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MEATEST, s.r.o. M-140i Multifunction Calibrator

Basic Information

M-140i is a multifunction calibrator, to be usednparily as a standard for calibration laboratoriks.
can be used for calibration of any measuring imsénat which measures voltage, and current. The readib
includes a function which simulates thermocoupteperature sensors.

Basic features of the calibrator include: generatb calibrated DC and AC voltage in the range of O
MV to 1000 V, DC and AC current in the range ofid® to 20 A (50pA to 1000 A when using a 50-turn coil).
Maximum precision of the calibrator is 0.0035 % fo€ voltage, 0.03 % for AC voltage, 0.013 % for DC
current and 0.055 % for AC current. Maximum frequerange is 20 Hz to 100 kHz.

Simulation of thermocouple temperature sensorsheansed to calibrate thermometers and heat sensing
units. The calibrator allows the simulation of abmmon R, S, B, J, T, E, K, N type of thermocoaple
Compensation of cold junction of thermocouple ii@ged by entering the respective temperature using
calibrator’s keyboard. The accuracy of simulatadperature sensors depends on the value and typenebr

and ranges from 0.9C to 4.3°C.

The calibrator includes many other features whatilifate easy use. For example relative deviation
from set value of the output, currently displayettertainty of the output signal, calibration antkinal testing
procedures. The concept of calibrator control amtication of its status is based on flat luminigceisplay,
which provides all necessary information. The aalibr is controlled by opening menus on the disagd
selection from menus. Frequently used functionsaasigned direct-control keys. The calibrator comiéis RS-
232 serial line, which allow the calibrator to mtrolled from a PC.

The calibrator can easily fit within calibrationstgms featuring CALIBER/WinQbase software support.

ATTENTION !
The calibrator generates life-threatening high vage.

The calibrator can only be used in line with this
Manual.
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Preparation for operation

Inspecting package contents, selecting the installation location

Basic package includes the following items:

*  Multifunction calibrator

» Power cord

e Spare fuse T4L250/T, T8L250/T
e Operation manual.

e Testreport

e Test cable 1000V/20 A 2 pcs

*+ RS 232 cable

The calibrator should be powered by 230/115 V —-660Hz mains. It is a laboratory instrument whose
parameters are guaranteed at23C. Before powering on the instruments, place itadevel surface. Do not
cover the vents at the bottom side and the faniogext the rear panel.

Power-on
- Before connecting the calibrator to the mains, khbe position of the mains voltage selector lodatethe
rear panel.

« Plug one end of the power cord into the connectoeaited at the rear panel and connect the otheofaheé
power cord into a wall outlet.

e Switch on the mains switch located at the rear p&tat display is lit.
e The calibrator performs internal hardware check$feeconds.

«  After the tests conclude, the calibrator reseftsteeference state, i.e. the following parameseesset:

Function DC voltage
Range 20V
Set value vV
Output terminals OFF

Note.The calibrator resets to its reference status $e od power switching off and reconnection.

Warm-up time

The calibrator works after it is switched on ane ihitial checks complete. Specified parameters canlgy
guaranteed after the instrument warms up for 6Qtes During this period, the instrument cannot&lérated.
The display shows “cannot access the calibratioe$gage if calibration is attempted during thisqakri

Replacement of fuse

The calibrator includes a fuse located in the magmector at the rear panel. Replace the fusellasv:
*  Switch off the calibrator
« Remove the end of power cord from the mains comnexdtthe rear panel.

< Insert the blade of a flat screwdriver into themipg cut in the mains voltage selector and pulltbatfuse
holder.

« Remove the fuse and replace it with new fuse oftme rating.
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Safety precautions

The instrument has been designed in Safety Claascording to EN 61010-1. The design reflects the
requirements of A2 amendment of the standard.

Safety is ensured by the design and by the uspeaific component types.

The manufacturer is not liable for the damage ahlbryemodification of the construction or replacemeinparts
with non-original ones.

Safety symbols used on the equipment

Warning, reference to the documentation

Warning - risk of electric shock

Danger - high voltage
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Description of controls

Front panel

The front panel of the calibrator includes a flatlniscent display, control buttons and output ieais. The
following picture shows the control part of therftganel.

0 DERO
aEP DEEE

1 Display buttons

There are five buttons below the display, whose nimgachanges depending on the contents of the ajispl
These buttons usually call-up the MENU, allow ranfeange, step, logging of values etc.

2 Cursor buttons

Using these buttons, the cursor can be controligdmallowed limits on the display. The keyboandludes two
buttons (<, >) which allow the cursor to be sethi® required position at the display. The cursorlma moved to
the left or right. These buttons are usually usedtep through the options and to move from onéooppb
another or between the menu levels. Numeric vataase set in some control modes as well. In thases, the
buttons marked({, [)) allow the user to increase or decrease the nuattibe cursor button.

The central button is used to confirm the selecflfeNTER), or to SELECT from the menu.

3 Numeric keyboard

The keyboard allows the entry of numeric valuesttom display. The central button is used to confiha
selection (ENTER). CANCEL button can be used taceathe entry.

8 Operation Manual v33




MEATEST, s.r.o.

M-140i Multifunction Calibrator

4 Function buttons

Function buttons can be used to call-up the funstiof the calibrator directly. The following but®rre

provided:
function button
DC voltage uU/DC
AC voltage U/AC
DC current I/DC
AC current I/AC
simulation of temperature sensors T

After the function mode is changed, the parametérthe respective function are restored. If thepeesive
function was never used, the calibrator resettstmeference values. Reference values for indiviflurctions are
listed below.

function value parameters
DC voltage 10v --

AC voltage 0oV f=1000 Hz
DC current 100 mA --

AC current 100 mA f=1000 Hz
simulation of temperature sensors £a0 TC type R
cold junction temperature of TC sensors| °@3 Type R

5 Output terminal button

OUTPUT button is used to connect the output sigiidhe calibrator to the output terminals. The cmotion is
confirmed by symbol on the display.

6 Output terminals

Output signal of the calibrator is connected to ¢lugput terminals. Current ranges are connectedll to -
terminals. All other functions (voltage, temperatsensor simulation) are connectediid Lo terminals.

GND terminal is connected to the chassis of the cdbiprdt is connected to the ground terminal of thains
plug. Using the SETUP MENU of the calibrator, theput terminals of the calibrator can be groundeavall.
Grounding is done internally by connecting Lo and@sterminals using a relay. This circuit desigrsistable
for most calibrations, when the object (multimetag)ng calibrated is floating.

