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Feedback 

We want to improve our products and services constantly. Therefore 
we’d like to know Your opinion of the product You use. Please spend a 
moment of Your valuable time in filling this form. All respondents will 
receive a surprise gift in return.  

Certain questions can be answered immediately after receiving the 
product. Others require some use of the product before You are able 
to answer them. The best way to fill the form is to answer the items as 
it applies, and send the form to us when all items are answered. There 
are however no definite restrictions; fill in the form when you feel like it 
(all items need not be answered). Then send it to Beamex using one of 
the possibilities listed below.  

 

 

Mail: Beamex Oy, Ab 
 Quality Feedback 
 P.O. Box 5 
 68601 Pietarsaari 
 FINLAND 

Fax  +358 - 10 - 5505404 
 Only the next page need to be faxed to us.  

Internet: http://www.beamex.com 
 A similar form is available as a web page 

E-mail: support@beamex.com  
 Refer to the numbered items on the next  
 page in Your e-mail message.  
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1. Name of the product you give feedback of:  _____________ 

2. Serial number and software version number (if applicable) _____________ 
 

 _____________ 

3. Any comments when receiving the product. Did the package contain all required 
items and was it as expected? 
 

 ___________________________________________________________ 
 

 ___________________________________________________________ 

4. For how long have you been using the product?  _____________ 

5. How helpful was the manual in using the product? 
        (Tick a box in the percentage scale below)  

 0 % 1 0 % 2 0 % 3 0 % 4 0 % 5 0 % 6 0 % 7 0 % 8 0 % 9 0 % 1 0 0 %  

6. How well did the product suit your needs?  

 0 % 1 0 % 2 0 % 3 0 % 4 0 % 5 0 % 6 0 % 7 0 % 8 0 % 9 0 % 1 0 0 %  

7. How satisfied are you with the product?  

 0 % 1 0 % 2 0 % 3 0 % 4 0 % 5 0 % 6 0 % 7 0 % 8 0 % 9 0 % 1 0 0 %  

8. Did anything in the product exceed your expectations? In that case, what was it?  
 

 ___________________________________________________________ 
 

 ___________________________________________________________ 

9. Did anything in the product disappoint you? In that case, please specify. 
 

 ___________________________________________________________ 
 

 ___________________________________________________________ 

10. Any ideas You want to propose to Beamex so that we can improve our products, 
operations and/or services.  
 

 ___________________________________________________________ 
 

 ___________________________________________________________ 

 

Please fill in these fields in order to receive your surprise gift. 

Title & Name: 
 __________________________ 

Address: 
 __________________________ 
 __________________________ 
 __________________________ 
 __________________________ 

� Please contact me concerning the 
Feedback I have given.  

� I want to receive more information 
on Beamex products.  

Size (tick one)  
�XS  �S  �M  �L  �XL  �XXL  
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Calibration 

1. In the calibration window: press F3/Start. 

2. Enter the temperature to be simulated There are two different 
strategies on how to set the temperature:  

• Adjust the simulated value until the reading of the indi-
cator/recorder is exactly the same as the default output 
value for the current calibration point. This method is 
useful when calibrating analog indicators/recorders and 
the input signal can be fine adjusted.  

• Do not adjust the simulated value, but enter the actual 
reading as the output value. This method suits indica-
tors with digital display. It is also handy when calibrat-
ing other types of indicators/recorders with an input 
signal that do not support fine adjustment (e.g. pres-
sure indicators).  

3. Accept the point using F3/Accept Function Key.  

4. Proceed to next calibration point (step 2) if applicable. When 
the calibration run is ready, save or reject the results as de-
scribed in chapter A Calibration Procedure Using MC4 on 
page 130. 

5. Either do another calibration run, adjust the instrument or end 

the calibration by selecting F1/Menu, Close. 

 

 

Hint! 

These instructions can be adapted for any kind of indicator/recorder. 
Change the input signal connections/settings according to the in-
strument's input signal.  

When calibrating a temperature instrument with a detachable sensor 
(the input signal is simulated with MC4), use this example as the 
source for the input signal part. 

You may set the display resolution for the entered indication/reading 

in the window that opens by pressing F1/Menu, Instrument Out-
put .  
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Temperature Sensors 

This procedure suits temperature sensors no matter if they are RTDs 
or thermocouples. The sensor's output signal is measured with MC4. 
The reference temperature is either measured with MC4 or manually 
entered into MC4. i 

When measuring the reference temperature, remember the following 
conditions:  

1. If the sensor to be calibrated is a thermocouple, the reference 
sensor needs to be an RTD sensor.  

2. If the sensor to be calibrated is an RTD sensor, the reference 
sensor needs to be a thermocouple.  

If the conditions are not met, the reading of the reference sensor has 
to be manually entered into MC4.  

Preparations 

1. Place the sensor of the instrument and the reference sensor 
into the calibration bath/dry block. Connect them to suitable 
terminals in MC4. Select one of the available reference junc-
tion methods for the thermocouple:  

• MC4's internal reference junction is used.  

• The reference junction temperature is fixed to 0°C.  

• The reference junction temperature is manually en-
tered.  

• The reference junction temperature is measured exter-
nally using an RTD connected to the RTD terminals. 

See Part C for additional in-
formation concerning the 
reference junction methods.  

2. Select the instrument in 
MC4 as presented in chap-
ter Selecting the Instru-
ment to Be Calibrated on 
page 129 or create a new 
instrument as described in 
chapter Instrument List 
Window Menu on page 
152. 

3. Test the connections before 
starting calibration, i.e. see if 
the input and output signal 
are "live" in MC4.  
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Calibration 

1. In the calibration window: press F3/Start. 

2. Set the temperature of the bath/dry block to the required cali-
bration point. Wait until the temperature stabilizes.  

3. If the temperature of the reference sensor is entered manual-
ly, enter the value.  

4. How a calibration point is accepted depends on the procedure 
settings of the instrument at hand:  

• If Automatic Calibration Point Acceptance is set 

(checked) and applicable, the input and output values of 
the current point are saved automatically. Automatic 
acceptance settings are presented in chapters Proce-
dure Data Page on page 165 and Accepting Calibra-
tion Points Automatically on page 178.  

• If Automatic Calibration Point Acceptance is not 

set/applicable, accept the point using F3/Accept Func-

tion Key. Note that this functionality is also available 

when Automatic Calibration Point Acceptance is 

set. This allows you to save results when the input 
and/or output signals are permanently unstable.  

5. Proceed to next calibration point (step 2) if applicable. When 
the calibration run is ready, save or reject the results as de-
scribed in chapter A Calibration Procedure Using MC4 on 
page 130. 

6. Either do another calibration run, adjust the instrument or end 

the calibration by selecting F1/Menu, Close. 
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Pneumatic Pressure Transmitters and Converters 

This procedure suits all instruments with both a pressure input and a 
pressure output signal. Both the input and output signal range 
should be measurable with MC4.  

To be able to perform the calibration, an internal pressure module 
need to be installed and an external pressure module need also be 
connected to MC4. The example picture below has the instrument's 
input connected to the internal pressure module and the instrument's 
output connected to the external pressure module. The pressure 
modules may also be used the other way. All that matters is that the 
pressure module's span and accuracy suits the pressure signal.  

Preparations 

1. Connect the instrument's input to the selected pressure mod-
ule (internal or external). 

2. Connect a pressure source both to the instrument's input and 
to the pressure module.  

3. Connect the instrument's 
output to the selected 
pressure module (internal 
or external).  

4. Select the instrument in 
MC4 as presented in 
chapter Selecting the In-
strument to Be Calibrat-
ed on page 129 or create 
a new instrument as de-
scribed in chapter In-
strument List Window 
Menu on page 152. 

5. Test the connections be-
fore starting calibration, 
i.e. see if the input and 
output signal are "live" in 
MC4.  

 

P r e s s .
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Calibration 

1. In the calibration window: press F3/Start. 

2. Set the pressure using, e.g. a pressure pump. Aim for the cal-
ibration point's target value as shown on page 131.  

3. How a calibration point is accepted depends on the procedure 
settings of the instrument at hand: 

• If Automatic Calibration Point Acceptance is set 

(checked), the input and output values of the current 
point are saved automatically. Automatic acceptance 
settings are presented in chapters Procedure Data 
Page on page 165 and Accepting Calibration Points 
Automatically on page 178.  

• If Automatic Calibration Point Acceptance is not 

set, accept the point using F3/Accept Function Key. 

Note that this functionality is also available when Au-
tomatic Calibration Point Acceptance is set. This 

allows you to save results when the input and/or output 
signals are permanently unstable.  

4. Proceed to next calibration point (step 2) if applicable. When 
the calibration run is ready, save or reject the results as de-
scribed in chapter A Calibration Procedure Using MC4 on 
page 130. 

5. Either do another calibration run, adjust the instrument or end 

the calibration by selecting F1/Menu, Close. 

 

Hint! 

When measuring absolute pressure while using high pressure Pres-
sure Modules, you may enter manual barometric pressure in the 

window that opens by pressing F1/Menu, Instrument Input  or 

F1/Menu, Instrument Output . Then you may select "Absolute" 

as the pressure type and MC4 uses the manually entered barometric 
pressure to display the measured gauge pressure as absolute pres-
sure.  
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Electrical Limit Switches 

This procedure suits limit switches with an electrical input. MC4 gen-
erates the switch's input signal and measures the switch's state.  

Preparations 

1. Connect the instrument's input to MC4's output terminals (see 
picture). 

2. Connect the switch's out-
put to the measuring ter-
minals in MC4.  

3. Select the instrument in 
MC4 as presented in 
chapter Selecting the In-
strument to Be Calibrat-
ed on page 129 or create 
a new instrument as de-
scribed in chapter In-
strument List Window 
Menu on page 152. 

4. Test the connections be-
fore starting calibration, 
i.e. see if the input and 
output signal are "live" in 
MC4.  

 

 

 

Calibration 

1. In the calibration window: press F3/Start. 

2. MC4 does a Prescan if it is enabled. During the prescan, 
MC4 searches for approximate values for actuating and deac-
tuating point. This speeds up the final test without sacrificing 
accuracy. The defined scan range is used during prescan. Af-
ter a successful prescan MC4 may be set to use a narrower 
scan range based on acquired approximate values for actuat-
ing and deactuating point. The prescan test is done only once 
in a calibration.  

