual Calibration Menu: set the Gas Mode to “Span 1”, Output 2 to 
“Opened” and Outputs 1,3,4,5,6  to “Closed”. Measure and record 
flow at Output #2. 

4. Disconnect Zero Air from “Span 1” and connect to “Span 2”. From the 
Manual Calibration Menu: set the Gas Mode to “Span 2”, Output 3 to 
“Opened” and Outputs 1,2,4,5,6 to “Closed”. Measure and record flow 
at Output 3. 

Flow Test 
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5. Disconnect Zero Air from “Span 2” and connect to “Span 3”. From the 
Manual Calibration Menu: set the Gas Mode to “Span 3”, Output 4 to 
“Opened” and Outputs 1,2,3,5,6  to “Closed”. Measure and record 
flow at Output 4. 

6. Disconnect Zero Air from “Span 3” and connect to “Span 4”. From the 
Manual Calibration Menu: set the Gas Mode to “Span 4”, Output 5 to 
“Opened” and Outputs 1,2,3,4,6 to “Closed”. Measure and record flow 
at Output. 

7. Disconnect Zero Air from “Span 4” and connect to “Span 5”. From the 
Manual Calibration Menu: set the Gas Mode to “Span 5”, Output 6 to 
“Opened” and Outputs 1,2,3,4,5  to “Closed”. Measure and record 
flow at Output 6. 

8. All flows should be between 1.5 and 2.8 LPM. 
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Chapter 5  
Troubleshooting 

This chapter presents guidelines for diagnosing analyzer failures, isolating 
faults, and includes recommended actions for restoring proper operation.  

Read the safety precautions in Appendix A, “Safety” before performing any 
actions listed in this chapter. 

Table 5–1 provides general troubleshooting information for the common 
platform and indicates the checks that you should perform if you 
experience an instrument problem. It also lists MIC-6 specific 
troubleshooting information and alarm messages you may see on the 
graphics display and provides recommendations about how to resolve the 
alarm condition. 

Table 5–1. MIC-6 Troubleshooting Guide 

Problem Possible Cause Action 

Instrument does not start 
(LEDs on front panel do not 
come on and display is 
blank) 

No power Verify that the power cord is 
plugged in, power is available and 
that it matches the voltage and 
frequency configuration of the 
instrument. 

 Fuse is blown or missing Disconnect power and check 
fuses with a volt meter. 

 Bad switch or wiring 
connection to switch 

Check for 24V @ J9 on the 
Backplane board (middle pins). 
Check all wiring connections. 

Front panel display does 
not start (LEDs on front 
panel are off) 

Disconnected ribbon 
cable 

Power down and evaluate 
connections of display ribbon 
cable. 

Front panel display does 
not start (LEDs on front 
panel are on) 

Defective Display Connect to the instrument using 
ePort. Select “Remote Interface”. 
If normal GUI is displayed, replace 
defective display. 

Front panel display stays 
white after power up (LEDs 
on front panel are on) 

Unseated or missing 
Micro SD card 

Power off, re-seat Micro SD or 
install if missing. 

Safety Precautions 

Troubleshooting 
Guide 
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Problem Possible Cause Action 

 Micro SD Card 
Programming 

If Micro SD card was just 
replaced, re-install the old one. If 
the problem is fixed, request a 
replacement Micro SD card. 

Solenoid current out of 
range (option) 

Sticking or damaged 
solenoid 

Reset solenoid via 
Settings>Health Check>Status 
and Alarms>Valve and Pump 
Resets screen. If damaged, 
replace solenoid valve block. 

Alarm – 5V/24V Step Board Cable connection Check the cable connection to 
that Step POL board. 

Alarm – Instrument 
Temperature 

Fan failure Replace fan if not operating 
properly. 

 Dirty fan filter Clean or replace filter. 

 Overheating PCB Locate defective PCB reporting 
the error and replace if needed. 

Display shows 
“disconnected” 

No instrument connected Connect instruments. 

 Instrument not in serial 
mode 

Place instrument in serial mode. 

 USB barrier box not 
being used 

Connect barrier box between 
analyzer and MIC-6. 

 USB not connected Check USB connections. 

Connected analyzer does 
not zero or span 

Gas supply not 
connected 

Connect gases to supply fittings. 

 Gas supply pressure too 
low 

Confirm gas supply pressure is set 
correctly. 

 Analyzer probe not 
connected to delivery 
connection 

Check analyzer probe is 
connected. 

 Valves are not opening Check gas port association is 
correct. 

  Check flow rate at expected ports. 

Auto calibration or drift 
check start button is greyed 
out 

Gas ports not associated 
with connected analyzers 

Confirm gas port association is 
correct. 
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Chapter 6  
Servicing 

This chapter describes the periodic servicing procedures that should be 
performed on the instrument to ensure proper operation and explains how 
to replace the MIC-6 subassemblies. 

Read the safety precautions before beginning any procedures in this 
chapter. 

The service procedures in this manual are restricted to qualified service 
representatives. �  
 

If the equipment is operated in a manner not specified by the 
manufacturer, the protection provided by the equipment may be 
impaired. �  
 

CAUTION  If the LCD panel breaks, do not let the liquid crystal contact 
your skin or clothes. If the liquid crystal contacts your skin or clothes, wash 
immediately using soap and water. �  

Do not remove the LCD panel or frame from the LCD module. �  

The LCD polarizing plate is very fragile, handle it carefully. �  

Do not wipe the LCD polarizing plate with a dry cloth, as it may easily 
scratch the plate. �  

Do not use alcohol, acetone, MEK or other Ketone based or aromatic 
solvents to clean the LCD module, but rather use a soft cloth moistened 
with a naphtha cleaning solvent. �  

Do not place the LCD module near organic solvents or corrosive gases. �  

Do not shake or jolt the LCD module. �  

Safety 
Precautions 

Icon Here 

Icon Here 
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Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. For more 
information about appropriate safety precautions, see “Safety”. �  

Note  If an antistatic wrist strap is not available, be sure to touch the 
instrument chassis before touching any internal components. When the 
instrument is unplugged, the chassis is not at earth ground. �  
 

 
Figure 6–1. Properly Grounded Antistatic Wrist Strap 

Note  Ground to unpainted case or outlet as shown. �  
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New versions of the instrument software are periodically made available via 
a USB flash drive only. 

For more information on installing new firmware, see “Firmware Update 
Via USB Drive” on page 3-69. 

Table 6–1 lists the replacement parts for the MIC-6 major subassemblies. 
Refer to Figure 6–2 through Figure 6–4 to identify component location. 