Front panel display shows all information provideyl the calibrator, e.g. set parameters of the kigreor
messages, setup information. The display is dividezbveral information sections.
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7 Display
~ puTRJT 18.10.2088 12: 16| [OFF
Local
—> Endll
10.00000 U A —
— HE = BE,BHARY - = 1HBAA.EA Hz
| ACcuracy | <——
A, B39%
THPOT -
| w18 | : 18 | Shape | f Setup |
la 1b1c 1d 1le 3 2b 1g 1f

The display is divided to three horizontal sections
1. OUTPUT section

This section displays the set-up values of genérsignals and the data related to the calibratiust The
section includes the following types of data:

a) Information line

« designation of display section: OUTPUT

e error messages. The messages appear when an agematie to set up an invalid state of the
calibrator, if analogue circuits of the calibratoe overloaded or if a communication error occurs
when the calibrator is controlled using GPIB bus.

» real date and time, if its display is set-up in skeéup menu.

b) Auxiliary data
This line displays the total value of output sigifi@ non-zero relative deviation is set.

¢) Main data
This line displays the main data of the output aiggnd the unit of measurement (using double size
signs). The line also includes two symbo® 4) to define the actual position of the cursor dgrin
adjustment of the value. <, > buttons can be usemidve the cursor and, O buttons to change the
value. (The value can be also changed using thenpommeter).

d) Monitoring line
This line displays the numbers entered using theemic keyboard when the main data are set using the
numeric keyboard. The information allows the erdéndormation to be checked.

e) Minor data
There are two lines displaying the minor data efalitput signal, especially:

* set relative deviation from main set value in %
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« frequency (for DC voltage, current, power, energyctions)
e cold junction temperature of TC sensors and thecsed type of TC sensor

f) Information section
The information section located in the right pdrthee display displays additional information relto
the selected function:
« symbol of connectepm] or disconnecfes] output terminals.

At the same time, a LED located above the OUTPUffobus lit.

< information about remote/local control of the ceditor. If the calibrator is controlled remotely,
REM is displayed. If the calibrator is controllegtlly using the keyboard, LOCAL is displayed.

« information about the use of 50-turn coil (COIL ¥54 the current output of the calibrator, if this
feature is turned on using the SETUP menu.

< information about the type of connected cable astagtused

« information about the grounding method of outpuimieals: GND I, GND U as set up using the
setup menu.

g) Information about the uncertainty of the outputnsib
This section displays the maximum error of the mailue of the output signal. The value is calcdate
using the main specification listed in the User'arial and it is displayed in %.

2. INPUT section

This section displays the values measured by tHémater. It is not available in M-140i version.

3. Display buttons section

This line displays the symbolic descriptions wha#fine the meaning of four related display buttorise
respective meanings are as follows:

symbol button function note

x 10 increase set value 10 x

10 decrease set value 10 x

+/- reversed polarity of output voltage and current only for DC U, DC | functions
Calib. enter the calibration menu

SETUP enter the setup menu

TC type selection of thermocouple sensor type Gorly function

f enter the frequency of the signal only for Uuihétion
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Rear panel

The rear panel of the calibrator includes ventiatholes, power cord socket with fuse, mains veltsglector,
mains switch, IEEE 488 connectors for connectiGPIB bus and type plate with serial number.

5 1 2

A\

-/

3

" [

air inlet - forced ventilation

air outlet - forced ventilation

RS-232 connector

power cord socket with fuse, mains voltage sefectains switch
type plate

abhwN P

12 Operation Manual v33




MEATEST, s.r.o. M-140i Multifunction Calibrator

Control of the calibrator

Selection of function

After the power is switched on and the initial dkeecomplete, the calibrator resets to its referestatis, i.e. DC
voltage output with set value of 10 V and outputri@eals disconnected. The status of the calibrator be
changed using the buttons located at the frontlpammame of the following ways:

1. Change of function by pressing one of direct funmti buttons

After pressing one of the U, |, DC-AC, T buttortse ttalibrator switches to the desired function mang resets
to the reference or to the most recently used petemsetting.

2. Connection /disconnection of output terminals

After pressing the OUTPUT button, the output temsrof the calibrator are connected/disconnected.

3. Entry to the setup menu

After pressing the SETUP button, options of thd BB MENU appear on the display and the displaydmstt
allow the entry to the calibration mode (CALIB).eRious function is restored by pressing of EXITpthy
button.

Setting the value of output signal

All function modes allow several methods of setting main value of the output signal:
Entry of the value using numeric keyboard

e use the numeric keyboard to select the desirecevalfier the first digit is entered, symbols of tuni
of measurements are displayed above the displagrnsutThe monitor line displays the symbols

e the same entry can be started by pressing theatennsor button

- after the entry is complete (the value is displagadthe monitor line), press the display button
below the desired unit of measurement (V, m\{{\grin the example below)

« the value is copied to the main display and theitaptine disappears.
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QUTFJIT 18.18,z2888 12:13| |QFF
Local
10.00000 U "~
CSLEIE________ 1
AF = BE.HHBEY = 1HHBE.BE Hz
thape  Sine
Accuracy
A.B35H
THPLUT
L N 1V N N Ezit |

Entry of the value using cursor buttons

press<, >, [ or Obutton. The display now includes cursor marks Wwigioint to the active digit.

O and O buttons can be used to change the active digit: buttons can be used to change the
position of the cursor marks

to get to the default screen, press EXIT buttokemp pressing the center cursor button until there
isno | ] under any value. All valgas be set using the buttons or the potentiometer.

Reverse polarity

In DC voltage and DC current modes, the polarityha&f output value can be reversed by pressing isplay
button. ,, - “ symbol appears in front of the maatal value.

Setting relative deviation

All function modes of the calibrator except freqagmode allow a relative deviation of output vaftem the
main data to be set using a separate display. iReldéviation is displayed in the “minor data” sentof the
display and is designated witl\%= 00.0000 % “ symbol. The relative deviation caneintered using one of the
methods described above, e.g. using the numerlooeagl, cursor keys or the potentiometer.

Setting relative deviation using numeric keyboard

14

keep pressing the center cursor button until [_
deviation value in the “minor data” section of tfisplay

] symbols appear under the relative

enter the desired deviation and confirm the valpetessing “ % “ display button or by pressing
ENTER on the numeric keyboard

the auxiliary line below the main data on the digptisplays the total value of output signal
including the unit of measurement

the value of the signal at output terminals ighe value indicated by the main display\t%.
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OUTPJT 18.18.z2888 12:13] [OFF
Local
Ghndll
10.00000 U A
A = HE.BEARE “ = 108A.88 Hz
[ B 15 ________
Shape Sine
Accuracy
A.A35%
INFUT
| £ | | Exit |

Maximum relative deviation which can be enteretl 80.000 %.