• By default, the Prescan is set to on. If you do not want 
MC4 to perform a prescan, disable it by editing the in-

strument's Procedure data (uncheck Use Prescan 
field). When Prescan is set to off, MC4 uses the whole 
scan range also during the actual test. See also notes 
further on. 
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3. The actual test is done automatically: MC4 slowly increases 
the input signal until the switch actuates and continues by de-
creasing the input signal until the switch deactuates. MC5’s 
screen displays the obtained data as the test advances.  

4. How the results are accepted depends on the procedure set-
tings of the instrument at hand: 

• If Automatic Calibration Point Acceptance is set 

(checked), the actuating and deactuating points of the 
current switch cycle are saved automatically. Automatic 
acceptance settings are presented in chapters Proce-
dure Data Page on page 165 and Accepting Calibra-
tion Points Automatically on page 178.  

• If Automatic Calibration Point Acceptance is not 

set, accept the point using F3/Accept Function Key.  

5. A calibration run can include several switch cycles. The 
amount of switch cycles is defined among the instrument's 
procedure data. As long as more switch cycles need to be 
done, MC4 automatically starts a new cycle (step 3).  

6. When all switch cycles are done, i.e. the calibration run is 
ready, save or reject the results as described in chapter A 
Calibration Procedure Using MC4 on page 130.  

7. Either do another calibration run, adjust the instrument or end 

the calibration by selecting F1/Menu, Close.  

 
The pictures below present the calibration windows Graphics view 
(left) and Numeric view (right) for switches: 
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In Graphics view there are two graphs. The upper one shows the er-
ror for the actuating point and the lower one the error of the deactu-
ating point. The Numeric view displays the measured actuating point 
and deactuating point just above the Function Keys.  
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Note. 

If the prescan stops and displays an error message, try widening the 
scan range(s). It is also advisable to have the scan range(s) sym-
metrical in relation to the actuation/deactuation points. Also check 

the Step response wait setting among calibration procedure data. 

For more information of Step response wait field, see page 168. 

 

Hint! 

These instructions can be adapted for any kind of switch. Change 
the input signal connections/settings according to the instrument's 
input signal.  

When calibrating an electrical instrument and the input signal is gen-
erated with MC4, use this example as the source for the input signal 
part. 
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Calibration Window Menu  

This section presents the menus available in the calibration window.  

Menu When Calibration is NOT Started  

The following menu options are available when the calibration win-

dow is open, but a calibration is not started, i.e. the F3/Start Func-

tion Key is still visible.  

MENU ITEM DESCRIPTION 

Close Allows you to close the calibration window 
and return to the Plant Structure window.  

Calibration Infor-
mation 

Displays calibration related information on 
two pages.  
The displayed information consists of error 
calculation data, input and output Function 
and range data and instrument identifica-
tion data (Position ID an Function Name). 

Switch between pages using the F2/More 

Function Key.  

Adjust Instrument  Opens the calibration window with added 
functionality helping you adjust the instru-
ment.  

Note that Function Key  allows you to 
jump between instrument input range's 
minimum and maximum. This feature is 
useful when the instrument's input signal is 
generated/simulated with MC4. 

Continues on next page+ 
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MENU ITEM (cont.) DESCRIPTION 

Edit Instrument Opens the instrument window where you 
may edit instrument data. More of instru-
ment data in chapter Editing Instrument 
Data on page 156. 

Instrument Input  

  

Allows you to check the instrument's input 
and enter/edit data related to the selected 
Function. More details in chapter Extra In-
formation Saved With Calibration Point 
Data on page 177.  

Instrument Input window also has a Tools 
submenu available. The contents of the 
Tools menu is described in chapter Tools 
Submenu on page 149.  

Instrument Output 

  

Allows you to check the instrument's output 
and enter/edit data related to the selected 
Function. More details in chapter Extra In-
formation Saved With Calibration Point 
Data on page 177.  
Instrument Output window also has a 

Tools submenu available. The contents of 

the Tools menu is described in chapter 
Tools Submenu on page 149.  

Result History Visible only when saved calibration data 
exists for the selected instrument in MC4's 
memory. More of viewing results in chapter 
Viewing Calibration Results on page 
174. 
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Menu When a Calibration is Running  

The following menu options are available when the calibration win-
dow is open and a calibration is running.  

Note that the calibration is paused as long as this menu is open. 
Once the menu is closed, the calibration continues, unless the 

Pause option was selected.. 

MENU ITEM DESCRIPTION 

Reject/Cancel Cali-
bration 

Allows you to close the calibration window 
and return to the Plant Structure window 
without saving any calibration results.  

Save Incomplete 
Calibration 

Allows you to save the results of a partly 
done calibration. When selected, the result 

window opens. Use the F3/Save Function 

Key to save the results.  

After saving you return to the calibration 
window and may either start a new calibra-
tion run or close the calibration window. 

Calibration Infor-
mation 

Displays calibration related information on 
two pages.  
The displayed information consists of error 
calculation data, input and output Function 
and range data and instrument identifica-
tion data (Position ID an Function Name). 

Switch between pages using the F2/More 

Function Key.  

Pause Keeps the calibration paused although the 
menu is closed. When selected, you may 

continue using F3/Continue Function Key.  

Undo Point Allows you to undo previous calibration 
point. Available only when there are previ-
ously accepted calibration points. 

Skip Point Allows you to skip current calibration point. 
Advances to the next point (if applicable) 
without saving the results of current point.  

Continues on next page+ 



  Calibration Window Menu 

148  MC4 User Guide 

MENU ITEM (cont.) DESCRIPTION 

Instrument Input  

 

Allows you to check the instrument's input 
and enter/edit data related to the selected 
Function. More details in chapter Extra In-
formation Saved With Calibration Point 
Data on page 177.  

Instrument Input window also has a Tools 
submenu available. The contents of the 
Tools menu is described in chapter Tools 
Submenu on page 149.  

Instrument Output 

  

Allows you to check the instrument's output 
and enter/edit data related to the selected 
Function. More details in chapter Extra In-
formation Saved With Calibration Point 
Data on page 177.  
Instrument Output window also has a 

Tools submenu available. The contents of 

the Tools menu is described in chapter 
Tools Submenu on page 149.  

Result History Visible only when saved calibration data 
exists for the selected instrument in MC4's 
memory. More of viewing results in chapter 
Viewing Calibration Results on page 
174. 
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Tools Submenu 

The contents of the Tools submenu opening from the calibration 

window menu's Instrument Input  and Instrument Output   

options vary depending on the Function use for the input/output.  

Full info of Basic State's Tools menu can been found in part B, chap-
ter Tools Menu on page 67. All of the following menu items also 
have links to additional information found in this manual. 

MENU ITEM DESCRIPTION 

Function Info Visible unless the Function is set to "No 
Function". More information on Function 
Info is in chapter Function Info on page 68.  

Change Pressure 
Module  

Visible for pressure measurement Func-
tions only. Allows you to change the pres-
sure module during calibration. More info 
on changing pressure Modules is in chap-
ter Changing the Pressure Module Dur-
ing Calibration on page 179.  

Alarms  Visible for measurement Functions only. 
More info on Alarm settings is in chapter 
Alarms on page 69.  

Damping  Visible for measurement Functions only. 
More info on Damping settings is in chap-
ter Damping on page 70.  

Leak / Stability 
Test 

Visible for measurement Functions only. 
More info on Leak/Stability Test is in chap-
ter Leak/Stability Test on page 71.  

Display Mode / 
Specials 

Visible for instrument input functions if 
they are either measurement or generation 
Functions. More info on Display Mode / 
Specials is in chapter Display Mode and 
Special Measurements on page 81. 

 

Note. 

The following Tools submenu items have additional conditions as to 

when they are visible: Damping, Leak / Stability Test and Dis-

play Mode / Specials are available only before a calibration is 

started.  
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Maintaining MC4's 
Instrument Database 

MC4 allows you to create a plant structure with instruments without 
any limitations except the available memory. The plant structure and 
its instruments are together saved MC4's instrument database.  

When you move from Basic Mode to Instrument Calibration Mode 

(Menu commands starting from Basic Mode: F3/Menu, Instrument 
Calibration ), the instrument list window opens allowing you view 

the instrument database.  

As explained in chapter Select-
ing the Instrument to Be Cal-
ibrated on page 129, the in-
strument list window's upper-
most row displays the name of 
the current plant structure level. 
Following rows have names of 
plant structure sub levels (if 
there are any), and then in-
struments (positions/devices) 
belonging to the current plant 
structure level. 

5 . 9 6 O u t p u tC l o s e B o t t o m M e n u

  8    C u r r e n t  L e v e l

S u b  L e v e l  1

    S u b  L e v e l  2  

    S u b  L e v e l  3

    I n s t r u m e n t  1

I n s t r u m e n t  2  

    I n s t r u m e n t  3

I n s t r u m e n t  4

 

The meaning of check symbols preceding plant structure level 
names and instrument names are as follows:  

For instruments: 

 if a calibration is done and it passed. 
 if a calibration is done and it failed. 

For plant structure levels: 

 if all instruments at that particular level (and possible sub 
levels) are calibrated and passed the calibration.  

 if one of the instruments at that particular level (and possi-
ble sub levels) has a failed calibration. Others may have 
passed calibration or may not have yet been calibrated. 
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How to Browse Through Instrument List Window  

Using the arrow keys (  and ) to move the cursor is a slow way of 
browsing through long instrument lists. The following list presents 
utilities that makes the browsing faster:  

• When not at the bottom of the list, Function Key F3/Bottom, 

jumps to the bottom of the list. After that, the Function Key 

changes to F3/Top.  

• Scroll one page down a list using the decimal point key ( ) 

• Scroll one page up a list using the +/- key ( ) 

• You can quickly search for items starting with a certain letter 
by pressing the appropriate numeric keys. Refer to letters 
above each numeric key.  

 

How to Create Instruments and Plant Structure Levels 

The plant structure and instruments may be downloaded from a cali-
bration software (e.g. CMX Calibration Maintenance Management 
Software).  

Optionally they can be created manually by using the tools available 
in the instrument list window's menu. The menu opens from Function 

Key . More of the Instrument List Window's Menu in the next chap-
ter.    
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Instrument List Window Menu 

Many of the instrument list window's menu items have dual function-
ality. Which functionality is active depends on what is highlighted in 
the instrument list window.  

The two important options in this menu are the Create New option 

and Management option. The first one allows you to add new in-

struments and plant structure branches. The latter includes a sub-
menu for deleting instruments, plant structure branches and cal-
ibration results.  