Table 6–1. MIC-6 Replacement Parts 

Part Number Description 

115360-00 Display, 24 bit 

116651-00 Calibration cap barbed fitting 

119416-00 Calibration cap, probe tip 

22-000485-1008 O-ring, probe tip 

119502-00 Feet 

116752-00 Fan assembly 

117004-00 Fuse, inlet 

113371-90 SCB board 

113844-00 PSB Board 

115635-01 Power supply, 24V 

119408-00 Power cord, USB 

119527-00 Cable, USB, 2 ft 

119505-00 USB hub, 7 port 

119541-00 Fuse, 1.25A, 250V USB 

119504-00 Tubing PVC (internal sold by foot) 

114664-00 Step POL board 

119351-01 Valve assembly, gas out 

119351-00 Valve assembly, gas in 

119360-16 Valve 

117871-00 Fan guard 

117872-00 Filter, fan (pkg of 5) 

 
 

Firmware 
Updates 

Replacement 
Parts List 
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Figure 6–2. MIC-6 Component Layout Top View 
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Figure 6–3. MIC-6 Component Layout Side View 

 
Figure 6–4. MIC-6 Component Layout Front View 
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Use the following procedure to replace the fuses. 

1. Turn instrument OFF and unplug the power cord. 

2. Remove fuse drawer, located on the AC power connector. 

3. If either fuse is blown, replace both fuses. 

4. Insert fuse drawer and reconnect power cord. 

 
Figure 6–5. Replacing the Fuses 

 

Fuse 
Replacement 
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Use the following procedure to replace the filter. 

1. Turn instrument OFF and unplug the power cord. 

2. Starting with top right corner, pull out to remove fan cover. 

 
Figure 6–6. Start with Top Right Corner of Fan Cover 

3. Replace filter and snap fan cover back in place. 

 
Figure 6–7. Removing the Fan Cover 

Filter 
Replacement 
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Use the following procedure to replace the fan. 

Equipment required: 

Phillips drive, #2 

1. Turn instrument OFF, unplug power cord, and remove the cover 
(Figure 2–1). 

2. Unplug the fan cable J18. 

 
Figure 6–8. Unplugging the Fan Cable 

3. Starting with top right corner, pull out to remove fan cover. 

4. Unhook the four latches of the fan cover. 

5. Unfasten the four 6-32 screws from the fan housing. 

6. Replace fan and reassemble in reverse order. 

Fan Replacement 
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Figure 6–9. Replacing the Fan 
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Use the following procedure to replace the LCD module. 

Equipment required: 

Wrench, 1/4-inch 

1. Turn instrument OFF and unplug the power cord. 

2. Remove top cover. 

3. Unplug LCD board cable. 

4. Using 1/4-inch wrench, unfasten four #4-40 nuts on the LCD housing. 

 
Figure 6–10. Replacing the LCD Module 

LCD Module 
Replacement 
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Figure 6–11. Replacing the LCD Module pt 2 

5. Unplug LCD cables bottom side of the board. 

6. Using 1/4 wrench, unfasten four #4-40 nuts of the LCD mounting 
clamps and remove the LCD module. 

7. Pull LCD outwards from the LCD housing. 

Note  Make sure LCD grounding strap 2X is located under LCD housing 
during replace and reassembly. �  
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Use the following procedure to replace the LCD board. 

1. Turn instrument OFF and unplug the power cord. 

2. Unplug board cable and LCD cables from the bottom of the board. 

3. Pull LCD board off the standoffs and replace. 

 
Figure 6–12. Removing Electrical Cables from LCD 

4. Replace LCD board and reassemble in reverse order. 

 

LCD Board 
Replacement 
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Use the following procedure to replace the peripherals support board or 
system controller board. 

1. Turn instrument OFF, unplug power cord, and remove the cover 
(Figure 2–1). 

2. Pull tab out (two per board). 

3. Pull board out. 

 
Figure 6–13. Replacing the Peripherals Support Board 

4. Replace board and reassemble in reverse order. 

Peripherals 
Support Board 

and System 
Controller Board 

Replacement 
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Use the following procedure to replace the power supply. 

Equipment required: 

Phillips drive, #2 

1. Turn instrument OFF, unplug power cord, and remove the cover 
(Figure 2–1). 

2. Unplug all electrical shown J9, J10, J24, J25, J26, and ground. 

3. Unfasten captive hardware. 

4. Slide power supply left, clearing three case floor plate keyways. 

 
Figure 6–14. Removing Power Supply 

Power Supply 
Replacement 
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5. Pull power supply up. 

6. Replace power supply and reassemble in reverse order. 

 
Figure 6–15. Replacing Power Supply 
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Use the following procedure to replace the Step POL Board. 

Equipment required: 

Torque screwdriver, T15 or Slot screwdriver, 3/16-inch 

1. Turn instrument OFF, unplug power cord, and remove the cover 
(Figure 2–1). 

2. Unplug Step POL power cable J4. 

3. Unplug Step POL signal cable J2. 

4. Unplug pump cable J7. 

5. Unfasten captive hardware. 

 
Figure 6–16. Unplug and Unfasten Step POL Board 

Step POL Board 
Replacement 
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Figure 6–17. Clear Partition Keyway Step POL Board 

6. Slide step board 1 upwards clearing the partition panel keyway. 

7. If replacing step board 1, make sure switch 1 and 2 are pointed away 
from ON (Figure 6–18). If replacing optional step board 2, make sure 
switch 1 is pointed towards ON and switch 2 is pointed away from ON 
(Figure 6–19). 

8. Refer to “Replacing Valves on the Manifold” page 6-20 for electrical 
connections to manifold valve, is unplugged. 

9. Replace Step POL board and reassemble in reverse order. 
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Figure 6–18. Step POL Board 1 Switch Settings 

 
Figure 6–19. Step POL Board 2 Switch Settings 
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Figure 6–20. Step POL Board 3 Switch Settings 

Note  The procedure shown above can be used on any Step POL 
replacement. �  
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Use the following to replace the valves on the manifold. 

Equipment required: 

Hex drive, 1/8-inch 

1. Turn the instrument OFF, unplug the power cord, and remove the 
cover (Figure 2–1). 

2. Determine which valve to replace from this plumbing diagram. 

 
Figure 6–21. Replacing Valves on the Manifold 

Replacing Valves on 
the Manifold 



Servicing 
Step POL Board Replacement 

Thermo Scientific MIC-6 Instruction Manual     6-21 

3. Unfasten screw with 1/8-inch hex drive. 

4. Pull valve upwards and replace. 

5. During assembly, do not over-tighten 4-10 inch pound (.45-1.13 
Newton meter). 

6. Refer to Figure 6–24 for electrical connections. 

 
Figure 6–22. Replacing Valves on the Manifold pt 2 

Note  If tubing needs replacement to release clamp, follow these 
instructions. �  
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Figure 6–23. Tube Clamp Detail 

 
Figure 6–24. Manifold Valve Electrical Connections 
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Use the following to replace the USB Hub. 