The deviation can be positive or negative. If negadeviation is desired, press the display bukideled +/-. If
positive deviation is then desired, press “ +/uttbn again. The polarity of the relative deviataan be reversed
using the cursor buttons or the potentiometer dks we

Setting relative deviation using cursor keys

e keep pressing the center cursor button until [
deviation value

] symbols appear under the relative

e press<, >, OorObutton. The display now includes cursor marks tigoint to the active digit

< [Oand0O buttons can be used to change the active digit: buttons can be used to change the
position of the cursor marks

e to get to the default screen, keep pressing theecearsor button until thereisno [ 1
under any value, or press EXIT button. All valuags be set using the buttons or the potentiometer.

If a non-zero relative deviation is set, the ma#tadcan be changed as well. The value of the osigotl is
always recalculated. If a zero relative deviati®get, the “minor data” section is not displayed.

Change of value by factor of ten

All functions of the calibrator allow the increaskthe output value by 10 or reduction of the otitalue by 10.
Such operation is equivalent to the change of materange only in U, | modes. If the change resultsverflow
or underflow of calibrator’s range, an error messagpears:

Value too large ! if the resulting value is tooga

Value too small ! if the resulting value is taoall
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Connection / disconnection of output terminals

After switching on the output terminals are discected in all modes. Press the OUTPUT button to ecintne
output signal to the terminals. Information field the display shows the following symbqi

Press the OUTPUT button again to disconnect thpubderminals. Information field on the display afsothe
following symbol [or

During mode change, output terminals are alwaysodisected. Output terminals are disconnected afsenw
changing between voltage and current ranges or whanging between AC and DC ranges is performed.

If voltage over 100 V is set in the voltage modeeaal algorithm must be followed to connect thepat
terminals. The algorithm is described in the ,Gatien of calibrated voltage” chapter of this Manual

Setting the frequency

Frequency can only be selected in AC voltage (A@ldde, AC current (ACI) mode. Set value of frequeiscy
included in the “minor data” section of the display

Frequency change

» First select the AC voltage or AC current mode bgsping U (1), AC buttons or selecting the P-E
mode using the display. Frequency value ,f = xx3¥& appears in the “minor data” section of the
display. “ f “ symbol is displayed above one of thisplay buttons.

o After “ f “ display button is pressed, [ _ _ __] symbols appear below the frequency value.
Numeric keyboard can be used to enter the desmbeevPress “ Hz “ or “ kHz “ to confirm the
value. The value can be set using the buttonseopdtientiometer.

QUTEJT 1a.1@.z2888 12: 21| [OFF
13. 686888 1
Local

10.00000 U P

M7 = 3E.BAARE - = 1HAA.BA Hz
2.AEE . __
Shape 5ine
Accuracy
A.A33%
IHPUT
| Hz | kHz | | Exit |

If too large or too small value is entered, thebrator displays the maximum (minimum) value whistallowed
for the selected function.
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Generation of calibrated voltage

The multifunction calibrator provides calibrated 2@d AC voltage. Output terminals for voltage rangee
labeled “ Hi “ and “ Lo “ at the front panel. Deling on the setting of the calibrator, voltage agl000 Vef
can be present at the terminals .

DC voltage range is 0 to 1000 V.
AC voltage range is 100V to 1000 V.

Control in the voltage mode

* Press “U” button on the calibrator and then sefé€tor DC mode by pressing “DC-AC” button. The despl
shows the following data:

main data of set voltage

relative deviation

uncertainty of output voltage

frequency (when AC voltage is generated)

total value of output voltage when non-zero tigladeviation is set

L

* Set the desired value of voltage, including pojariben necessary, frequency and relative deviafibe.
signal is yet not connected to the output terminBte information section of the display showsshmbol
which informs about the disconnection of outputieals.

*  Press OUTPUT button.
* Information section of the display shows the symkisia]

* Calibrated voltage corresponding to set paramégresent at the output terminals.

Control sequence when output voltage over 100 ¥akected

When output voltage over 100 V is selected, thermnftion section of the display shows the symi%| which
informs that a life-threatening voltage will be geat at the output terminals. If the output terisirzaie currently
connected, they will be disconnected when outplitage over 100 V is selected. OUTPUT button must be
pressed to reconnect the output signal to the ougmminals. After the OUTPUT button is pressed, an
interrupted beep is sound, information sectionh& display shows the symbol notifying the user aliha
connection of the dangerous output signal to thpuiderminals.

Voltage, polarity, frequency, absolute and relatidewiation can be set without the outputs beingatisected.

The output terminals are automatically disconnectden changing between AC and DC ranges or when
changing the function mode.

Overloading of terminals

If the output terminals are overloaded or shortwgted in the voltage mode, the calibrator discaitséhe signal
from the output terminals and reports ,Overloadutpot” error.
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ATTENTION DANGEROUSVOLTAGE

When working with voltages over 50 V, rules for vikawith dangerous
voltage must be adhered to.

Never touch the measurement circuit when voltageios0 V is set and
output terminals are connected!

A ATTENTION DANGEROUSVOLTAGE

When the calibrator is controlled remotely, it iohpossible to disconnec
the output voltage using the buttons located at thent panel!

The calibrator must be first switched to local ceat mode by pressing the
LOCAL button and then the output terminals can besdonnected or the
mains switch must be switched off !
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Generation of calibrated current

The multifunction calibrator provides calibrated @@d AC current. Output terminals for voltage rangee
labeled “ +I “ and “ -l “ at the front panel. THerminals can carry high current and are the oafgninals to
which the calibrated object can be connected. D&ipgron the setting of the calibrator, current 020 Ay can
be driven by the terminals.

DC currentrange is 0 to 20 A
AC current range isgA to 20 A

When 50-turn coil (option 140-50) is used, AC catnenge is 50A to 1000 A.

Control in the current mode

* Press “I” button on the calibrator and then sefg€tor DC mode by pressing “DC-AC” button. The despl
shows the following data:

main data of set current

relative deviation

uncertainty of output current

frequency (when AC current is generated)

total value of output current when non-zero dbteoor relative deviation is set

time after which the output terminals will be diroected when the output current over 10 A is setkect

EE I

* Set the desired value of voltage, including pofawhen necessary, frequency and relative deviafitie
signal is yet not connected to the output terminiBle information section of the display shows @
symbol which informs about the disconnection ofpotiterminals.

* Connect the load or short the output terminalsl&bel, -I.