MENU ITEM DESCRIPTION 

Select If a plant structure level is highlighted, 
the level is selected for viewing.  

If an instrument is highlighted, the calibra-
tion window opens and you may calibrate 
the selected instrument 

Note that you do not necessarily need to 

use this menu option. Pressing Enter ( ) 
in the instrument list window does the 
same thing.  

Details If a plant structure level is highlighted, 
the location of the level is shown by dis-
playing a list (path) of all higher levels. You 
may also add a note for the selected plant 
structure level.  

If an instrument is highlighted, some basic 
instrument data is shown. Among the data 
there is the selected MC4 Function for the 
instrument's input and output.  

By pressing F2/More, another page opens 

displaying the instrument's location, just as 
was shown for plant structure levels.  

Result History Visible only when saved calibration data 
exists for the selected instrument in MC4's 
memory. More of viewing results in chapter 
Viewing Calibration Results on page 
174. 

Continues on next page+ 
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MENU ITEM (cont.) DESCRIPTION 

Management This option opens a submenu with the fol-
lowing options:  

• Cut allows you to cut an instrument 

or a plant structure level including all 
its contents for transferring it/them 
to another location in the plan struc-
ture.  

• Paste. Visible only after cut was se-

lected. Pastes the cut instrument or 
plant structure branch to another lo-
cation.  

• Delete Results. Visible for instru-

ments only. Deletes the calibration 
results of highlighted instrument.  

• Delete. If an instrument was high-

lighted, the instrument and its re-
sults are deleted. If a plant struc-
ture level was highlighted, deletes 
all the contents of that particular 
plant structure branch.  

• Rename. Visible for plant structure 

levels only. Allows you to rename 
the highlighted plant structure level.  

• Delete All Instruments. Deletes 

all instruments and their possible 
results found in MC4's memory.  

• Delete All Results. Deletes the 

calibration results of all instruments 
found in MC4's memory.  

 
See also chapter Deleting Calibration 
Results on page 176. 
 

Continues on next page+ 
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MENU ITEM (cont.) DESCRIPTION 

Create New A submenu opens with the following op-
tions: 

• Create New Instrument, which 

opens the instrument data windows 
for adding a new instrument. More 
of all instrument data windows and 
the fields they contain in chapter 
Editing Instrument Data on page 
156. See also notes at the end of 
this chapter.  

• Create New Branch, which opens 

a window where you may enter the 
name of the new plant structure lev-
el and write some notes describing 
it. The name of the new branch has 
to be unique.  

Calibration Mode 
Settings 

This option opens a window where you can 
edit general calibration related settings:  

• Environment Pressure Unit. Al-

lows you to select a unit for the envi-
ronment pressure that suits your 
needs.  

• Error Graph ± Scaling. With this 

setting you can define general 
"zoom" of the calibration window's 
graph. The reference is the reject 
error limit. The default value is ±5 
times larger graph than what is the 
instrument's reject error limit.  

• Allow 'Save as Both' for Saving 
Calibration Results. Depending 

on your company policy you may or 
may not allow saving the results of 
one successful calibration Both as 
As Found and as As Left. Check or 
uncheck this option according to you 
company policy.  
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Notes. 

When creating a new instrument, MC4 takes the Input and Output 
Functions based on Functions active in Basic Mode's two windows.   

When an instrument to be added is similar to an instrument already 
existing in MC4's memory, here's a method for adding it quickly:  

1. Locate the already existing and similar instrument from MC4's 
instrument list.  

2. Select the instrument for calibration. 

3. Do not start the calibration but edit the instrument data. 

(Select: F1/Menu, Edit Instrument) 

4. Change the Position ID / Position Name / Device ID and Seri-
al Number fields according to your needs. See Position Data 
Page on page 157 and Device Data Page on page 158. 

5. Save a copy of the instrument (Menu commands: F3/Close, 

Save a Copy). Note that possible calibration result data is 

not copied, but stays linked to the original instrument.  

 
The available free memory defines how many instruments may be 
saved. If there is not enough memory left to create an instrument, 
MC4 displays an error message suggesting that you first free some 
memory and then retry. 
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Editing Instrument Data 

This chapter and its subchapters present all fields related to instru-
ments saved in MC4's memory. The fields are available when add-
ing a new instrument and when editing a new instrument.   

To create a new instrument, go to the Instrument List Window. 

Press F3/Menu, Create New  

To edit and existing instrument, again go to the Instrument List 

Window. Select the instrument by pressing the Enter key ( ) or  

F3/Menu, Select. The calibration window opens. Do not start the 

calibration but press  F1/Menu, Edit Instrument.  

The instrument data window always opens with the Position data 
page shown. See leftmost picture below. 
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You may move from one data page to another by using either the 

F2/More Function Key or by selecting the F1/View Function Key. In 

the latter case a list of data pages open. Scroll the list using the up 

and down arrow keys (  and ) and select a data page with the 

Enter Key ( ).   

 
Notes. 

If you edit an instrument in MC4 and it was originally sent from a cal-
ibration software, the software notices the difference(s) when you 
upload the results. Then, depending on your user rights in the soft-
ware, you are either allowed to save the results together with updat-
ed instrument data or you are refused to save anything. So, if you 
edit instrument data in MC4, make sure you have the rights to up-
load edited instrument data.  

Text fields in MC4 have no limitation on the length of the text/ID. 
Take however into consideration, the possible limitations that your 
calibration database software may have.  
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Position Data Page 

Position related data.  

FIELD DESCRIPTION 

Position ID Position ID is the field, that identifies an 
instrument position (tag),  
e.g. PT101.5 

Position Name A text field for giving a descriptive name to 
the position,  
e.g. "Pressure Transmitter #5 at reactor 
#101". 

Position Location A text field for describing the location of the 
position, e.g. "This position located on top 
of reactor 101. Level 10.2" 

 

What identifies the instrument in MC4's instrument list.  

MC4's instrument list displays one of the following fields/text in the 
instrument list. The list is hierarchical, i.e. the uppermost is shown if 
it is not empty. The last text is shown if all of the previously men-
tioned fields are empty:   

1. Position ID (found among position data) 
2. Position Name (found among position data) 
3. Device ID (found among device data) 
4. Serial number (found among device data) 
5. (no name)  
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Device Data Page 

Device related data.  

FIELD DESCRIPTION 

Device ID Device ID is the field, that identifies an in-
strument. 

Serial Number A field for entering the instrument's serial 
number 

Manufacturer  A field for entering the instrument's manu-
facturer 

Model A field for entering the instrument model 

Sensor Serial Num-
ber 

A field for entering the sensor's serial 
number, if applicable 
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Input Data Page 

Data related to the instrument's input.  

Note that this list presents all input data page fields. The ones visible 

for you depends on the selected Function (first field in the list be-

low): 

FIELD DESCRIPTION 

Function  The function needed in MC4 to determine 
the instrument's input.   

Display Resolution Select a suitable display resolution from 
the available list.  
This field is visible when the selected 
Function is: 

   Manually Keyed Value 

Unit This field is visible for all Functions  

Sensor Select an applicable sensor from the avail-
able list.  
This field is visible when the selected 
Function is: 

   T/C Sensor Measurement,  
   T/C Sensor Simulation,  

   RTD Sensor Measurement or  

   RTD Sensor Simulation.  

RJ Mode  Select an applicable Reference Junction 
Mode from the available list. More info of 
Reference Junction Modes in part C, chap-
ter Internal Reference Junction on page 
113 and External Reference Junction on 
page 114.  
This field is visible when the selected 
Function is: 

   T/C Sensor Measurement or  

   T/C Sensor Simulation.  

HART Compatible 
Loop Supply  

Check if the current supplied by MC4 
needs to be HART Compatible. 
This field is visible when the selected 
Function is: 

   Current Meas., Supply On.  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Switch Sound Defines when MC4 emits a sound when 
the switch changes its state. Options: 

   No Sound 

   Sound Open 

   Sound Closed 

   When Changed 

This field is visible when the selected 
Function is: 

   Switch.  

Trigger Edge Select whether it is the Rising or the Falling 
edge that Pulse Counting uses.  
This field is visible when the selected 
Function is: 

   Pulse Counting.  

Trigger Level Specify the trigger level and whether to use 
a test voltage during the measurement.  
This field is visible when the selected 
Function is: 

   Frequency Measurement,  

   Pulse Counting or  

   Switch. 

Waveform Select Waveform and specify Duty Cycle 
percentage (the ratio of the output high 
time to the total cycle time).  
This field is visible when the selected 
Function is: 

   Frequency Generation, or  

   Pulse Generation. 

Amplitude Define the amplitude of the generated 
wave/pulse. 
This field is visible when the selected 
Function is: 

   Frequency Generation, or  

   Pulse Generation. 

External Supply, 

Sink Current (re-
verse polarity)  

Check if you use an external supply when 
generating current. When checked MC4 
acts as a current sink controlling the cur-
rent.  
This field is visible when the selected 
Function is: 

   Current Source or Sink. 
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Output Data Page 

Data related to the instrument's output.  

Note that this list presents all output data page fields. The ones visi-

ble for you depends on the selected Function (first field in the list 

below): 

FIELD DESCRIPTION 

Function  The Function needed in MC4 to determine 
the instrument's output.   

Display Resolution Select a suitable display resolution from 
the available list.  
This field is visible when the selected 
Function is: 

   Manually Keyed Value 

Unit This field is visible for all Functions  

Sensor Select an applicable sensor from the avail-
able list.  
This field is visible when the selected 
Function is: 

   T/C Sensor Measurement or  

   RTD Sensor Measurement  

RJ Mode  Select an applicable Reference Junction 
Mode from the available list. More info of 
Reference Junction Modes in part C, chap-
ter Internal Reference Junction on page 
113 and External Reference Junction on 
page 114.  
This field is visible when the selected 
Function is: 

   T/C Sensor Measurement.  

HART Compatible 
Loop Supply  

Check if the current supplied by MC4 
needs to be HART Compatible. 
This field is visible when the selected 
Function is: 

   Current Meas., Supply On.  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Switch Sound Defines when MC4 emits a sound when 
the switch changes its state. Options: 

   No Sound 
   Sound Open 
   Sound Closed 
   When Changed 

This field is visible when the selected 
Function is: 

   Switch.  

Trigger Edge Select whether it is the Rising or the Falling 
edge that Pulse Counting uses.  
This field is visible when the selected 
Function is: 

   Pulse Counting.  