Equipment required: 

Wrench or nut driver, 5/16-inch 

1. Turn the instrument OFF, unplug the power cord, and remove the 
cover (Figure 2–1). 

2. Unplug all USB cables from the hub. 

3. Unplug the Hub Power connector. 

4. Remove the two 5/16-inch hub mounting nuts. 

5. Pull hub out. Replace USB hub and reassemble in reverse order. 

 
Figure 6–25. Removing the USB Hub Assembly 

USB Hub 
Replacement 
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Figure 6–26. Replacing the USB Hub Assembly pt 2 
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Chapter 7  
Optional Equipment 
 

Calibration Data for the previous 6 years and Calibration Precision Data 
can be obtained from the MIC-6 via Bluetooth connection, using any 
commercially available OBEX file transfer app on the Bluetooth device. 
Bluetooth connection to the MIC-6 can be achieved via a USB Bluetooth 
dongle, by plugging the dongle into either the USB Data Port on the front 
panel of the MIC-6 or into one of the USB ports on the side of the unit 
near the power connection. The Bluetooth dongle chosen must meet the 
minimum requirements of Bluetooth 4.0. Each time a Bluetooth 
connection is made to the MIC-6 with a file transfer app, the MIC-6 
generates two files: the Calibration Data file and the Calibration Precision 
Data file. These files are in the same format as those downloaded via USB, 
as described in Appendix D. Unlike USB download, the Calibration Data 
file generated always includes the entire previous 6 years of data, thus file 
size could become rather large. 

Use the following procedure to download data via Bluetooth. 

1. Plug the Bluetooth Dongle into the MIC-6. The MIC-6 may need to 
be restarted in order to recognize the new device. 

2. Pair the dongle with your device (PC, tablet, phone, etc.). The Device 
will be named as “MIC-6-XXXXXX” where XXXXXX is the serial 
number of the MIC-6. If prompted to enter a pairing code or not, 
select the option that does not use a pairing code. 

3. Using the file transfer app, connect to the MIC-6. 

4. In the folder that appears on the MIC-6, there will be files containing 
the Calibration Data and the Calibration Precision Data.  These will be 
dated as of the time of the connection. If no files new enough appear, 
refresh the connection. Transfer the files to your device to download 
them. If the folder doesn't come up as “/tmp”, change to that folder. 

Bluetooth 
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Note  Note that there may be older data files present in the folder, as well 
as files that are not associated with the Calibration or Calibration Precision 
data. These files can be safely ignored. You may want to remove older data 
files in order to make finding the latest ones easier. �  
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Appendix A  
Safety, Warranty, and WEEE 
 

Review the following information carefully before using the instrument. 
This manual provides specific information on how to operate the 
instrument, however if the instrument is used in a manner not specified by 
the manufacturer, the protection provided by the equipment may be 
impaired. 

This manual contains important information to alert you to potential safety 
hazards and risks of equipment damage. Refer to the following types of 
alerts you may see in this manual. 

Safety and Equipment Damage Alert Descriptions 

Alert •  Description 

 

•  A hazard is present that will result in death or serious 
personal injury if the warning is ignored.  �  

 

•  A hazard is present or an unsafe practice can result in 
serious personal injury if the warning is ignored.  �  

 

•  The hazard or unsafe practice could result in minor to 
moderate personal injury if the warning is ignored.  �  

            Equipment Damage The hazard or unsafe practice could result in property 
damage if the warning is ignored.  �  

Safety and Equipment Damage Alerts in this Manual 
 

Alert •  Description 

 

•  If the equipment is operated in a manner not specified by 
the manufacturer, the protection provided by the equipment 
may be impaired.  �  

 •  The service procedures in this manual are restricted to 
qualified service personnel only.  �  

             Equipment Damage Do not attempt to lift the analyzer by the cover or other 
external fittings.  �  

 This adjustment should only be performed by an instrument 
service technician.  �  

Safety 

Safety and 
Equipment Damage 

Alerts 
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Seller warrants that the Products will operate or perform substantially in 
conformance with Seller's published specifications and be free from defects 
in material and workmanship, when subjected to normal, proper and 
intended usage by properly trained personnel, for the period of time set 
forth in the product documentation, published specifications or package 
inserts.  If a period of time is not specified in Seller’s product 
documentation, published specifications or package inserts, the warranty 
period shall be one (1) year from the date of shipment to Buyer for 
equipment and ninety (90) days for all other products (the "Warranty 
Period").  Seller agrees during the Warranty Period, to repair or replace, at 
Seller's option, defective Products so as to cause the same to operate in 
substantial conformance with said published specifications; provided that 
(a) Buyer shall promptly notify Seller in writing upon the discovery of any 
defect, which notice shall include the product model and serial number (if 
applicable) and details of the warranty claim; (b) after Seller’s review, Seller 
will provide Buyer with service data and/or a Return Material 
Authorization (“RMA”), which may include biohazard decontamination 
procedures and other product-specific handling instructions; and (c) then, 
if applicable, Buyer may return the defective Products to Seller with all 
costs prepaid by Buyer.  Replacement parts may be new or refurbished, at 
the election of Seller.  All replaced parts shall become the property of Seller.  
Shipment to Buyer of repaired or replacement Products shall be made in 
accordance with the Delivery provisions of the Seller’s Terms and 
Conditions of Sale.  Consumables, including but not limited to lamps, 
fuses, batteries, bulbs and other such expendable items, are expressly 
excluded from the warranty under this warranty.    

Notwithstanding the foregoing, Products supplied by Seller that are 
obtained by Seller from an original manufacturer or third party supplier are 
not warranted by Seller, but Seller agrees to assign to Buyer any warranty 
rights in such Product that Seller may have from the original manufacturer 
or third party supplier, to the extent such assignment is allowed by such 
original manufacturer or third party supplier.   