* Press OUTPUT button.

¢ Information section of the display shows the symtisi]

* Calibrated current corresponding to set paraméeaigven by the output terminals.

¢ |f COILX50 function is activated (see below - Seffymctions menu), the optional 50-turn coil must be
connected to output terminals. The calibrator canubed to calibrate 50A to 1000 A ammeters. The
calibrator generates AC and DC current within #irege up to 20 A.

CAUTION

If GND terminal is connected to Lo, -l terminalst is prohibited to connec
external load to GND / Hi or GND / +I terminals. Saln connection can
damage the calibrator.
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Overloading the terminals

When external circuit connected to current outputninals is disconnected or there is higher voliagthe load
than permitted, the calibrator disconnects the wutprminals and displays ,Overload | output* megsarhe
same message can be displayed when 50-turn asdleid for AC current output at frequencies aboveéi80It

depends on the set current and the type of ammeterected.

If the output terminals are disconnected due te timitation of output current over 10 A, the caditor displays
~current timeout !“ message.

Simulation of temperature sensors

The multifunction calibrator can simulate thermogleutemperature sensors. When thermocouples argaded,
a simulated voltage corresponding to set temperas@msor type and temperature of cold end of ihewnple is
connected to Hi - Lo terminals.

Temperature setting range: -250 to +182alepending on simulated sensor type
Sensor types: thermocouple K, N, R, S, B, J, T, E
Temperature scale: ITS 90, PTS 68

Setting the temperature
* Press T button on the calibrator. The main valuéherdisplay is set temperature.

* The display shows the following data:

*  main data of temperature i€ or K

*  sensor type thermocouples: KN, R, S, B,k
cold junction temperature of thermocouple sessabeled RJ

*  set value of relate deviation in %, labels® = xxxx.x °C (K)

*

the information section shows:

*  temperature scale type
* uncertainty of simulated temperature value désied temperature sensor type

* Set the main value of temperature using numerib&asd, cursor buttons or potentiometer. Output ireaita
are disconnected, the information section of tispldly shows the symbqbrr] which shows that output
terminals are disconnected.

* Connect the object to be calibrated to Hi - Lo teats.

*  Press OUTPUT button.
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M-140i Multifunction Calibrator

* The display shows the symbol of connected outputitels.

DUTPUT 8. E.2@8@AA@ 12:44| [OFF
Local
0 ITE94A
0100.0 °C
AT = BEBAEE, B°C Fl = BE23.8°C
TC tupe T
ACcuracy
A.4°C
THMPUT
[TC tupe | Setup |
Note
. Load of output terminals is limited similarly torcesponding voltage or current ranges.

Entry of cold junction temperature

For thermocouples, the temperature of cold junctian be entered. The entry is performed by settiegRJ
field in the auxiliary data section of the display.

*  Select the thermocouple mode and keep pressinggtiter cursor button until [

symbols appear under the (RJ = xxxX3 value, if°C unit of measurement is used, or under
(RJ = xxxx.x K) value, if K unit of measurementised.

e  Set the value using numeric keyboard.

«  Confirm the value by pressifig or K display button or by pressing ENTER.

JUTFUT 8. F.2860 12:45| [OFF
Local
0 ITS9A
0100.0 °C
&T = HEBB.B°C Ed = HAZ3.8°C
[ 28,5 ________
TC tupe T
Accuracy
A.400
INFUT
1) IC
[ ec ] Exit |
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Setup menu

The multifunction calibrator allows some other sléequently used parameters to be set. Setup marsed to
set these parameters. Setup menu is opened byngr&ESTUP display button. If output terminals aommected,
they will be disconnected and the following dispéaopears:

18.18. 2868 12:52

SETUP MENU
Coil #9598 ....eeennn 0OFF
| Ghnd UL LFF ]
=1 1T H
Temp. scale ..... 17390
Temp. unit ......... 0
Phase unit ........

Output 148-41 .....

[ on [ off | [ Exit |

Use O or O cursor button or the knob of the potentiometebrmwvse the menu options. Active option is always
inverted and when changed, the descriptions ofla@jsputtons change as well. Display buttons show Hte
respective parameter can be set. Each parametdrecenanged after the knob of the potentiometpréssed.
Press EXIT display button twice to save the paramsethen the setting is completed. New settingsetegned
when the calibrator is switched off. Setup menemsfthe following options:

1. Coil x50 .... xx ON/OFF

This parameter can be set on when 50-turn cur@hiscgoing to be used for clamp ammeter calilomatiThe
coil multiplies the output current. OFF is set bg tmanufacturer.

2. GNDU .... xx ON/OFF

This parameter connects Lo terminal to GND. In picacthis means that Lo terminal is grounded. Bgsping
the display buttons, the terminal can be groundeghgrounded. ON is set by the manufacturer, ougrutinal
is grounded.

3. GNDI.... xx ON/OFF

This parameter connects -1 to GND. In practice theans that -1 terminal is grounded. By pressimgdisplay
buttons, the terminal can be grounded or ungroun@&dF is set by the manufacturer, output terminaé¢snot
grounded.

It is recommended to ground only the voltage chbi@¥D U ON, GND | OFF, for all ranges except the
generation of power or energy. If the meter to bkbcated has Lo terminal grounded, it is recomneehtb
unground both outputs of the calibrator, GND U OGRD | OFF to exclude ground loops.

Note
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If neither the calibrator's output, nor the meteirpputs are grounded, signal/noise ratio can asis¢he
calibrator’s output.

4. Temp.scale .... xx  ITS90/PTS68

This parameter allows the temperature scale fdimpian resistance temperature sensors to be seld@tessing
the display buttons allows to switch between ITS8@ PTS68 temperature scales. ITS90 is set by the
manufacturer.

5. Temp.unit.... xx  °C/K

This parameter allows the temperature unit for fatmn of temperature sensors to be selected. iRgefise
display buttons allows to switch between °C and&is set by the manufacturer.

6. Phase.unit.... xx N/A

Not available in M-140i version.

7. Output 140-41 .... xx N/A

Not available in M-140i version.

8. Meter average .... xx N/A

Not available in M-140i version.

9. Interface .... xx N/A

Not available in M-140i version.

10. GPIB address .... xx N/A

Not available in M-140i version.

11. RS232 baud rate .... xx UP/DOWN

Indicates the communication speed of RS232 busDOWN display buttons can be used to select 150, 300
600, 1200, 2400, 4800, 9600, 19200. Perfect comratioh with the PC requires equal values set aPthend
the calibrator.