Trigger Level Specify the trigger level and whether to use 
a test voltage during the measurement.  
This field is visible when the selected 
Function is: 

   Frequency Measurement,  

   Pulse Counting or  

   Switch. 

Invert Switch 
Open/Closed States 

Check if you want to display the switch's 
state inverted in MC4. 
This field is visible when the selected 
Function is: 

   Switch.  
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Function Data Page 

Data related to the instrument's functionality.  

FIELD DESCRIPTION 

Input Range, 0 %  
100 %  

Enter the input range's minimum and max-
imum value here. 

Transfer Function Defines the instrument's input/output corre-
lation.  
Available options (with no custom Transfer 
Functions): 

 Linear 
 √x 

 √x3 
 √x5 
 √x2 
 Create New… 

The last item in the list allows you to make 
your own custom transfer function. Custom 
transfer functions are presented in chapter 
Custom Transfer Functions on page 103.  

This field is visible for all other instruments, 

except Switches.  

Output Range, 0 %  
100 %  

Enter the output range's minimum and 
maximum value here. 
This field is visible for all other instruments, 

except Switches.  

Set Action Here you define what a switch does when 
it sets (actuates). Available options: 

 Opens 
 Closes 
This field is visible when the selected 
Function is: 

   Switch.  

Nominal Set & Re-
set  

Enter the switch's nominal set and reset 
(actuating and deactuating) point values 
here. 
This field is visible when the selected 
Function is: 

   Switch.  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Function Name Here you may enter a descriptive name for 
the Function. The field expands when the 
name is longer than a single row.  

Channel Name This field and the next one are usable, 
when the instrument at hand has several 
similar functions. Here you may enter a 
descriptive name for the current channel.  

Channel Number Here you may enter the number of the cur-
rent channel. This field, just as the previ-
ous one are usable, when the instrument at 
hand has several similar functions.  

Warning! 

If you have received multi-channel in-
struments from a calibration software, 
do not edit the channel number in MC4.   
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Procedure Data Page 

MC4 Data related to the calibration procedure.  

Since the fields for switches and non-switches (i.e. regular instru-
ments) vary significantly, they are presented in separate tables.  

 
Procedure fields for non-switches  
(Procedure fields for switches are presented further on ) 

FIELD DESCRIPTION 

Calibration Points Defines how the stepping is done  
Available options (with no custom sets): 

 3: 50 % 
 5: 25 % 
 6: 20%  

 11: 10 %  
 0%>10>25>50>75>90>100 
 0%>2>4>50>96>98>100 
 0%>5>40>100 

 -2%>0>2>4>50>96>98>100>102 
 Create New…  

The group of sets starting with a number 
and colon are sets with fixed step sizes. 
The first number is the amount of step lev-
els and the percentage value is the step 
size.  

The group of sets starting with a number 
and percentage symbol are sets with vary-
ing step sizes (suitable for, e.g. valve 
tests). Each number is a step level.  

The last item in the list allows you to make 
your own custom step definition. Custom 
steps are presented in chapter Custom 
Test Point Sets on page 101.   

Repeat Format This setting specifies how the calibration 
points are used during calibration. Availa-
ble options:  

 Up / Down 
 Down / Up   
 Up 
 Down 
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Automatic  

Calibration Point 
Acceptance 

Check if you want MC4 to automatically 
accept calibration points. See also addi-
tional settings further on in this table and 
chapter Accepting Calibration Points 
Automatically on page 178.  

Setpoint Delay All instruments have a response time for a 
change in the output after the input was 
changed. The response time varies de-
pending on the instrument type and its fil-
tering settings etc.   

In automatic calibration, MC4 needs to wait 
until the response time has passed. Oth-
erwise the instrument's output is read too 
soon.  

Enter a setpoint delay that suits the instru-
ment. If you are not sure what the re-
sponse time is, test the instrument in basic 
mode. Change the input signal to get an 
approximation of the response time.  

This field is active only if previous Check 
box is set. 

Max Point Devia-
tion 

Defines the input signal's allowed deviation 
(+/-) from the current calibration point (per-
cent of input span). When inside this "tar-
get area", the calibration point is automati-
cally accepted (if applicable).  

The target area is shown as a grey vertical 
bar in the Graphics View. Note that zero 
deviation means you do not see the target 
area while calibrating in Graphics View  

See also the next field in this table and 
chapter Accepting Calibration Points 
Automatically on page 178.  

Require also  

Stable Output  
Measurement  

When checked, MC4 monitors the stability 
of the output signal when accepting cali-
bration points.  

See also previously presented fields:  

  - Automatic Calibration Point  
    Acceptance 

  - Max Point Deviation 

and chapter Accepting Calibration 
Points Automatically on page 178.  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Supervised  

Advancement to 
Next Calibration 
Point 

If checked, advancing to next calibration 
point requires user intervention.  

Limited Checking 

Range for Pass/Fail 
Detection 

If checked, you may enter a pass/fail de-
tection range that differs from the instru-
ment's input/output range. See also next 
field.  

Note that this setting is currently not 
supported by calibration software. Thus 
the pass/fail result may differ between 
MC4 and the calibration software. 

Checking Range,  
0 % 100 %  

Active only if previous Check box is set. 

Enter the checking range for limited 
pass/fail detection.  

Note that the checking range is current-
ly not supported by calibration soft-
ware.  

 

 

 

 

 

Procedure fields for switches  

FIELD DESCRIPTION 

Automatic  

Calibration Point 
Acceptance 

Check if you want MC4 to automatically 
accept calibration points. See also chapter 
Accepting Calibration Points Automati-
cally on page 178.  

Switch Ramp/Scan 

Ranges,  

  Set Point  
  0 %, 100 %  

Switch's set point should be within this 
range. For best results, enter a range that 
is symmetric in regard to the set point.  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

PReset Point  
    0 %, 100 %  

Switch's reset point should be within this 
range. For best results, enter a range that 
is symmetric in regard to the set point.  

Note. 

MC4 starts scanning for the reset point af-
ter the set point is found. The scan starts 
from 0% value towards the 100 % value. 
Make sure you define the range so that the 
scan advances toward the reset point and 
does not immediately jump passed it.  

Use Prescan If enabled, at the beginning of switch cali-
bration, MC4 searches for approximate 
values for the set and reset point. This 
speeds up the final test without sacrificing 
accuracy. The prescan test is done only 
once in a calibration.  

Note that prescan is of use only when MC4 
is generating/simulating the switch's out-
put. 

Update Switch 

Scan Range Auto-
matically   

Active only if previous check box is set. If 

this one is checked, the Switch 

Ramp/Scan Ranges are used during 

prescan. During the actual scan for set and 
reset point, a smaller range based on 
prescan data is used. This produces more 
accurate results.  

Note that the prescan and scan range up-
date is needed when it is taken into use 
only (applies for a stable switch).  

Step Response 
Wait [ms] 

This field is comparable to Setpoint De-

lay field for non-switches. If defines the 

time (in milliseconds) MC4 waits for the 
switch's output to react after a step change 
in the input was done. This setting is used 
during prescan.  

If you get an error message during 
prescan, check the scan ranges and try 
increasing this value. Some switches may 
require a wait time of a few seconds (few 
thousands of milliseconds).  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Final Ramp Delay 
[ms] 

This setting defines the ramp's change rate 
during the final search for set and reset 
point.  

Try, e.g. using a 30 millisecond delay . If 
the detected set and reset points seem too 
inconsistent, increase this value and try 
again. Keep in mind, however, that a de-
fective switch is always inconsistent, no 
matter how you increase the delay.  

Switch Test Cycles How many test cycles (set/reset) is done 
for each As Found or As Left calibration 
run.  
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Error Limits Data Page 

Data related to the error calculation and error limits. 

FIELD DESCRIPTION 

Error Calculation 
Method  

Select one of the error calculation methods 
Available options: 

 % of output span 
 Absolute (input unit) 
 Absolute (output unit) 

More in depth presentations of the options 
are available in chapter Error Calculation 
Formulas on page 181.  

Reject if >  Calibration fails if found error exceeds this 
value at some point.  

Adjust if >  If value is other than zero, MC4 suggests 
that you do adjust the instrument if found 
error exceeds this value at some point.  

Do not adjust if <  If value is other than zero, MC4 suggests 
that you do not adjust the instrument if 
found error exceeds this value at some 
point.  

Adjust to <   If value is other than zero, MC4 suggests 
that you adjust the instrument's found max-
imum error below this limit.  

Display Resolution  Active only if is Error Calculation Meth-

od set to "% of span". Then you may select 

one of the available resolutions for present-
ing the calculated error.  

Error Calculation 

Domains 
  Set Point 
  Reset Point   

Defines which types of error are taken into 
account with switches. Both Set and Reset 
point have their own independent settings.  
Available options: 

 +/-,  All errors are reported/valid 

 +,  Only positive errors are valid 

 -,  Only negative errors are valid 

 None No errors are reported 

This field is visible for switches only  
 

Continues on next page+ 
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FIELD (cont.) DESCRIPTION 

Use Separate 

Switch Reset Point 
Error Limits  

Sometimes the set point of a switch is 
more important than the reset point (or vice 
versa). Then you may want to set a sepa-
rate reject error limit for the reset point. To 
do this, set this check box.  

This field is visible for switches only  

Reject if >  Active only if previous Check box is set. 

Enter a reject error limit for the reset point.  
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General Data Page 

This is additional data typically received from a calibration software. 
You also may enter/edit the data in MC4.  

FIELD DESCRIPTION 

Work Order  The work order number/code for the cali-
bration of the current instrument.  

Calibration Interval The time interval between calibrations.  

Number of  

Calibration  
Repeats,  

 - As Found Results 
 - As Left Results 

Defines how many As Found and As Left 
repeats should be done.  

If a value other that zero is entered, after a 
calibration is saved a window opens telling 
you how many repeats are done and how 
many should be done.  

If the values are zeros, the above men-
tioned functionality is disabled.   

Before Calibration 
Note  

Instructions helping you to prepare calibra-
tion. Free text field that expands with the 
amount of text.   

If this field contains text, it is shown after 

the F3/Start button is pressed for the first 

time.  

See also chapter Guidance Texts on page 
180. 

Adjustment Note    Instructions helping you to adjust the in-
strument. Free text field that expands with 
the amount of text.   

If this field contains text, it is shown when 
the adjustment window is opened 

(F1/Menu, Adjust Instrument).  