In no event shall Seller have any obligation to make repairs, replacements 
or corrections required, in whole or in part, as the result of (i) normal wear 
and tear, (ii) accident, disaster or event of force majeure, (iii) misuse, fault 
or negligence of or by Buyer, (iv) use of the Products in a manner for which 
they were not designed, (v) causes external to the Products such as, but not 
limited to, power failure or electrical power surges, (vi) improper storage 
and handling of the Products or (vii) use of the Products in combination 
with equipment or software not supplied by Seller.  If Seller determines 
that Products for which Buyer has requested warranty services are not 
covered by the warranty hereunder, Buyer shall pay or reimburse Seller for 
all costs of investigating and responding to such request at Seller's then 

Warranty 
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prevailing time and materials rates.  If Seller provides repair services or 
replacement parts that are not covered by the warranty provided in this 
warranty, Buyer shall pay Seller therefor at Seller's then prevailing time and 
materials rates.  ANY INSTALLATION, MAINTENANCE, REPAIR, 
SERVICE, RELOCATION OR ALTERATION TO OR OF, OR 
OTHER TAMPERING WITH, THE PRODUCTS PERFORMED BY 
ANY PERSON OR ENTITY OTHER THAN SELLER WITHOUT 
SELLER'S PRIOR WRITTEN APPROVAL, OR ANY USE OF 
REPLACEMENT PARTS NOT SUPPLIED BY SELLER, SHALL 
IMMEDIATELY VOID AND CANCEL ALL WARRANTIES WITH 
RESPECT TO THE AFFECTED PRODUCTS. 

THE OBLIGATIONS CREATED BY THIS WARRANTY 
STATEMENT TO REPAIR OR REPLACE A DEFECTIVE PRODUCT 
SHALL BE THE SOLE REMEDY OF BUYER IN THE EVENT OF A 
DEFECTIVE PRODUCT.  EXCEPT AS EXPRESSLY PROVIDED IN 
THIS  WARRANTY STATEMENT, SELLER DISCLAIMS ALL 
OTHER WARRANTIES, WHETHER EXPRESS OR IMPLIED, ORAL 
OR WRITTEN, WITH RESPECT TO THE PRODUCTS, 
INCLUDING WITHOUT LIMITATION ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSE.  SELLER DOES NOT WARRANT THAT 
THE PRODUCTS ARE ERROR-FREE OR WILL ACCOMPLISH 
ANY PARTICULAR RESULT. 
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This product is required to comply with the European Union’s Waste 
Electrical & Electronic Equipment (WEEE) Directive 2002/96/EC. It is 
marked with the following symbol: 

 

 

 

 

 

 

 

Thermo Fisher Scientific has contracted with one or more 
recycling/disposal companies in each EU Member State, and this product 
should be disposed of or recycled through them. Further information on 
Thermo Fisher Scientific’s compliance with these Directives, the recyclers 
in your country, and information on Thermo Fisher Scientific products 
which may assist the detection of substances subject to the RoHS Directive 
are available at: www.thermoscientific.com/WEEERoHS. 

The following symbol and description identify the WEEE marking used on 
the instrument and in the associated documentation. 
 

Symbol Description 

 
 

Marking of electrical and electronic equipment which applies to electrical and 
electronic equipment falling under the Directive 2002/96/EC (WEEE) and the 
equipment that has been put on the market after 13 August 2005.  �  

 

 

 

WEEE 
Compliance 

WEEE Symbol 

http://www.thermoscientific.com/en/about-us/promotions/epm-weee-compliance.html?ca=WEEERoHS
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Appendix C  
GNU Lesser General Public License 
 

Version 2.1, February 1999 

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 

51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA 

Everyone is permitted to copy and distribute verbatim copies of this license 
document, but changing it is not allowed. 

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, 
THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW. 

The Open Source code used in the development of this product will be 
provided for a period of 3-years from date of purchase to the original 
purchaser provided they supply Thermo Fisher Scientific with the 
applicable serial number for the product the Open Source code is being 
requested for. 

[This is the first released version of the Lesser GPL.  It also counts as the 
successor of the GNU Library Public License, version 2, hence the version 
number 2.1.] 

Preamble 

The licenses for most software are designed to take away your freedom to 
share and change it.  By contrast, the GNU General Public Licenses are 
intended to guarantee your freedom to share and change free software--to 
make sure the software is free for all its users. 

This license, the Lesser General Public License, applies to some specially 
designated software packages--typically libraries--of the Free Software 
Foundation and other authors who decide to use it.  You can use it too, but 
we suggest you first think carefully about whether this license or the 
ordinary General Public License is the better strategy to use in any 
particular case, based on the explanations below. 

When we speak of free software, we are referring to freedom of use, not 
price.  Our General Public Licenses are designed to make sure that you 
have the freedom to distribute copies of free software (and charge for this 
service if you wish); that you receive source code or can get it if you want it; 

GNU Lesser 
General Public 

License 
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that you can change the software and use pieces of it in new free programs; 
and that you are informed that you can do these things. 

To protect your rights, we need to make restrictions that forbid distributors 
to deny you these rights or to ask you to surrender these rights.  These 
restrictions translate to certain responsibilities for you if you distribute 
copies of the library or if you modify it. 

For example, if you distribute copies of the library, whether gratis or for a 
fee, you must give the recipients all the rights that we gave you.  You must 
make sure that they, too, receive or can get the source code.  If you link 
other code with the library, you must provide complete object files to the 
recipients, so that they can relink them with the library after making 
changes to the library and recompiling it.  And you must show them these 
terms so they know their rights. 

We protect your rights with a two-step method: (1) we copyright the 
library, and (2) we offer you this license, which gives you legal permission 
to copy, distribute and/or modify the library. 

To protect each distributor, we want to make it very clear that there is no 
warranty for the free library.  Also, if the library is modified by someone 
else and passed on, the recipients should know that what they have is not 
the original version, so that the original author's reputation will not be 
affected by problems that might be introduced by others. 

Finally, software patents pose a constant threat to the existence of any free 
program.  We wish to make sure that a company cannot effectively restrict 
the users of a free program by obtaining a restrictive license from a patent 
holder.  Therefore, we insist that any patent license obtained for a version 
of the library must be consistent with the full freedom of use specified in 
this license. 

Most GNU software, including some libraries, is covered by the ordinary 
GNU General Public License.  This license, the GNU Lesser General 
Public License, applies to certain designated libraries, and is quite different 
from the ordinary General Public License.  We use this license for certain 
libraries in order to permit linking those libraries into non-free programs. 

When a program is linked with a library, whether statically or using a 
shared library, the combination of the two is legally speaking a combined 
work, a derivative of the original library.  The ordinary General Public 
License therefore permits such linking only if the entire combination fits its 
criteria of freedom.  The Lesser General Public License permits more lax 
criteria for linking other code with the library. 