12. Handshake .... xx OFF/Xon-Xoff

Indicates the communication handshake. Displayobsttcan be used to select OFF or Xon/Xoff. Perfect
communication with the PC requires equal valuesistite PC and the calibrator.

13. Keyb.beep .... xx ON/OFF

This parameter allows the acoustic indication @fsged buttons to be switched off or on. ON and @iEplay
buttons can be used to switch the indication offrerON is set by the manufacturer.
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This parameter does not control the acoustic itidicaf output voltages over 100 V and identificatiof errors.

14. Keyb.volume .... xx ~ UP/DOWN

This parameter allows the volume of acoustic inticato be set. UP and DOWN display buttons allovsét
the value in the range of 00 to 15. The biggentilae, the louder sound. This parameter contr@ss/tiume of
keyboard beep (if switched on), indication of outpoltages over 100 V and identification of erravken
controlling the calibrator.

15. Brightness .... xx UP/DOWN

This parameter sets the contrast of the displayattPDOWN display buttons allow to set the valuthimmrange
of 00 to 15.

16. Rotary change .... xx N/A

Not available in M-140i version.

17. Switch polarity .... xx N/A

Not available in M-140i version.

18. Switch activity .... xx N/A

Not available in M-140i version.

19. Cal.code .... 00000

Entry of calibration code. Calibration code is\aefdigit number, which must be entered to accessalibration
mode. If the calibration code is set to “000007stimformation is displayed in the Setup menu. aliion code
can be changed. New calibration code can be djreatered using numeric keyboard and confirmedriegging
ENTER. If non-zero calibration code is set, correglibration code must be entered to access tlieratbn
mode. Non-zero calibration code is not displayeth&r on the display.

The purpose of the calibration code is to prevemauthorized users from changing the calibrationthef
instrument.

18.18. 2868 12:56

SETUP MENU
Kedb. wolume ....... A2
Brightness ......... A3
Rotary change ...... aH
Switch polaritu ... Off
Switch activity .. Pass

| | | | [ Exit |

Note
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It is advisable to write down actual calibratiordeaf changed. If you forget the calibration cogey have to
send the calibrator to the manufacturer.

20. Cal.date .... xx.yyyy

Displays the date of last calibration of the caltbr (month/year). The parameter cannot be charaged, is
automatically recorded when leaving the calibratimde.

21. Serial NO .... XXXXXX

Displays the serial number of the calibrator. Theameter cannot be changed.

22. Time .... xxiyy

Displays real time. The parameter can be changed) iOUR UP, HOUR DO, MIN UP, MIN DO. display
buttons.

23. Date .... xx.yy.zzzz

Displays real time. The parameter can be changed XY UP, MONTH UP, YEAR UP, YEAR DO display
buttons.

24. Time on display .... xx ON/OFF

If set to ON, time and date are displayed in theeupart of the display. If OFF is set, time antedae not
displayed. ON is set by the manufacturer.
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Calibration mode

The multifunction calibrator includes a calibratiprocedure, which allows calibration of the caltbra Zero

point and slope of the characteristics of individganeration and measurement ranges are set dthring
calibration in predefined order. The calibratiomaanly be controlled using the buttons and menuthan

calibrator.

Calibration principles

The calibrator can be calibrated:

e completely, i.e. all functions are calibrated ihratcommended points
¢ partially, i.e. only selected functions are caltbrhin all recommended points
e partially, i.e. only selected functions are caltbrhin selected points

Complete calibration consists of all partial cadifions performed in the order defined by the catibn menu. If
an item of the calibration menu, e.g. “VOLTAGE D@’ selected, it is not necessary to calibrate aliges
defined by the calibration algorithm. If new cafition of all ranges is not possible (e.g. the neglistandard is
not available), old calibration data can be condidmi.e. current step of the calibration can beshd.

Calibration interruption can be performed in any jpa of the calibration
procedure. However this particular calibration infences parameters of the
calibrator.

Accuracy of the calibrator is guaranteed when fudalibration was done.

DC voltage calibration is performed by setting the zero arapslof the scale in all ranges and in both signal
polarities (+ and -) (except the 1000 V range, netmero correction is not necessary).

AC voltage calibration is performed by setting the zero ampslof the scale in all ranges at 1000 Hz (except
the 1000 V range, where the calibration is perfatme500 Hz).

DC current calibration is performed by setting the zero ampslof the scale in all ranges and in both signal
polarities (+ and -).

AC current calibration is performed by setting the zero amgpslof the scale in all ranges at 1000 Hz (except
the 20 A, where the calibration is performed at H2{).

Access to the calibration procedure

Calibration code is required to access the caldmgirocedure.
e Press SETUP to open the setup menu.

e Press CALIB display button.

< If an attempt is made to access the calibratioggmare within 60 minutes after the calibrator wagched
on, the calibrator does not open the respectiveuraed displays the following message instead:

Err 21
Time warm up !
XX minutes remain
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« If the calibrator is already on for at least 60 mé@s, it requests the entry of the calibration caftier CAL.

MODE display button is pressed.

OFF
CALIBRATIOM MEMU
Set calibration code
[ BEEAE ]
[ SELECT | I | Exit |

» Enter the correct calibration code using numeribkard and press ENTER.

« Ifincorrect calibration code is entered, an emassage appears on the display for approximatefe8nds:

Err 20
Bad calib. code!

< If correct calibration code is entered, calibratinenu appears:

18,16, 2068 13:8A8] |OFF
CHLIBRHATION MENU

Uoltage N
Uoltage AC
Current DG
Current AC

[ Select | Exit |

e UseOandO cursor buttons to move the cursor through the list

1. VOLTAGE DC All DC voltage ranges calibration
2. VOLTAGE AC All AC voltage ranges calibration
3. CURRENT DC All DC current ranges calibration
4. CURRENT AC All AC current ranges calibration

Note: All the rest functions labeled as N/A are anailable in M-140i version.

Selection of calibration type
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After the calibration menu is displayed, one oftighcalibrations can be selected. UsandU cursor buttons to
move the cursor through the list. Having selecteddrequired function to be calibrated, press SELESplay
button. The following data are shown (the followesgample is valid for VOLTAGE DC range):

OFF
CALIBRATIOW MEMU
Uoltage IC

—-Amll +28ml -28ml
+Bnl -@ml +2E8nU -288ml
+8 U -6 U +2 1 -2 1
+8 1 -8 +28 0 -28 U
+B 1 -6 U +2EB U -288 U

+208 | -288 U +1kU -1kl

[ SELECT | I | Exit |

The table lists recommended calibration points. irtaselected the required calibration point usikg . BCT
display button, the following data are shown.