After Calibration 
Note   

Instructions helping you to finish the cali-
bration. Free text field that expands with 
the amount of text.  

If this field contains text, it is shown when 
you close the calibration window.  
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Saving an Edited Instrument  

When you are ready with editing the instrument press the F3/Close 

Function Key available on all instrument data pages. A menu like the 
opens shown in the rightmost picture below. Saving 
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Scroll through the menu using the up  and down  arrow keys 

and select an option with the Enter Key ( ).   

 
Note. 

When you choose Save a Copy, the original instrument (source) is 

left unchanged and a new instrument is created based on the edited 
instrument data. Possible calibration result data is not copied, but 
stays linked to the original instrument.  
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Viewing Calibration 
Results 

Calibration Result Windows 

You can open the calibration result windows from two places:  

• When viewing the instrument list, press  

F3/Menu, Result History.  

• When the calibration window is open, press  

F1/Menu, Result History.  

Note that the Result History menu option is available only if there 

are saved calibrations for the selected instrument.  

The result window always 
opens displaying the latest re-
sults in numeric format. The er-
ror presented in the third col-
umn is based on the selected 
error calculation method.  

For more information of error 
limits and error calculation, see 
chapter Error Limits Data 
Page on page 170 and chapter 
Error Calculation Formulas 
on page 181. 
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Use up and down arrow keys (  and ) to highlight a row in the re-
sult grid (and see more results if there are more results that can be 

seen on the display). Press Enter key ( ) to see more data of high-
lighted row. See also chapter Extra Information Saved With Cali-
bration Point Data on page 177.  
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To see other result pages, se-

lect F2/More. 

The second calibration result 
page presents the calibration 
info page in read only mode.  

This data was available for edit-
ing after the calibration run was 
done and before the results 
were saved.  

M e n u  M o r e C l o s e

C A L I B R A T I O N  I N F O

C a l i b r a t i o n  R e m a r k

C a l i b r a t e d  B y

W o r k  T i m e  [ m i n u t e s ]

A n d y  H a n d y m a n

D r i f t i n g .  S h o r t e r  c a l .  p e r i o d ?

E n v i r o n m e n t  I n f o r m a t i o n

H u m i d i t y  [ % ]

4 5

4 5

 

The third calibration result page 
displays the error graph to-
gether with found maximum er-
ror. The dotted lines are the re-
ject error limits, positive and 
negative. 

M a x : 0 . 4 82

0

+

-

M e n u M o r e C l o s e

P A S S E D

 

 

How to Choose Which Calibration Run is Viewed 

To view another calibration re-

sult, press F1/Menu.  

The picture on the right dis-
plays the full calibration result 
menu.  

Options Show Older Result 
and Show Newer Result are 

visible only if there are older 
(correspondingly newer) results 
available and the results have 
the same instrument data.  
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To see a list of all results, select Result History.  
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The list of results has the latest 
calibration results on top of the 
list.  

Passed calibrations have a " " 
symbol preceding the date and 
time.  

Failed calibrations are prefixed 
with a " " symbol.  
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Whenever the instrument data has been edited, the calibration result 

list has a separate row entitled History indicating that the instru-

ment data was changed at that point. See highlighted row in the pic-
ture above.  

Each History row are prefixed with a triangle pointing down and has 

a line above. The date and time shown on the History row is the 

moment the instrument data change was saved. A chevron pointing 
right " " indicates that by selecting this row you may view the instru-
ment data preceding the change, i.e. related to the calibrations 

listed below the History row.  

Note that the instrument data shown is read-only.  

 

Deleting Calibration Results 

Calibration results may deleted while viewing the calibration result 
window:  

• To delete the currently viewed results, press F1/Menu, De-
lete this Result. Note that this possibility is not available in 

the instrument list window menu.  

• To delete all results for all instruments, press F1/Menu, 

Delete All Results.  

 
Note. 

There are tools for deleting calibration results in the instrument list 
window menu too. There you may also delete all results for the 
currently selected instrument leaving the results of other instru-
ments intact. More of the instrument list window menu in chapter In-
strument List Window Menu on page 152.  
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Additional Calibration 
Related Information 

This chapter and its subchapters complement information presented 
in other section D chapters.  

 

Extra Information Saved With Calibration Point Data 

Along with the input and output values, MC4 saves the following da-
ta for each calibration point (when applicable). Some data is stored 
automatically and some may be manually entered. 

Data automatically stored by MC4:  

• MC4 modules used in current calibration point and  

• Resolution for manually entered value.  

Data that can be manually entered on point level:  

• Used Reference Module for manually entered value,  

• Separate Barometric Module used in conjunction with high 
pressure gauge modules,  

• Reference Sensor for manually entered value, and measured 
values and  

• Sensor used for measuring the temperature of the Reference 
Junction for manually entered value, and when an external 
sensor is used for measuring the Reference Junction.  

Note that this data may be edited in the calibration window's menu 

(F1/Menu, Instrument Input  and F1/Menu, Instrument Output 
). Which ones are available depends on the selected Input/Output 

Function.  

Furthermore, when applicable, corresponding data is shown among 
calibration results.  
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Accepting Calibration Points Automatically  

The following rules apply when MC4 automatically accepts calibra-
tion points:   

• The input must be inside the Max Point Deviation target ar-

ea before the automatic calibration point acceptance proce-
dure initiates.  

• If Require also Stable Output Measurement check box is 

set, the following procedure applies: 

1. As long as the input and/or output is unstable (symbol 
 visible in Numeric Mode), calibration points are not 

automatically accepted.  
2. When both input and output are stable, MC4 waits for a 

time period defined in Setpoint Delay field.  

3. During the wait time: 
If either input or output is unstable, the wait time is in-
terrupted and MC4 restarts the procedure from the be-
ginning.  

4. In case both input and output were stable all through 
the wait time, the results are automatically saved.  

• Otherwise, the following procedure applies: 

1. As long as the input is unstable, calibration points are 
not automatically accepted.  

2. When input is stable, MC4 waits for a time period de-

fined in Setpoint Delay field.  

3. During the wait time: 
If input is unstable, the wait time is interrupted and MC4 
restarts the procedure from the beginning.  

4. In case input was stable all through the wait time:  
If output is stable, the results are automatically saved.  
If output is unstable, MC4 waits for an additional five 
seconds allowing the output to settle. Then the results 
are saved no matter how unstable the output may be.  

If you accept a calibration point using F3/Accept Function Key, the 

following rules apply (no matter if you are using Automatic  
Calibration Point Acceptance or not):  

• If the input is unstable, a window opens asking you to confirm 
the accepting of the calibration point although the input is un-
stable.  

• If Require also Stable Output Measurement is set and 

the output is unstable, MC4 asks you to confirm the accepting 
of the calibration point.  

• Otherwise, MC4 accepts the calibration point.  
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Changing the Pressure Module During Calibration  

The calibration of a pressure instrument may be done using only one 
pressure module (internal or external). If you have several pressure 
modules available, you may however use a smaller range pressure 
module (with greater accuracy) for the instrument's lower range. 
Then when the pressure is too high for the pressure module with 
smaller range switch to a pressure module capable of measuring 
higher pressures.  

To change pressure module during calibration do as follows:  
Select  

 F1/Menu,  

 Instrument Input  or Instrument Output ,  

 F2/Tools,  

 Change Pressure Module.  

A menu with the following options opens:  

MENU ITEM DESCRIPTION 

Int. Pressure 

(NMPxxx) 
The Internal Pressure Module is selected.  

Ext. Pressure (EX-
Txxx) 

The currently connected External Pres-
sure Module is selected.  

Change to  
Another EXT 

Allows you to remove the currently con-
nected External Pressure Module and re-
place it with another.  

To change the External Pressure Module, 
do as follows:  

1. Select this menu option,  
2. Remove the currently connected Ex-

ternal Pressure Module.  
3. Wait until MC4 emits a "bleep" in-

forming that the removal of the Ex-
ternal Pressure Module is noticed.  

4. Connect another External Pressure 
Module.  

When the new External Pressure Module 
is connected and communicates with 
MC4, a window is opened displaying info 
of the connected External Pressure Mod-

ule. Select F3/Ok to continue calibration  

Not following these instructions may 
result in an interrupted calibration.   
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Zeroing a Pressure Module During Calibration  

If the pressure module in use does not display zero gauge pressure 
when the applied pressure is zero, the module has to be zeroed. The 
following instructions to zero a pressure module applies both before 
the calibration is started and during calibration:  

Select  

 F1/Menu,  

 Instrument Input  or Instrument Output ,  

 F1/Zero Pressure.  

The zeroing will be applied to the pressure module currently in use.  

 

Guidance Texts 

MC4 allows you to enter three guidance texts for instruments:   
  

Before Calibration Note, Adjustment Note and After Calibra-
tion Note. These are shown at appropriate stages during a calibra-

tion run. The notes may also be received from a calibration software. 
More of these guidance texts in chapter General Data Page on 
page 172.  

If you use a calibration software to add calibration point level notes, 
they may be also sent to MC4. These are also shown at appropriate 
stages during a calibration run. However, point level notes cannot be 
edited in MC4.   

 

Environmental Data 

Depending on Functions used in calibration, some of the environ-

mental data on Calibration Info page is pre-entered. Also note that 

the fields on Calibration Info page are editable before the calibra-

tion is saved. After the results are saved, the data on Calibration 

Info page can be seen in calibration result pages, but they are no 

longer editable.   
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Error Calculation Formulas 

Percent of Output Span: %100
OO

OO
E

zerofs

ideal
spanO ⋅

−

−

=  

Where   

spanOE

 

is the calculated output error (percent of span) for a cali-
bration point.  

O  is the measured output for a calibration point.  

idealO  is the theoretical output value at a calibration point. 

fsO  is the theoretical output value at Output 100% (full scale).  

zeroO  is the theoretical output value at Output 0%.  

 

Absolute (output unit): idealabsO OOE −=  

Where 

absOE  is the calculated absolute output error for a calibration 
point.  

Other terms are similar to Percent of Output Span equation.  

 

Absolute (input unit): IIE
idealabsI

−=  

Where 

absI
E  is the calculated absolute input error for a calibration 

point.  

ideal
I  is the measured output value projected (using the trans-

fer function equation) to input, i.e. the input value that 
theoretically produces the measured output value.  