We call this license the "Lesser" General Public License because it does Less 
to protect the user's freedom than the ordinary General Public License.  It 
also provides other free software developers Less of an advantage over 
competing non-free programs.  These disadvantages are the reason we use 
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the ordinary General Public License for many libraries.  However, the 
Lesser license provides advantages in certain special circumstances. 

For example, on rare occasions, there may be a special need to encourage 
the widest possible use of a certain library, so that it becomes a de-facto 
standard.  To achieve this, non-free programs must be allowed to use the 
library.  A more frequent case is that a free library does the same job as 
widely used non-free libraries.  In this case, there is little to gain by limiting 
the free library to free software only, so we use the Lesser General Public 
License. 

In other cases, permission to use a particular library in non-free programs 
enables a greater number of people to use a large body of free software.  For 
example, permission to use the GNU C Library in non-free programs 
enables many more people to use the whole GNU operating system, as well 
as its variant, the GNU/Linux operating system. 

Although the Lesser General Public License is Less protective of the users' 
freedom, it does ensure that the user of a program that is linked with the 
Library has the freedom and the wherewithal to run that program using a 
modified version of the Library. 

The precise terms and conditions for copying, distribution and 
modification follow.  Pay close attention to the difference between a "work 
based on the library" and a "work that uses the library".  The former 
contains code derived from the library, whereas the latter must be 
combined with the library in order to run. 

GNU LESSER GENERAL PUBLIC LICENSE TERMS AND 
CONDITIONS FOR COPYING, DISTRIBUTION AND 
MODIFICATION 

0. This License Agreement applies to any software library or other program 
which contains a notice placed by the copyright holder or other authorized 
party saying it may be distributed under the terms of this Lesser General 
Public License (also called "this License").  Each licensee is addressed as 
"you". 

A "library" means a collection of software functions and/or data prepared 
so as to be conveniently linked with application programs (which use some 
of those functions and data) to form executables. 

The "Library", below, refers to any such software library or work which has 
been distributed under these terms.  A "work based on the Library" means 
either the Library or any derivative work under copyright law: that is to say, 
a work containing the Library or a portion of it, either verbatim or with 
modifications and/or translated straightforwardly into another language.  
(Hereinafter, translation is included without limitation in the term 
"modification".) 
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"Source code" for a work means the preferred form of the work for making 
modifications to it.  For a library, complete source code means all the 
source code for all modules it contains, plus any associated interface 
definition files, plus the scripts used to control compilation and installation 
of the library. 

Activities other than copying, distribution and modification are not 
covered by this License; they are outside its scope.  The act of running a 
program using the Library is not restricted, and output from such a 
program is covered only if its contents constitute a work based on the 
Library (independent of the use of the Library in a tool for writing it).  
Whether that is true depends on what the Library does and what the 
program that uses the Library does. 

1. You may copy and distribute verbatim copies of the Library's complete 
source code as you receive it, in any medium, provided that you 
conspicuously and appropriately publish on each copy an appropriate 
copyright notice and disclaimer of warranty; keep intact all the notices that 
refer to this License and to the absence of any warranty; and distribute a 
copy of this License along with the Library. 

You may charge a fee for the physical act of transferring a copy, and you 
may at your option offer warranty protection in exchange for a fee. 

2. You may modify your copy or copies of the Library or any portion of it, 
thus forming a work based on the Library, and copy and distribute such 
modifications or work under the terms of Section 1 above, provided that 
you also meet all of these conditions: 

a) The modified work must itself be a software library. 

b) You must cause the files modified to carry prominent notices     stating 
that you changed the files and the date of any change. 

c) You must cause the whole of the work to be licensed at no charge to all 
third parties under the terms of this License. 

d) If a facility in the modified Library refers to a function or a table of data 
to be supplied by an application program that uses the facility, other than 
as an argument passed when the facility is invoked, then you must make a 
good faith effort to ensure that, in the event an application does not supply 
such function or table, the facility still operates, and performs whatever part 
of its purpose remains meaningful. 

(For example, a function in a library to compute square roots has a purpose 
that is entirely well-defined independent of the application.  Therefore, 
Subsection 2d requires that any application-supplied function or table used 
by this function must be optional: if the application does not supply it, the 
square root function must still compute square roots.) 
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These requirements apply to the modified work as a whole.  If identifiable 
sections of that work are not derived from the Library, and can be 
reasonably considered independent and separate works in themselves, then 
this License, and its terms, do not apply to those sections when you 
distribute them as separate works.  But when you distribute the same 
sections as part of a whole which is a work based on the Library, the 
distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to each 
and every part regardless of who wrote it. 

Thus, it is not the intent of this section to claim rights or contest your 
rights to work written entirely by you; rather, the intent is to exercise the 
right to control the distribution of derivative or collective works based on 
the Library. 

In addition, mere aggregation of another work not based on the Library 
with the Library (or with a work based on the Library) on a volume of a 
storage or distribution medium does not bring the other work under the 
scope of this License. 

3. You may opt to apply the terms of the ordinary GNU General Public 
License instead of this License to a given copy of the Library.  To do this, 
you must alter all the notices that refer to this License, so that they refer to 
the ordinary GNU General Public License, version 2, instead of to this 
License.  (If a newer version than version 2 of the ordinary GNU General 
Public License has appeared, then you can specify that version instead if 
you wish.)  Do not make any other change in these notices. 

Once this change is made in a given copy, it is irreversible for that copy, so 
the ordinary GNU General Public License applies to all subsequent copies 
and derivative works made from that copy.  This option is useful when you 
wish to copy part of the code of the Library into a program that is not a 
library. 

4. You may copy and distribute the Library (or a portion or derivative of it, 
under Section 2) in object code or executable form under the terms of 
Sections 1 and 2 above provided that you accompany it with the complete 
corresponding machine-readable source code, which must be distributed 
under the terms of Sections 1 and 2 above on a medium customarily used 
for software interchange. 

If distribution of object code is made by offering access to copy from a 
designated place, then offering equivalent access to copy the source code 
from the same place satisfies the requirement to distribute the source code, 
even though third parties are not compelled to copy the source along with 
the object code. 

5. A program that contains no derivative of any portion of the Library, but 
is designed to work with the Library by being compiled or linked with it, is 
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called a "work that uses the Library".  Such a work, in isolation, is not a 
derivative work of the Library, and therefore falls outside the scope of this 
License. 

However, linking a "work that uses the Library" with the Library creates an 
executable that is a derivative of the Library (because it contains portions of 
the Library), rather than a "work that uses the library".  The executable is 
therefore covered by this License. Section 6 states terms for distribution of 
such executables. 