OFF
CHLIBRATION MEMU
Uoltage IC
Fange ZAml Ualue +Bml
+00327679
[ WRITE | [ SKIF ] Exit |

Display buttons have the following meaning:

WRITE
SKIP
EXIT

new calibration value is entered into themmory, old value is irreversibly lost

current calibration step is skipped, olduesils retained in the memory

current calibration is terminated. After gHbutton is pressed, the calibration memory
hold all data (old or new entered) and thebcator returns to the calibration
menu. It is not necessary to calibrate all rangalibration of only selected ranges
is possible by skipping the ranges which donead to be calibrated.

Moreover, the display shows the range which isdpeatdibrated (RANGE), and the value to be setattkternal
standard multimeter (VALUE).

28
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Setting the new calibration data

Use[, 0, <, > cursor buttons to set such main data on the displaen the output signal measured by external
standard multimeter reaches the required calibrgtioint. When the standard output value is reachegks
“WRITE” to write new calibration value to the caldiion memory. If you press “SKIP” button, the baditor
ignores the new value and old value is retaineterAfou press “WRITE” (or “SKIP”), the calibratoraves on

to the next calibration point.

The procedure is repeated for all calibration poiitthe selected function. If you press “EXIT” taut before
completing the calibration, the calibrator returmshe calibration menu.

Termination of calibration
The calibration can be terminated in the followaages:

» complete calibration has been performed, new cilitm data have been entered, the program haseetur
to the calibration menu,

« calibration of selected function has been performeg calibration data have been entered, the anodpas
returned to the calibration menu,

« calibration of selected range(s) of selected famctias been performed, new calibration data haea be
entered, the program has returned to the calibratienu,

« the calibration has been started but no calibratiata have been entered, the program has retunnbe t
calibration menu after “EXIT” display button haselpepressed,

Press “EXIT” display button to terminate the cadition. After the button is pressed, the calibratiate is saved
internally and the calibrator returns to the stateas in before the calibration has been started.

Calibration points

Each function of the calibrator has assigned figalibration points which have to be set during ¢hbration.
For VOLTAGE DC, VOLTAGE AC, CURRENT DC, CURRENT Afbe signal value is set using the keyboard.
T function does not require any calibration, as thdput voltage or resistance is based on aritlimeti
interpolation using standard tables of temperateresor values.

The calibrator needs no calibration of the freqyquarameter.
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VOLTAGE DC function

nominal value [V] set limits [V] range [V] note
0.0 2u 20m zero calibration
0.0 2u -20 m zero calibration
19m 4u 20m slope calibration
-19m 4u -20m slope calibration
0.0 2u 200 m zero calibration
0.0 2u -200m zero calibration
190 m 6u 200 m slope calibration
-190 m 6u -200m slope calibration
0.0 5u 2 zero calibration
0.0 5u -2 zero calibration
1.9 12 u 2 slope calibration
-1.9 12 u -2 slope calibration
0.0 20u 20 zero calibration
0.0 20u -20 zero calibration
19 100 u 20 slope calibration
-19 100 u -20 slope calibration
0.0 200 u 200 zero calibration
0.0 200 u -200 zero calibration
190 600 u 200 slope calibration
-190 600 u -200 slope calibration
1000 20m 1000 slope calibration
-1000 20m -1000 slope calibration

Table DC VOLTAGE

VOLTAGE AC function

nominal value [V] set limits [V] range [V] | recommended frequency[HE]
1.9m 5u 20m 1000
19m 10u 20m 1000
19m 15u 200 m 1000
190 m 40 u 200 m 1000
190 m 30u 2 1000
1.9 100 u 2 1000
1.9 200 u 20 1000
19 1m 20 1000
19 5m 200 1000
190 10m 200 1000
190 50 m 1000 1000
750 50 m 1000 500
Table AC VOLTAGE

Other then recommended frequencies can be usechfibration. Specification of the calibrator is idavhen
recommended frequency is used.
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CURRENT DC function

nominal value [A] set limits [A] range [A] note
0.0 3n 200 u zero calibration
0.0 3n -200 u zero calibration
190 u 5n 200 u slope calibration
190 u 5n -200 u slope calibration
0.0 20n 2m zero calibration
0.0 20n -2m zero calibration
1.9m 50n 2m slope calibration
1.9m 50n -2m slope calibration
0.0 100 n 20m zero calibration
0.0 100 n -20m zero calibration
19m 200 n 20m slope calibration
-19m 200 n -20m slope calibration
0.0 lu 200 m zero calibration
0.0 lu -200 m zero calibration
190 m 2u 200 m slope calibration
-190 m 2u -200 m slope calibration
0.0 20u 2 zero calibration
0.0 20u -2 zero calibration
1.9 50u 2 slope calibration
-1.9 50u -2 slope calibration
0.0 300 u 20 zero calibration
0.0 300 u -20 zero calibration
10 600 u 20 slope calibration
-10 600 u -20 slope calibration

Table DC CURRENT

CURRENT AC function

nominal value [A] set limits [A] range [A] | recommended frequency[HF]
19u 5n 200 u 1000
190 u 50 n 200 u 1000
190u 40 n 2m 1000
1.9m 200 n 2m 1000
1.9m 200 n 20m 1000
19m 2u 20m 1000
19m 2u 200 m 1000
190 m 20 u 200 m 1000
190 m 20 u 2 500
1.9 200 u 2 500
1.9 1m 20 120
10 3 m 20 120

Table AC CURRENT

Other then recommended frequency can be used ffratéon. Specification of the calibrator is valdhen
recommended frequency is used.
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Full calibration procedure

Following pages describe procedure of the fuilbcation.

Required instruments:
Following instruments are required for calibration:

e 81/2 digit multimeter type Agilent 3458A or FIuk&@BA or other type with accuracy 0.001 % on DC
voltage

e Resistance shunt 10 100 n©2 Burster 1280, or other type with accuracy 0.01%
e Counter HP 53181A, HO 53130, BM 642 or other witbwacy 0,001 %

HP8903A Distortion analyzer and scope with bandwidin. 20 MHz are recommended for THD measuring of
AC signals.

Calibration procedure

1. Connect the calibrator and the multimeter to thenmand let them switched on for at least three$ou
in a laboratory at 281 °C.

2. Press SETUP display button to call up the setupun@erd then CALIB display button to call up the
calibration menu.
3. Enter the calibration code and press ENTER (detalibration code is “00000").
4. DC voltage ranges calibration
a) Connect the voltage input terminals of the multinéd the Hi - Lo output terminals of the
calibrator.
b) Select VOLTAGE DC from the calibration menu and famm by pressing SELECT button.