I  is the measured input for a calibration point.  
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Combining Calibration Repeats 

There is a check box entitled Combine with Previous Calibration 
Results  on the Calibration Info page. If checked, the latest cali-

bration will be combined with the previous result as one calibration 
event when it is saved. All combined results are received in calibra-
tion software (such as CMX) as one calibration event containing 
several repeats. The check box is automatically set if there is less 
than three days between the current and previous calibration.   

If you have defined Number Of Calibration Repeats for the in-

strument, then MC4 opens a window after you have saved calibra-
tion results. The window informs you of how many repeats are done 
and how many repeats are supposed to be done. More of this fea-
ture in chapter General Data Page on page 172. 

 

 

Results and Memory Usage 

If you are calibrating instruments using off-line method then please 
keep in mind this: When you upload the results from MC4 to the cal-
ibration software, the results are by default also left in MC4's 
memory. Delete results to free memory in MC4 as described in 
chapter Instrument List Window Menu on page 152. 
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Appendix 1, Technical 

Data 

MC4 General Specifications 

Feature Specification 

Display 60 mm x 60 mm (2.36" x 2.36"),  
160 x 160 pixels, back lit LCD 

Weight 820 g (1.8 lbs) 

Dimensions 215 mm (8.5") x 102 mm (4") x 49 mm (1.9") 
(d/w/h) 

Keyboard Membrane keyboard 

Battery type Rechargeable NiMH, 4000 mAh, 3.6V DC 

Charging time 5 hours, with no load 

Charger supply 100...240 VAC, 50-60 Hz 

Battery operation 13 hours in measurement mode, backlight off. 

8 hours when sourcing an average of 12 mA to 
loop, with backlight on. 

6 with optional Dry Battery 
cartridge and 4 Alkaline AA 
cells. 

4 hours in measurement mode, backlight off. 

2.5 hours when sourcing an average of 12 mA 
to loop, with backlight on. 

Operating temperature -10...50°C (14...122°F) 

Operating temperature 
while charging batteries 

0 6 35°C (32...95°F) 

Storage temperature -20 to 60°C (-4 to 140°F) 

Humidity 0 to 80% R.H. non condensing 

Warmup time Specifications valid after a 5 minute warmup 
period. 

Max. input voltage 30 V AC, 60 V DC 

Safety Directive 73/23/EEC, EN 61010-1 

EMC Directive 89/336/EEC, EN 61326 
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Electrical Measurements 

Available in Measure section.  

Voltage Measurement 

Full Range: -1 � 60 V DC 

 

Sub Range Resolution 1 Year Uncertainty(1 

± 0.25 V 0.001mV  0.02 % RDG + 5 µV 

±(0.25 ... 1 V) 0.01 mV   (same as above) 

1 ... 25 V 0.1 mV  0.02 % RDG + 0.25 mV 

25 ... 60 V 1.mV  (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Input impedance >1 Mohm 

Supported units V, mV, µV 

Display update rate 3 / second 

 

Current Measurement  

Full Range: ±100 mA 

 

Sub Range Resolution 1 Year Uncertainty(1 

±25mA 0.0001 mA  0.02 % RDG + 1.5 µA 

±(25..100 mA) 0.001 mA  (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Input impedance < 7.5 ohm 

Supported units mA, µA 

Display update rate 3 / second 

 

Loop Supply Specification 

Max. output current > 25 mA, short circuit protected 

Output voltage 24 V ± 10% 

Output impedance 
in HART compatible 
mode 

300 ohm ± 20% 

 
 
1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 

repeatability and typical long term stability for mentioned period. (k=2) 
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Frequency Measurement  

Full Range: 0.0027 � 50 000 Hz 

 

Sub Range Resolution  1 Year Uncertainty(1  

0.0027 .. 0.5 Hz  0.000001 Hz 0.01 % RDG 

0.5 .. 5 Hz  0.00001 Hz (same as above) 

5 .. 50 Hz  0.0001 Hz (same as above) 

50 .. 500 Hz  0.001 Hz (same as above) 

500 .. 5000 Hz  0.01 Hz (same as above) 

5000 .. 50000 Hz  0.1 Hz (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Specification valid from –10 6 50°C  
 (14 6 122°F) 

Input impedance > 1 Mohm 

Trigger level -1614 V in 1 V steps and open collector inputs 

Minimum signal 
amplitude 

2 Vpp (< 10 kHz), 

3 Vpp (10...50 kHz) 

Supported units Hz, kHz, cph, cpm, 1/Hz (s), 1/kHz (ms), 1/MHz (µs) 

Gate period 267 ms + 1 signal period 

 

Pulse Counting 

Feature Specification 

Range 0 to 9,999,999 pulses 

Input impedance > 1 Mohm 

Trigger level -1614 V in 1 V steps and open collector inputs 

Minimum signal 
amplitude 

2 Vpp (pulse length > 50 µs) 

3 Vpp (pulse length 10...50 µs) 

 

Switch Test 

Potential free contacts 

Test Voltage  
(Trigger level) 

3 V  0.13 mA (1 V) or  
24 V 35 mA (2 V) 

 

Voltage level detection  

Input impedance > 1 Mohm 

Trigger level -1614 V in 1 V steps 

 
 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 
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Electrical Generation, Sensor Measurement and Simulation  

Available in Temperature/Generate section.  

mV Measurement (T/C-Terminals)  

Range Resolution  1 Year Uncertainty(1  

-25 ... 150 mV 0.001mV  0.02 % RDG + 4 µV  

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Input impedance >10 Mohm 

Supported units V, mV, µV 

Display update rate 3 / second 

 

mV Generation (T/C-Terminals) 

Range Resolution  1 Year Uncertainty(1  

-25 ... 150 mV 0.001 mV  0.02 % RDG + 4 µV  

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Max. load current 5 mA 

Load effect < 5µV/mA 

Supported units V, mV, µV 

 

 

 

 

 

 

 

 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 
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Voltage Generation  

Full Range: –3 ... 12 V 

 

Sub Range Resolution  1 Year Uncertainty(1  

-3 ... -0.25 V 0.1 mV 0.01 % RDG 

± 0.25 V 0.01 mV (same as above) 

0.25 ... 12 V 0.1 mV (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Max. load current 5 mA 

Load effect < 50 uV/mA 

Supported units V, mV, µV 

 

mA Generation (Source/Sink)  

Range Resolution  1 Year Uncertainty(1  

0... 25 mA 0.0001mA  0.02 % RDG + 4 µV  

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Max load 
impedance (source) 

750 ohm @20 mA, 600 ohm @25 mA 

Max loop voltage 
(sink) 

60 V 

Supported units mA, µA 

 

 

 

 

 

 

 

 

 
 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 
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Resistance Measurement  

Full Range: 0 ... 4000 ohm 

 

Sub Range Resolution 1 Year Uncertainty(1 

0 ... 250 ohm 1 mohm 4 wire connection:  
     0.02 % RDG + 3.5 mohm 

3 wire connection:  
   0.02 % RDG + 13.5 mohm  

250 ... 2650 ohm 10 mohm (same as above) 

2650 ... 4000 ohm 100 mohm  (same as above) 

 
Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Measurement 
current 

Pulsed,  bi-directional 1 mA (0 ... 500 ohm),  
 0.2 mA      (>500 ohm). 

Supported units ohm, kohm 

Display update rate 3 / second 

 

Resistance Simulation  

Full Range: 0 ... 4000 ohm 

 

Sub Range Resolution 1 Year Uncertainty(1 (2 

0 ... 400 ohm 10 mohm  0.04 % RDG or 30 mohm 
(Whichever is greater) 

400 ... 4000 ohm 100 mohm (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Add 0.0015 % RDG /°C to spec. outside 18 6 28°C 
Add 0.0008 % RDG /°F to spec. outside 64.4 6 82.4°F 

Max. Resistance 
excitation current 

5 mA (0 ... 650 ohm) 
Iexc*Rsim < 3.25 V (650 ... 4000 ohm) 

Settling time 
(pulsed currents) 

1 ms 

Supported units ohm, kohm 

 

 
 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 

2) Specification valid with an excitation current  
>0.2 mA (0...400 ohm),  
>0.1 mA (400...4000 ohm) 
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Frequency Generation  

Full Range: 0.0005 ... 10000 Hz 

 

Sub Range Resolution 1 Year Uncertainty(1 

0.0005 ... 0.5 Hz  0.000001 Hz 0.01 % RDG 

0.5 ... 5 Hz  0.00001 Hz (same as above) 

5 ... 50 Hz  0.0001 Hz (same as above) 

50 ... 500 Hz  0.001 Hz (same as above) 

500 ... 5000 Hz  0.01 Hz (same as above) 

5000 ... 10000 Hz  0.1 Hz (same as above) 

 

Feature Specification 

Temperature 
coefficient 

Specification valid from –10 to 50°C (14...122°F) 

Max. load current 5 mA 

Output amplitude 
positive square 
wave 

0 .. 12 Vpp ±(0.2 V+5%) 

Output amplitude 
symmetric square 
wave 

0 .. 6 Vpp ±(0.2 V+5%) 

Duty Cycle 1 ... 99 % (0.0009 6 500 Hz), 
high/low time: minimum 25µs, maximum 1165 s 

Jitter < 0.28 µs 

Supported units Hz, kHz, cph, cpm, 1/Hz (s), 1/kHz (ms), 1/MHz (µs) 

 

Pulse Generation 

Feature Specification 

Range 0 to 9 999 999 pulses 

Resolution 1 pulse 

Max. load current 5 mA 

Output amplitude 
positive pulse 

0 .. 12 Vpp ±(0.2 V+5%) 

Output amplitude 
symmetric pulse 

0 .. 6 Vpp ±(0.2 V+5%) 

Pulse frequency 0.0005 ... 10000 Hz 

Duty Cycle 1 ... 99 % (0.0009 6 500 Hz), 
 high/low time: minimum 25µs, maximum 1165 s 

 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 
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Temperature Measurement and Simulation 

Available in Temperature/Generate section.  

RTD Measurement and Simulation 

Common features for RTDs available as standard:  

Feature Specification 

Temperature 
coefficient 

< ±0.0015% of resistance / °C outside of 18...28°C 
< ±0.0008% of resistance / °F outside of 64.4 ...82.4°F 

Supported units °C, °F, K 

Measurement 
current 

Pulsed, 1 mA (0..500 ohm), 0.2 mA (>500 ohm). 