When a "work that uses the Library" uses material from a header file that is 
part of the Library, the object code for the work may be a derivative work 
of the Library even though the source code is not.  Whether this is true is 
especially significant if the work can be linked without the Library, or if the 
work is itself a library.  The threshold for this to be true is not precisely 
defined by law. 

If such an object file uses only numerical parameters, data structure layouts 
and accessors, and small macros and small inline functions (ten lines or less 
in length), then the use of the object file is unrestricted, regardless of 
whether it is legally a derivative work.  (Executables containing this object 
code plus portions of the Library will still fall under Section 6.) 

Otherwise, if the work is a derivative of the Library, you may distribute the 
object code for the work under the terms of Section 6.  Any executables 
containing that work also fall under Section 6, whether or not they are 
linked directly with the Library itself. 

6. As an exception to the Sections above, you may also combine or link a 
"work that uses the Library" with the Library to produce a work containing 
portions of the Library, and distribute that work under terms of your 
choice, provided that the terms permit modification of the work for the 
customer's own use and reverse engineering for debugging such 
modifications. 

You must give prominent notice with each copy of the work that the 
Library is used in it and that the Library and its use are covered by this 
License.  You must supply a copy of this License.  If the work during 
execution displays copyright notices, you must include the copyright notice 
for the Library among them, as well as a reference directing the user to the 
copy of this License.  Also, you must do one of these things: 

a) Accompany the work with the complete corresponding machine-
readable source code for the Library including whatever changes were used 
in the work (which must be distributed under Sections 1 and 2 above); 
and, if the work is an executable linked with the Library, with the complete 
machine-readable "work that uses the Library", as object code and/or 
source code, so that the user can modify the Library and then relink to 
produce a modified executable containing the modified Library.  (It is 
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understood that the user who changes the contents of definitions files in 
the Library will not necessarily be able to recompile the application to use 
the modified definitions.) 

b) Use a suitable shared library mechanism for linking with the Library.  A 
suitable mechanism is one that (1) uses at run time a copy of the library 
already present on the user's computer system, rather than copying library 
functions into the executable, and (2) will operate properly with a modified 
version of the library, if the user installs one, as long as the modified version 
is interface-compatible with the version that the work was made with. 

c) Accompany the work with a written offer, valid for at least three years, to 
give the same user the materials specified in Subsection 6a, above, for a 
charge no more than the cost of performing this distribution. 

d) If distribution of the work is made by offering access to copy from a 
designated place, offer equivalent access to copy the above specified 
materials from the same place. 

e) Verify that the user has already received a copy of these materials or that 
you have already sent this user a copy. 

For an executable, the required form of the "work that uses the Library" 
must include any data and utility programs needed for reproducing the 
executable from it.  However, as a special exception, the materials to be 
distributed need not include anything that is normally distributed (in either 
source or binary form) with the major components (compiler, kernel, and 
so on) of the operating system on which the executable runs, unless that 
component itself accompanies the executable. 

It may happen that this requirement contradicts the license restrictions of 
other proprietary libraries that do not normally accompany the operating 
system.  Such a contradiction means you cannot use both them and the 
Library together in an executable that you distribute. 

7. You may place library facilities that are a work based on the Library side-
by-side in a single library together with other library facilities not covered 
by this License, and distribute such a combined library, provided that the 
separate distribution of the work based on the Library and of the other 
library facilities is otherwise permitted, and provided that you do these two 
things: 

a) Accompany the combined library with a copy of the same work based on 
the Library, uncombined with any other library facilities.  This must be 
distributed under the terms of the Sections above. 

b) Give prominent notice with the combined library of the fact that part of 
it is a work based on the Library, and explaining where to find the 
accompanying uncombined form of the same work. 
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8. You may not copy, modify, sublicense, link with, or distribute the 
Library except as expressly provided under this License.  Any attempt 
otherwise to copy, modify, sublicense, link with, or distribute the Library is 
void, and will automatically terminate your rights under this License.  
However, parties who have received copies, or rights, from you under this 
License will not have their licenses terminated so long as such parties 
remain in full compliance. 

9. You are not required to accept this License, since you have not signed it.  
However, nothing else grants you permission to modify or distribute the 
Library or its derivative works.  These actions are prohibited by law if you 
do not accept this License.  Therefore, by modifying or distributing the 
Library (or any work based on the Library), you indicate your acceptance of 
this License to do so, and all its terms and conditions for copying, 
distributing or modifying the Library or works based on it. 

10. Each time you redistribute the Library (or any work based on the 
Library), the recipient automatically receives a license from the original 
licensor to copy, distribute, link with or modify the Library subject to these 
terms and conditions.  You may not impose any further restrictions on the 
recipients' exercise of the rights granted herein.  You are not responsible for 
enforcing compliance by third parties with this License. 

11. If, as a consequence of a court judgment or allegation of patent 
infringement or for any other reason (not limited to patent issues), 
conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not excuse 
you from the conditions of this License.  If you cannot distribute so as to 
satisfy simultaneously your obligations under this License and any other 
pertinent obligations, then as a consequence you may not distribute the 
Library at all.  For example, if a patent license would not permit royalty-
free redistribution of the Library by all those who receive copies directly or 
indirectly through you, then the only way you could satisfy both it and this 
License would be to refrain entirely from distribution of the Library. 

If any portion of this section is held invalid or unenforceable under any 
particular circumstance, the balance of the section is intended to apply, and 
the section as a whole is intended to apply in other circumstances. 

It is not the purpose of this section to induce you to infringe any patents or 
other property right claims or to contest validity of any such claims; this 
section has the sole purpose of protecting the integrity of the free software 
distribution system which is implemented by public license practices.  
Many people have made generous contributions to the wide range of 
software distributed through that system in reliance on consistent 
application of that system; it is up to the author/donor to decide if he or 
she is willing to distribute software through any other system and a licensee 
cannot impose that choice. 
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This section is intended to make thoroughly clear what is believed to be a 
consequence of the rest of this License. 

12. If the distribution and/or use of the Library is restricted in certain 
countries either by patents or by copyrighted interfaces, the original 
copyright holder who places the Library under this License may add an 
explicit geographical distribution limitation excluding those countries, so 
that distribution is permitted only in or among countries not thus 
excluded.  In such case, this License incorporates the limitation as if written 
in the body of this License. 

13. The Free Software Foundation may publish revised and/or new 
versions of the Lesser General Public License from time to time.  Such new 
versions will be similar in spirit to the present version, but may differ in 
detail to address new problems or concerns. 