Switch M-140 output terminals ON.

c) Follow the instructions provided on the calibrasodisplay and the DCU table to adjust the
calibrator’s output in the calibration points.

d) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
00, O cursor buttons or potentiometer to adjust outpltage. Confirm correctly set value by
pressing WRITE display button. If you want to skie calibration point whose calibration you
have already entered, press SKIP display button.

e) Switch output terminals OFF
5. AC voltage ranges calibration
a) Select VOLTAGE AC from the calibration menu and foan by pressing SELECT button.

Switch M-140 output terminals ON.

b) Follow the instructions provided on the calibrasodisplay and the ACU table to adjust the
calibrator’s output in the calibration points.

c) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
0, O cursor buttons or potentiometer to adjust the witpltage. Confirm correctly set value
by pressing WRITE display button. If you want tapsthe calibration point whose calibration
you have already entered, press SKIP display button

d) Switch output terminals OFF. Disconnect multimeted calibrator.
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6. DC current ranges calibration

a)

Connect current input terminals of the multimetettte +1 - -l output terminals of the
calibrator. Select CURRENT DC from the calibratioanu.

b) Select DC current measurement range on externainnetier. Switch output terminals ON

C) Follow the instructions provided on the calibrasodisplay and the DCI table to adjust the
calibrator’s output in the calibration points.

d) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
[0, O cursor buttons or potentiometer to adjust the wtutprrent. Confirm correctly set value by
pressing WRITE display button. If you want to skie calibration point whose calibration you
have already entered, press SKIP display button.

e) Resistance shunt should be used on 2A, 20 A raifg#gandard multimeter does not cover this
range.

7. AC current ranges calibration

a) Select CURRENT AC from the calibration menu. Setshme function on external
multimeter.

b) Follow the instructions provided on the calibrasodisplay and the ACI table to adjust the
calibrator’s output in the calibration points.

c) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
[0, O cursor buttons or potentiometer to adjust the wtutprrent. Confirm correctly set value by
pressing WRITE display button. If you want to skie calibration point whose calibration you
have already entered, press SKIP display button.

d) Resistance shunt should be used on 2A, 20 A raifgggandard multimeter does not cover this

range.

Error messages

If an error occurs during the calibrator's openatay control, error message is displayed on thglalys Errors
can be caused by:

* incorrect control using the front panel, i.e. afsnto force a prohibited mode, e.g. setting aroduainge
value, overloading of output terminals etc.,

« fault of the calibrator, e.g. internal communicatirror during the communication between individual
functional blocks,

« incorrect control using RS-232 interface.

Below you can see a sample error message whictagppden too large value is attempted to set uperdr
messages are displayed in the center of the display
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JUTFUT OFF
Local

05.00000 U DC /™

Error 4H
UJalue too large !
Accuracy
H.BASEY
INFUT
[ =18 | : 18 ] [ +/- Setup |

The following table lists all error messages, timdaning and simple troubleshooting.
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No label description troubleshooting
error
01 | Overload 2V'! 2V range overloaded Outpurrent is too high. Increase load resistance.
02 | Overload 20V'! 20 V range overloaded Quturrent is too high. Increase load resistance.
03 | Overload 200V! [ 200, 1000 V ranges Output current is too high. Increase load resiganc
overloaded
04 | Overload | output [ Current output overloaded Voltage on the load ishigh. Decrease load resistance.
05 | High temperature || Too high internal Output stages are overloaded. Do not use rangés, 2000V or
temperature 20 A for at least 10 minutes. Check if the ventilatholes are
free.
06 | Overload RC! RC simulator overloaded Test curretdashigh. Use lower range of tested Ohmmete
07 | FBK error! Internal error Turn off the ibathtor and turn on it again.
08 | OUTPUT must be| Cable adapter tried to be | Switch off output terminals with button OUTPUT, ciyz the
in OFF state ! exchanged while output | adapter, and switch output terminals on.
terminals was ON
20 | Bad calib. code ! Bad calibration code Wrong catibracode was entered, calibration cannot start.
Enter correct calibration code.
21 | Time warm up ! Attempt to start calibratigrAttempt to start calibration before 60 minutes wanpperiod.
before warm up Let the calibrator turned on for at least 60 misute
30 | Internal RxD Internal error Internal error of the calibrator.ritdhe calibrator off and after 1
timeout ! s turn on. If the error will appear again, contaenufacturer.
31 | Internal Internal error Internal error of the calibrator.rifdhe calibrator off and after §
communication ! s turn on. If the error will appear again, contacnufacturer.
37 | Calibrator is not | Internal error Internal error of the calibrator.ritdhe calibrator off and after 1
ready ! s turn on. If the error will appear again, contaeinufacturer.
40 | Value too large ! Maximum value is out of| Attempt to set value over possible range. Set couaue.
limit
41 | Value too small ! Minimum value is out of | Attempt to set value under possible range. Seecobwalue.
limit
42 | Deviation too largg Deviation is too high Set deviation is out of limB0% to +30%. Set correct value.
!
44 | Unable +/-! Change of polarity is not| Attempt to change polarity, where it is not allowe@oncerned
allowed modes ACV, ACI.
45 | Unable — polarity !| Negative polarity is not | Attempt to set negative polarity, where it is nibbaed..
allowed. Concerned modes ACV, ACI.
46 | Unable DC/AC! DC/AC conversion is not| Attempt to change parameter AC/DC where it is nhoresens
possible where it is not allowed.
47 | Current timeout | Time limit for current over| Long-term loading current terminals with outputremt over A.
| 10 A exceeded
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Functional description of the calibrator

Basic blocks
Basic functional blocks are:

e front panel keyboard

« LCD display

e output terminals

e output voltage amplifier 200 V
e output voltage amplifier 20 A
* main board

e voltage amplifier 2 V

* voltage amplifier 20 V

« DC reference voltage with DAC
e generator

» feedback circuits

« phase shift circuits

e current ranges generator

e multimeter

e power line transformer

e power supply board

* interface GPIB and RS232

Note: List of basic functional blocks contains blbcks of M-140 model. In M-140i version some efrth

miss.
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2, 20 V DC voltage ranges

The functional scheme is shown in the picture below

DA, corvertar ¥ O
20% amplifier

There is a DC reference voltage source integratddnithe 22bit measurement converter. Its outpidéd to the
output stage for 2 and 20 V range. Output voltagesgnt at Hi and Lo terminals is sensed by sensirgs.
Feedback eliminates the influence of amplifier'spmi impedance and of the resistance of wires withe
calibrator.