Display update rate 
(measurement) 

3 / second 

Max. Resistance 
excitation current 
(simulation) 

5 mA (0 ... 650 ohm) 
Iexc*Rsim < 3.25 V (650 ... 4000 ohm) 

 

Pt50 � Pt1000  

Full Range: -200 � 850 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 

-200 ... 0 °C 0.01 °C 4-wire measurement:  
   0.06 °C 
Simulation(2:  
   0.1 °C 

0 ... 850 °C 0.01 °C 4-wire measurement:  
   0.06 °C + 0.025 % RDG 
Simulation(2:  
   0.10 °C + 0.025 % RDG 

 

Ni 100 

Range Resolution 1 Year Uncertainty(1 

-60 ... 180 ° 0.01 °C 4-wire measurement:  
   0.06 °C 
Simulation(2:  
   0.12 °C 

 
 
 
 
1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 

repeatability and typical long term stability for mentioned period. (k=2) 
2) Specification valid with an excitation current  

>0.2 mA (0...400 ohm),  
>0.1 mA (400...4000 ohm) 
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Ni 120 

Range Resolution 1 Year Uncertainty(1 

-80 6 260 °C 0.01 °C 4-wire measurement:  
   0.06 °C 
Simulation(2:  
   0.12 °C 

 

Cu 10 

Range Resolution 1 Year Uncertainty(1 

-200 6 260 °C 0.01 °C 4-wire measurement:  
   0.2 °C 
Simulation(2:  
   0.8 °C 

 

RTD Types Available as Standard 

 

• Pt50 (385) • Pt1000 (385) • Ni100 (618) 

• Pt100 (385) • Pt100 (3926) • Ni120 (672) 

• Pt200 (385) • Pt100 (391) • Cu10 (427) 

• Pt400 (385) • Pt100 (375)  

• Pt500 (385) • Pt100 (3923)   

 

 

 

 

 

 

 

 

 

 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2) 

2) Specification valid with an excitation current  
>0.2 mA (0...400 ohm),  
>0.1 mA (400...4000 ohm) 
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RTD Types Available as Option 

 

• Pt25 (3926) • Ni50 (618) • Cu100 (427) 

• Pt200 (3926) • Ni120 (618) • Cu10 (426) 

• Pt470 (3926) • Ni1000 (618) • Cu50 (426) 

• Pt500 (3926)  • Cu53 (426) 

• Pt50 (3916) • Ni50 (672) • Cu100 (426) 

• Pt100 (3916) • Ni50 (672)  

• Pt200 (3916) • Ni100 (672) • Cu 10M (428) 

• Pt400 (3916) • Ni1000 (672) • Cu 50M (428) 

• Pt500 (3916)  • Cu 100M (428) 

• Pt1000 (3916) • NiFe604 (518)  

• Pt25 (391) • NiFe1000 (527) • Cu 10M (426) 

• Pt120 (391) • NiFe2000 (527) • Cu 50M (426) 

• Pt130 (391) • NiFe3000 (262) • Cu 53M (426) 

• Pt500 (391)  • Cu 100M (426) 

• Pt1000 (375)   

• Pt100 (389)   

• Pt10 (3923)   

• Pt50 (3924)   

• Pt100 (3924)   

• Pt200 (3924)   

• Pt500 (3924)   

• Pt1000 (3924)   
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Thermocouple Measurement and Simulation 

Common features for thermocouple types available as standard: 

Feature Specification 

Temperature 
coefficient 

< ±0.0015% of thermovoltage / °C  
   outside of 18...28°C 
< ±0.0008% of thermovoltage / °F  
   outside of 64.4 ...82.4°F 

Supported units °C, °F, K 

Input impedance 
(measurement) 

>10 Mohm 

Display update rate 
(measurement) 

3 / second 

Max. load current  
(generation) 

5 mA 

Load effect 
(generation) 

< 5uV/mA 

 

Type B(2 

Full Range: 0 ... 1820 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

0 ... 200 0.01 °C (3  

200 ... 500 0.01 °C 2.0 °C 

500 ... 800 0.01 °C 0.8 °C 

500 ... 1820 0.01 °C 0.6 °C 

Type R(2 

Full Range: -50 ... 1768 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-50 ... 0 0.01 °C 0.01 °C 

0 ... 50 0.01 °C 0.01 °C 

50 ... 1400 0.01 °C 0.01 °C 

1400 ... 1768 0.01 °C 0.01 °C 

 

 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2).  
Uncertainty does not include reference junction uncertainty. 

2) IEC 584, NIST MN 175, BS 4937, ANSI MC96.1 
3)  ±0.02 % of thermovoltage + 4 µV 
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Type S(2 

Full Range: -50 ... 1768 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-50 ... 0 0.01 °C 1.0 °C 

0 6 50 0.01 °C 0.7 °C 

50 6 1500 0.01 °C 0.6 °C 

0 ... 1768 0.01 °C 0.7 °C 

Type E(2 

Full Range: -270 ... 1000 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-270 ... -200 0.01 °C (3  

-200 ...  0 0.01 °C 0.07 °C + 0.08 % rdg 

0 6 600 0.01 °C 0.07 °C + 0.015 % rdg 

600 6 1000 0.01 °C 0.026 % rdg 

Type J(2 

Full Range: -210 ... 1200 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-210 ... -200 0.01 °C (3  

-200 ... 0 0.01 °C 0.25 °C 

0 ... 1200 0.01 °C  

Type K(2 

Full Range: -270 ... 1372 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-270 ... -200 0.01 °C (3  

-200 ... 0 0.01 °C 0.1 °C + 0.1 % rdg 

0 6 1000 0.01 °C 0.1 °C + 0.02 % rdg 

1000 ... 1372 0.01 °C 0.03 % rdg 

 

 

 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2).  
Uncertainty does not include reference junction uncertainty. 

2) IEC 584, NIST MN 175, BS 4937, ANSI MC96.1 
3)  ±0.02 % of thermovoltage + 4 µV 
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Type N(2 

Full Range: -270 ... 1300 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-270 ... -200 0.01 °C (3  

-200 6 -100 0.01 °C 0.02 % rdg 

-100 6 0 0.01 °C 0.15 °C + 0.05 % rdg 

0 6 750 0.01 °C 0.15 °C + 0.01 % rdg 

750 ... 1300 0.01 °C 0.03 % rdg 

Type T(2 

Full Range: -270 ... 400 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

 -270 ... -250 0.01 °C (3  

 -250 ... -200 0.01 °C 0.7 °C 

 -200 ... 0 0.01 °C 0.1 °C + 0.1 % rdg 

0 6 400 0.01 °C 0.1 °C + 0.01 % rdg 

Type U(4 

Full Range: -200 ... 600 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

-200 ... 0 °C 0.01 °C 0.15 °C + 0.1 % rdg 

0 ... 600 °C 0.01 °C 0.15 °C + 0.01 % rdg 

Type L(4 

Range Resolution 1 Year Uncertainty(1 (±) 

-200 ... 0 0.01 °C 0.13 °C + 0.07 % rdg 

0 6 900 0.01 °C 0.13 °C + 0.02 % rdg 

Type C(5 

Full Range: 0 ... 2315 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

 0 6 900 0.01 °C 0.4 °C 

 900 6 2000 0.01 °C 0.045 % rdg 

 2000 6 2315 0.01 °C 1.2 °C 

 
1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 

repeatability and typical long term stability for mentioned period. (k=2).  
Uncertainty does not include reference junction uncertainty. 

2) IEC 584, NIST MN 175, BS 4937, ANSI MC96.1 
3)  ±0.02 % of thermovoltage + 4 µV 
4) DIN 43710 
5)  ASTM E 988 - 96 
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Type G(6 

Full Range: 0 ... 2315 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

0 6 70 0.01 °C (3  

70 6 200 0.01 °C 1.0 °C 

200 6 1600 0.01 °C 0.5 °C 

1600 6 2000 0.01 °C 0.7 °C 

2000 6 2315 0.01 °C 1.0 °C 

Type D(5 

Full Range: 0 ... 2315 °C 

 

Sub Range Resolution 1 Year Uncertainty(1 (±) 

0 ... 1000  °C 0.01 °C 0.4 °C 

1000 ... 2000 °C 0.01 °C 0.04 % rdg 

2000 ... 2315 °C 0.01 °C 1.2 °C 

 

 

Thermocouple Types Available as Option 

 

• K+/Au0.07Fe (6 • Au/Pt (6 • Ir40Rh/Ir (6 

• Ni18Mo/Ni0.8Co (6 • Pt40Rh/Pt20Rh (6 • Pt5Mo/Pt0.1Mo (6 

• Platinel II (6   

 

 

 

Internal Reference Junction 

Range 1 Year Uncertainty(1 (±) 

-10 ... 50 °C 0.25 °C 

 

 
 
 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, nonlinearity, 
repeatability and typical long term stability for mentioned period. (k=2).  
Uncertainty does not include reference junction uncertainty. 

3)  ±0.02 % of thermovoltage + 4 µV 
5)  ASTM E 988 - 96 
6)  ASTM E 1751 - 95e1 
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Pressure Modules 

Internal Pressure Modules (NPM) 

Module Unit   Range(2  Resolution 1 Year Uncertainty(1  

Barometric 
option 

kPa a 
mbar a 
psi a 

80 ... 120 
800 ... 1200 
11.6 ... 17.4 

0.01 
0.1 

0.001 

0.1 kPa 
1 mbar 
0.0146 psi 

NPM200mC kPa 
mbar 
iwc 

±20 
±200 

±80 

0.001 
0.01 

0.001 

 
0.035 % FS + 0.05 %rdg 

NPM2C kPa 
bar 
psi 

-100 ... 200 
-1 ... 2 

-14.5 ... 30 

0.001 
0.00001 

0.001 

 
0.015 % FS + 0.035 %rdg 

NPM20C kPa 
bar 
psi 

-100 ... 2000 
-1 ... 20 

-14.5 ... 300 

0.01 
0.0001 

0.01 

 
0.015 % FS + 0.035 %rdg 

NPM160 MPa 
bar 
psi 

0 ... 16 
0 ... 160 

0 ... 2400 

0.0001 
0.001 

0.01 

 
0.015 % FS + 0.035 %rdg 

Term ’FS’:  
'FS' is the Full Scale of the positive side range. E.g. for ±200 mbar module, the Full Scale is 200 mbar. 

Barometric option: 
Enables also absolute pressure measurement for above mentioned pressure inputs.  
With barometric option add 0.1 kPa (0.0146 psi) uncertainty for absolute pressure measurement. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, non-linearity, repeatability and typical long term 
stability for mentioned period (k=2).  