Each version is given a distinguishing version number.  If the Library 
specifies a version number of this License which applies to it and "any later 
version", you have the option of following the terms and conditions either 
of that version or of any later version published by the Free Software 
Foundation.  If the Library does not specify a license version number, you 
may choose any version ever published by the Free Software Foundation. 

14. If you wish to incorporate parts of the Library into other free programs 
whose distribution conditions are incompatible with these, write to the 
author to ask for permission.  For software which is copyrighted by the 
Free Software Foundation, write to the Free Software Foundation; we 
sometimes make exceptions for this.  Our decision will be guided by the 
two goals of preserving the free status of all derivatives of our free software 
and of promoting the sharing and reuse of software generally. 

NO WARRANTY 

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, 
THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE 
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR 
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT 
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, 
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE.  THE ENTIRE RISK AS TO THE 
QUALITY AND PERFORMANCE OF THE LIBRARY IS WITH YOU.  
SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE 
COST OF ALL NECESSARY SERVICING, REPAIR OR 
CORRECTION. 

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR 
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR 
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ANY OTHER PARTY WHO MAY MODIFY AND/OR 
REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE 
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, 
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE USE OR INABILITY TO USE THE 
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA 
OR DATA BEING RENDERED INACCURATE OR LOSSES 
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF 
THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), 
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

END OF TERMS AND CONDITIONS 

How to Apply These Terms to Your New Libraries 

If you develop a new library, and you want it to be of the greatest possible 
use to the public, we recommend making it free software that everyone can 
redistribute and change.  You can do so by permitting redistribution under 
these terms (or, alternatively, under the terms of the ordinary General 
Public License). 

To apply these terms, attach the following notices to the library.  It is safest 
to attach them to the start of each source file to most effectively convey the 
exclusion of warranty; and each file should have at least the "copyright" line 
and a pointer to where the full notice is found. 

<one line to give the library's name and a brief idea of what it does.> 
Copyright (C) <year>  <name of author> 

This library is free software; you can redistribute it and/or modify it under 
the terms of the GNU Lesser General Public License as published by the 
Free Software Foundation; either version 2.1 of the License, or (at your 
option) any later version. 

This library is distributed in the hope that it will be useful, but 
WITHOUT ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  
See the GNU Lesser General Public License for more details. 

You should have received a copy of the GNU Lesser General Public License 
along with this library; if not, write to the Free Software Foundation, Inc., 
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA 

Also add information on how to contact you by electronic and paper mail. 

You should also get your employer (if you work as a programmer) or your 
school, if any, to sign a "copyright disclaimer" for the library, if necessary.  
Here is a sample; alter the names: 
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Yoyodyne, Inc., hereby disclaims all copyright interest in the library `Frob' 
(a library for tweaking knobs) written by James Random Hacker. 

<signature of Ty Coon>, 1 April 1990 

Ty Coon, President of Vice 

That's all there is to it! 

Nokia Qt LGPL Exception version 1.1 

As an additional permission to the GNU Lesser General Public License 
version 2.1, the object code form of a ""work that uses the Library"" may 
incorporate material from a header file that is part of the Library. You may 
distribute such object code under terms of your choice, provided that: 

(i) the header files of the Library have not been modified; and 

(ii) the incorporated material is limited to numerical parameters, data 
structure layouts, accessors, macros, inline functions and templates; and 

(iii) you comply with the terms of Section 6 of the GNU Lesser General 
Public License version 2.1. 

Moreover, you may apply this exception to a modified version of the 
Library, provided that such modification does not involve copying material 
from the Library into the modified Library's header files unless such 
material is limited to (i) numerical parameters; (ii) data structure layouts; 
(iii) accessors; and (iv) small macros, templates and inline functions of five 
lines or less in length. 

Furthermore, you are not required to apply this additional permission to a 
modified version of the Library. 
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Appendix D  
Data File Formats 

The following section describes the format of the csv (comma-separated 
values) file downloaded via Bluetooth or the Download Data To USB 
Drive->Download Calibration Data ->Download Calibration Data By 
Date, or ->Download Calibration Data from Last Year buttons. The file 
generated has two sections, the top section contains the data for the 
calibration gases attached to the calibrator (as entered in the Settings-
>Input Cylinder Setup screen) and the lower section contains the details of 
the calibrations performed within the selected time period 

The top section of the Calibration Data file holds the calibration gas 
information for the gases currently attached to the calibrator (as entered in 
the Settings->Input Cylinder Setup screen). 
Input_Cylinder,Concentration,User ID,Expiration Date,Cylinder ID 
1,Cylinder ID 2 
Zero,0,Cylinder1User,2018-01-01,CylinderID1Zero,CylinderID2Zero 
Span 1,10055,Cylinder2User,2018-01-01,CylinderID1Span1,CylinderID2Span1 
Span 2,500.5,Cylinder3User,2018-01-01,CylinderID1Span2,CylinderID2Span2 
Span 3,0, ,0000-00-00,;N,;N 
Span 4,0, ,0000-00-00,;N,;N 
Span 5,0, ,0000-00-00,;N,;N 
 

Description of the columns in the Columns in each record: 

1. Input_Cylinder:  the connection point on the MIC-6, as entered in the 
Input Cylinder Setup screen. 

2. Concentration:  the entered concentration value, in ppm. 

3. Min purge the entered amount of purge the MIC-6 and TVA2020 
prior to starting to read counts. 

4. Expiration Date:  the entered expiration date, month, day, and year. 

5. User ID:  the entered User ID for the cylinder. 

Calibration Gas 
Cylinder Table 
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6. Cylinder ID 1:  User entered descriptive data. 