2) Every internal/external pressure module’s range may be displayed also in absolute pressure if the Barometric 
Module (B) is installed. 
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Feature Specification 

Temperature coefficient <±0.001 % Rdg/°C outside 15635°C  (59 6 95 °F) 

Maximum overpressure Barometric Option: 1200 mbar abs   (35.4 inHg abs) 
Others: 2 × Range 

Pressure port Barometric option: 
   M5 (10/32") female 
NPM160:  
   G 1/8” female (parallel )  
All others: 
   G1/8” (ISO228/1) female. A conical 1/8” BSP male with  
   60° internal cone adapter included for Beamex hose set. 

Wetted parts AISI316 stainless steel, Nitrile rubber.  

Pressure media Barometric option: 
   Dry clean air or other clean, inert, non-toxic,  
   non-corrosive gases 
All others: 
   Clean, inert, non-toxic, non-corrosive gases or liquids 
Use of pressure media classified as dangerous is prohibited. 

Supported pressure units Pa, hPa, kPa, MPa, mbar, bar, lbf/ft2, psi, osi, gf/cm2, kgf/cm2, 
kgf/m2, kp/cm2, at, mmH2O, cmH2O, mH2O, iwc, ftH2O, mmHg, 
cmHg, mHg, inHg, mmHg(0°C), inHg(0°C), mmH2O(4°C), 
inH2O(4°C), ftH2O(4°C), inH2O(60°F), mmH2O(68°F), 
inH2O(68°F), ftH2O(68°F), torr, atm,  
+ four (4) user configurable units 

Operating temperature -106+50°C  (146122 °F) 

Storage temperature -206+60°C  (-46140 °F) 

Humidity range 0680 % R.H. non-condensing 

Display update rate 2.5 / second 
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External Pressure Modules (EXT), High Accuracy 

Module Unit  Range 3)  Resolution  Accuracy 1) (±)  1 Year Uncertainty 2) (±) 

EXT B kPa a 
mbar a 
psi a 

80 to 120 
800 to 1200 
11.6 to 17.4 

0.01 
0.1 
0.001 

 
0.3 mbar 

0.05 kPa 
0.5 mbar 
0.0073 psi 

EXT10mD kPa diff 
mbar diff 
iwc diff 

± 1 
± 10 mbar diff 
± 4 

0.001   
0.05 % Span 

 
0.05 % Span + 0.1 % RDG 

EXT100m kPa 
mbar 
iwc 

0 to 10 
0 to 100 
0 to 40 

0.0001 
0.001 
0.001 

 
0.015 % FS + 0.0125 % RDG 

 
0.025 % FS + 0.025% RDG 

EXT400mC kPa 
mbar 
iwc 

± 40 
± 400 
± 160 

0.001 
0.01 
0.001 

 
0.01 % FS + 0.0125 % RDG  

 
0.02 % FS + 0.025% RDG 

EXT1C kPa 
bar 
psi 

± 100 
± 1 
-14.5 to 15 

0.001 
0.00001 
0.0001 

 
0.007 % FS + 0.0125 % RDG 

 
0.015 % FS + 0.025% RDG 

EXT2C kPa 
bar 
psi 

-100 to 200 
-1 to 2 
-14.5 to 30 

0.001 
0.00001 
0.0001 

 
0.005 % FS + 0.01 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT6C kPa 
bar 
psi 

-100 to 600 
-1 to 6 
-14.5 to 90 

0.01 
0.0001 
0.001 

 
0.005 % FS + 0.01 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT20C kPa 
bar 
psi 

-100 to 2000 
-1 to 20 
-14.5 to 300 

0.01 
0.0001 
0.001 

 
0.005 % FS + 0.01 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT60 kPa 
bar 
psi 

0 to 6000 
0 to 60 
0 to 900 

0.1 
0.001 
0.01 

 
0.005 % FS + 0.0125 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT100 MPa 
bar 
psi 

0 to 10 
0 to 100 
0 to 1500 

0.0001 
0.001 
0.01 

 
0.005 % FS + 0.0125 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT160 MPa 
bar 
psi 

0 to 16 
0 to 160 
0 to 2400 

0.0001 
0.001 
0.01 

 
0.005 % FS + 0.0125 % RDG 

 
0.01 % FS + 0.025% RDG 

EXT250 MPa 
bar 
psi 

0 to 25 
0 to 250 
0 to 3700 

0.001 
0.01 
0.1 

 
0.007 % FS + 0.0125 % RDG 

 
0.015 % FS + 0.025% RDG 

EXT600 MPa 
bar 
psi 

0 to 60 
0 to 600 
0 to 9000 

0.001 
0.01 
0.1 

 
0.007 % FS + 0.01 % RDG 

 
0.015 % FS + 0.025% RDG 

EXT1000 MPa 
bar 
psi 

0 to 100 
0 to 1000 
0 to 15000 

0.001 
0.01 
0.1 

 
0.007 % FS + 0.01 % RDG 

 
0.015 % FS + 0.025% RDG 

Term ’FS’:  
'FS' is the Full Scale of the positive side range. E.g. for ±200 mbar module, the Full Scale is 200 mbar. 

 
 
1) Accuracy includes hysteresis, nonlinearity, repeatability and reference standard uncertainty (k=2). 
2) 1 Year Uncertainty includes hysteresis, nonlinearity, repeatability and typical long term stability for mentioned 

period (k=2). 
3) Every internal/external pressure module’s range may be displayed also in absolute pressure if the Barometric 

Module (B) is installed. 
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Feature Specification 

Temperature coefficient EXT10mD: 
   < ±0.002 % Span/°C  outside 15 6 35 °C (596 95 °F) 
All other modules: 
   <±0.001 % Rdg/°C     outside 15 6 35 °C (596 95 °F) 

Maximum overpressure See table below 

Pressure port EXT B:  
   M5 (10/32") female 
EXT10mD: 
   Two M5 (10/32”) female threads. 
   Hose nipples for hoses with an inner diameter of  
   approx. 3.2 mm (1/8") included. Hose included. 
EXT100m, EXT400mC, EXT1C, EXT2C, EXT6C, EXT20C: 
   G1/8” (ISO228/1) female. A conical 1/8” BSP male with  
   60° internal cone adapter included for Beamex hose set. 
EXT60 to EXT1000 
   G ¼” (ISO228/1) male 

Wetted parts AISI316 stainless steel, Hastelloy, Nitrile rubber.  

Pressure media EXT B to EXT 6C: 
   Dry clean air or other clean, inert, non-toxic,  
   non-corrosive gases 
EXT60 to EXT1000: 
   Clean, inert, non-toxic, non-corrosive gases or liquids 
Use of pressure media classified as dangerous is prohibited. 

Dimensions,  
length / width / depth 

145 mm / 45 mm / 55 mm  
(5.7" / 1.8" / 2.2") 

Weight 0.5 kg      (1.1 lb) 

Operating temperature -106+50°C  (146122 °F) 

Storage temperature -206+60°C  (-46140 °F) 

Humidity range 0680 % R.H. non-condensing 

 

Module Maximum overpressure Module Maximum overpressure 

EXT B 1200 mbar abs 
35.4 inHg abs 

EXT20C 40 bar 
600 psi 

EXT10mD 200 mbar 
80 iwc 

EXT60 120 bar 
1800 psi 

EXT100m 200 mbar 
80 iwc 

EXT100 200 bar 
3000 psi 

EXT400mC 800 mbar 
320 iwc 

EXT160 320 bar 
4800 psi 

EXT1C 2 bar 
30 psi 

EXT250 500 bar 
7400 psi 

EXT2C 4 bar 
60 psi 

EXT600 900 bar 
13000 psi 

EXT6C 12 bar 
180 psi 

EXT1000 1000 bar 
15000 psi 

 

Note.  
The sensor unit of EXT1000/EXT1000-IS withstands 10000 full range pressure cycles.  
Exceeding the maximum amount of pressure cycles may result in leakage or even explosion. 
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External Pressure Modules (EXT), Standard Accuracy 

Module Unit   Range(2  Resolution 1 Year Uncertainty(1  

EXT200mC-s kPa 
mbar 
iwc 

±20 
±200 

±80 

0.001 
0.01 
0.01 

 
0.05% RDG + 0.05% FS 

EXT2C-s kPa 
bar 
psi 

-100 ... 200 
-1 ... 2 

-14.5 ... 30 

0.01 
0.0001 

0.001 

 
0.05% FS 

EXT20C-s kPa 
bar 
psi 

-100 ... 2000 
-1 ... 20 

-14.5 ... 300 

0.1 
0.001 

0.01 

 
0.05% FS 

EXT160-s MPa 
bar 
psi 

0 ... 16 
0 ... 160 

0 ... 2400 

0.001 
0.01 

0.1 

 
0.05% FS 

Term ’FS’:  
'FS' is the Full Scale of the positive side range. E.g. for ±200 mbar module, the Full Scale is 200 mbar. 

 

Feature Specification 

Temperature coefficient <±0.001 % Rdg/°C outside 15635°C  (59 6 95 °F) 

Maximum overpressure 2 × Range 

Pressure port EXT160-s:  
   G 1/8” female (parallel )  
All others: 
   G1/8” (ISO228/1) female. A conical 1/8” BSP male with  
   60° internal cone adapter included for Beamex hose set. 

Wetted parts AISI316 stainless steel, Hastelloy, Nitrile rubber.  

Pressure media EXT200mC-s and EXT2C-s: 
   Dry clean air or other clean, inert, non-toxic,  
   non-corrosive gases 
EXT20C-s and EXT160-s:  
   Clean, inert, non-toxic, non-corrosive gases or liquids 
Use of pressure media classified as dangerous is prohibited. 

Dimensions,  
length / width / depth 

145 mm / 45 mm / 55 mm  
(5.7" / 1.8" / 2.2") 

Weight 0.5 kg      (1.1 lb) 

Operating temperature -106+50°C  (146122 °F) 

Storage temperature -206+60°C  (-46140 °F) 

Humidity range 0680 % R.H. non-condensing 

 

1) Uncertainty includes reference standard uncertainty, hysteresis, non-linearity, repeatability and typical long term 
stability for mentioned period (k=2).  

2) Every internal/external pressure module’s range may be displayed also in absolute pressure if the Barometric 
Module (B) is installed. 

 
All standard accuracy external pressure modules are also compatible with Beamex MC5 and MC5P Calibrators 
(firmware version 1.90 and onwards). 

 
 

All specifications are subject to change without prior notice 
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