7. Cylinder ID 2: Additional user entered descriptive data. 
 

The lower section of the Calibration Data file contains the individual 
records for each calibration action performed by the MIC-6 during the 
period specified when downloading the file. 
Serial Number ,Cal_Date ,Span Count ,Procedure Type ,Compared 
Concentration ,Measured Concentration 1 ,Measured Concentration 2 
,Measured Concentration 3 ,Average Concentration ,Input Cylinder ,User ID 
,Result ,Probe Type ,Flow , Probe Info , Threshold_Percent 
REVxCxMB,2019-11-14 
06:03:04,2465,Calibration,n/a,0.000000,n/a,n/a,n/a,Zero,TVAUser,Successfu
l,Standard,0.000,Probe0001,n/a 
REVxCxMB,2019-11-14 
06:03:04,101156,Calibration,n/a,509.520996,n/a,n/a,n/a,Span 
2,TVAUser,Successful,Standard,0.000,Probe0001,n/a 
REVxCxMB,2019-11-14 
06:03:04,2088256,Calibration,n/a,10098.304688,n/a,n/a,n/a,Span 
1,TVAUser,Successful,Standard,0.000,Probe0001,n/a 
202015010932,2019-11-14 
06:03:04,3913,Calibration,n/a,0.000000,n/a,n/a,n/a,Zero,TVAUser,Failure: 
detector Calibration bad flow low (pump PID maxed 
out),Standard,0.000,Probe0002,n/a 
202015010932,2019-11-14 
06:03:04,46313,Calibration,n/a,46.500999,n/a,n/a,n/a,Span 
2,TVAUser,Failure: detector Calibration bad flow low (pump PID maxed 
out),Standard,0.000,Probe0002,n/a 
202015010932,2019-11-14 
06:03:04,942752,Calibration,n/a,939.942993,n/a,n/a,n/a,Span 
1,TVAUser,Failure: detector Calibration bad flow low (pump PID maxed 
out),Standard,0.000,Probe0002,n/a 
REVxCxMB,2019-11-14 
06:13:38,n/a,Drift,509.000,502.000,503.000,505.000,504.000,Span 
2,TVAUser,pass,Standard,0.000,Probe0001,10.000 
REVxCxMB,2019-11-14 
06:13:38,n/a,Drift,10098.000,10034.000,10039.000,10029.000,10034.000,Span 
1,TVAUser,pass,Standard,0.000,Probe0001,10.000 
202015010932,2019-11-14 
06:13:38,n/a,Drift,0.000,45.000,42.000,41.000,43.000,Span 
2,TVAUser,fail,Standard,0.000,Probe0002,10.000 
202015010932,2019-11-14 
06:13:38,n/a,Drift,0.000,873.000,905.000,922.000,900.000,Span 
1,TVAUser,fail,Standard,0.000,Probe0002,10.000 
 

Description of the columns in the Gas Cylinder Table: 

1. Serial Number: the serial number of the instrument to which the record 
applies. 

2. Cal_Date: the date and time of the record (taken from the instrument 
clock). 

Note  Records are output in the order in which they were created; changing 
the instrument clock time will not affect the output order. �  

Calibration Data 
Table 
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3. Span Count: the detector counts for the span point, if the record is a 
calibration. Not applicable to Drift Check records, which will show 
“n/a” in this column. 

4. Procedure Type: “Calibration” or “Drift Check”. 

5. Compared Concentration:  used during drift check as the baseline value 
to determine the percentage drift.  The most recent Measured 
Calibration 1 value from a ‘Successful’ calibration procedure is used.  If 
the calibration result is ‘Failure’, ‘0’ is entered as the value. 

6. Measured Concentration 1: for Procedure Type = Calibration; reports 
the measured value of span gasses directly after calibration. For 
procedure type = Drift; the first of three successive readings used to 
calculate the average concentration. 

7. Measured Concentration 2: the second reading used to calculate the 
drift test average concentration. 

8. Measured Concentration 3: the third reading used to calculate the drift 
test average concentration. 

9. Average Concentration:  The average of Measured Concentrations 1, 2 
and 3. 

10. Input Cylinder: the gas input used for the calibration or drift check in 
this record. 

11. User ID: the user ID entered at the start of the calibration or drift 
check for this record. 

12. Result: for Procedure Type = Calibration; Successful or Failure and any 
error flags triggered in the TVA2020.  For Procedure Type = Drift; 
Pass or Fail and any error flags triggered in the TVA2020.  If the 
procedure was stopped before completion for any reason, this column 
will show “Interrupted….”. For the “Failure:” and “Interrupted” 
results, they will be accompanied by error flags if there are any. 

13. Probe Type: Standard or Extended as entered in the Gas Port Setup 
screen. 
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14. Flow: Manually entered instrument flow as measured by the user and 
entered in the Gas Port Setup screen. 

15. Probe Info: User entered identification data for the probe in use. 

16. Threshold Percent: The percentage error allowed during the drift test 
(min value 2%, max value 10%). 

 

The following section describes the format of the csv format Calibration 
Precision Data file downloaded via Bluetooth or the Download Data To 
USB Drive->Download Calibration Data->Download Calibration 
Precision Data screen.  This data is manually entered into the MIC-6 in the 
Calibration->Calibration Precision->Unit X screens, as described elsewhere 
in the manual.  Data can only be entered for units connected to the MIC-
6, as that is how the unit serial number is determined 
 

Serial_Number,Cal_Date,Cal_User,Span_Concentration,Reading 1,Reading 2,Reading 3,Reading Average,Response Time 1,Response Time 2,Response Time 3,Response Time Average,Threshold,Fail Mode,Pass or Fail 

202014050033,2/7/2019 16:45,TVAUser,500,500.576,499.778,499.113,499.822,11.042,10.978,9.997,10.672,2,individual,pass 

202014050033,2/8/2019 10:48,TVAUser,500,566.909,569.679,570.166,568.918,13.002,14.003,11.001,12.669,2,individual,fail 

202014050033,2/18/2019 12:08,TVAUser,500,500.078,498.906,499.16,499.381,11.991,12.023,13.016,12.344,2,average,pass 

202014050033,2/19/2019 14:13,TVAUser,500,506.249,505.058,505.331,505.546,14.034,12.962,12.976,13.324,2,average,pass 

Description of Columns in file: 

1. Serial_Number:  the serial number of the unit associated with the data.  
Will show “Disconnected” if the serial number of the data is not 
available, such as when the TVA2020 has been disconnected from the 
MIC-6 after data entry but before saving the data. 

2. Cal_Date:  the date on which the calibration was performed.  This is 
entered as a 16 character string and does not need to be in any 
particular format. 

3. Cal_User:  the entered user ID. 

4. Span_Concentration:  the nominal span concentration of the gas used 
for the Calibration Precision test. 

5. Reading 1, 2, and 3:  the three individual readings of the calibration 
gas, as manually entered by the user. 

Calibration 
Precision Data 

File Format 
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6. Reading Average:  the average of three readings. 

7. Response Time 1, 2, and 3:  the three individual response time 
measurements, as manually entered by the user. 

8. Response Time Average:  the average of the three response times. 

9. Threshold:  the percentage error allowed to determine “Pass” or “Fail”, 
user adjustable from 2 to 10%. 

10. Fail Mode:  if set to individual, will fail if any of the three readings 
exceed the threshold. 

11. Pass or Fail:  result of the test based on threshold and fail mode. 
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