200 V DC voltage range

The block diagram functional scheme is shown ingiiceure below.

T—

Dy corvvertor

—o .
200 arnplifier 200 arnplifier :
_ _

Lo

The scheme is similar to 2 and 20 V ranges. A 24@ower amplifier with electronic fuses is connectedhe
output of 20 V amplifier.

2 to 200 V AC voltage ranges

The functional scheme is shown in the picture below

DA | Emor Feedback
cofrvertar 7| amplifier amplifier

L J _¥| . H

[aenerator S0 N

amplifier arnplifier

# tal
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The calibrator's built-in generator generatesree svave with voltage-controlled amplitude. The freacy is
derived from microprocessor control circuit's cglsbscillator. The signal is fed to 20 V or 200 Mlifier and
then to output terminals. Feedback circuits sehsevbltage present at the output terminals, nomeats value
and detects it. This results in a signal correspantb average value of the output voltage. Thigai is further

filtered and compared to the set value of outpliige. The error value controls the amplitude efgenerator’s
output.

20mV and 200 mV voltage ranges

20 mV and 200 mV voltage ranges are derived fraan@® 20 V voltage ranges.

D& coreeertor F [~
L/"

200 amplifier

The output of the amplifier is fed to an invertiatjentuator with 1:100 nominal division ratio. Téignal is then
led to the output terminals, sensed via local feeldbThis connection allows to load the calibratotput with
output current of several mA without losing accyrac

1000 V AC, DC voltage range

The highest voltage range of the calibrator usé&s\2@mplifier. It is connected to a pair of transfers with ca
1:6 transformation ratio.

Dty corvvertor

Error amplifier Feedback |,
arnplifier

. —0
X AC ‘ %
R
. bal (3 enerataor

o amplfier || 200¥ —[;

amplifier H% l_.1—=
’7 bC W La

In 1000 V AC mode, the output of 200 V amplifiertiansformed and led to the output terminals. Tt
voltage is sensed, rectified and compared to reéerédC voltage provided by the DA converter. erralue
controls the amplitude of the generator’s outputhsd there is correct voltage at the output teatsin

In 1000 V DC mode, 12 kHz signal is transformedtified, filtered and led to the output terminalie output
voltage is sensed equally to 1000 V AC mode.
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Current converter

The current converter and current amplifier forreeparate design block based on a transconductieityerter
with 10° S nominal conversion ratio.

R
10r [
O_=I_:V ar. Its inputiteed with
input g . I litage and cuimedtand
U2
T >
% power stage
10R
R& R5 R4 R3 R2 R1
[ ! ! ! ! ! o+l
-~ Rl
, _R2
~ _R3
-
- _R5
A i
DA
Hi PR L
uz Lo
07
:V = DAconvertor | |  power stage
+
U1
v
o
sLo
sHi

Hi and Lo are calibrator’s output terminals. Thagg including U1l operating amplifier converts vg#ato
current. U2 is a separation amplifier. R1 to R5 &idto C3 are range impedance. DA converter hastl tand
0 to -1 conversion ration and allows the simulatddmesistance and capacitance values differemt ftee range
impedances. The output stage increases the peatritteent load of the output.

ATTENTION

The simulator’s output voltage (Hi - Lo terminals$ limited to 8 Vpk.

Frequency synthesizer

Frequency synthesis circuitry allows fine settinfy feequency in the whole calibrator's range. Fratpye
synthesis uses DSP circuits with basic frequencylPQ.
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Calibrator's maintenance

The multifunction calibrator is electronic instrumevith microprocessor control. All blocks whicheahneavily
loaded during the operation are cooled by a fan.

Rulesfor correct operation

Especially the following rules should be adhereduarantee correct operation of the calibrator:

« The calibrator can only be switched on and off byepsing the mains switch located at the rear panel.
« Do not connect the calibrator to other voltage thaet by the voltage selector.

« Do not block the vent openings located at the rganel and bottom panel.

* The calibrator must not be operated in dusty enviroent. It was designed to be used in a laboratory.
* No liquid or small objects can be permitted to entiee calibrator through the vent openings..

« Do not switch the calibrator outside its operatitgmperature range.

« Connect the instruments to be calibrated to propmrtput terminals. There is no way of protecting the
calibrator from the damage caused by some impropennections.

« Do not damage the output terminals by plugging ibananas” thicker than the terminals were designed
for.

* Whenever possible, use the setup menu to grounautput terminal (GND U ON setup function).

» Do not overload the power stages by leaving thebrator switched on with the load connected for @nlg
time, especially on 20 A current range and 200V at@d0 V voltage ranges.

« If the instruments to be calibrated are not connedtto calibrator's output terminals using originalables,
ensure that cables suitable for the calibration texje and current are used. Maximum output voltagenc
reach 1000 V AC and the maximum output current cegach 20 A AC.

Regular maintenance

The calibrator does not require any special maariee of electrical or mechanical parts. If is gbtty, the case
and the display can be cleaned by a wool rag nragstevith alcohol.

The calibrator should be calibrated in the recomueenl2-month intervals. A calibration center shquédform
the calibration.

What to do in case of failure

If an obvious failure occurs during the operation (e.g. the displayoislit, the fan is not turning), the calibrator
must be switched off immediately. First, check fbee located in the power cord receptacle. Proeedkir
following:

* Remove the end of power cord from the mains conexttthe rear panel.

* Insert the blade of a flat screwdriver into thermipg cut in the mains voltage selector and prytbetfuse
holder.
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* Remove the fuse. Replace it with new fuse of timeseating if the fuse was broken.

* Replace the fuse holder, reconnect the power coddsavitch on the calibrator. If the problem pessist
contact the manufacturer.

If an obvious fault is evidenced, e.g. a measurémaye or an operating mode is not functional,uer cannot
correct the fault. Contact the manufacturer.

Hidden faults can cause different symptoms and be caused tpreliff causes. Usually, they cause instability of
some parameter. Hidden defects can be caused logaptable distortion, degraded insulation etchia tase
contact the manufacturer.

Sometimes it seems that the calibrator has hidéésct] when the rules for correct operation areadbiered to.
In this case, the fault is caused by the operddost frequent cases of false “hidden defects”:

* mains voltage out of tolerance limits or unstable

* wrong grounding of the measurement circuit (badnestion of the ground terminal of the mains outtet,
several ground connection when grounding loop$areed)

* proximity to sources of intensive influence, whgseducts are spread through the mains or propadmsted
the electromagnetic field

» strong electrostatic or electromagnetic field whielm cause major instability during calibrationngshigher
impedance.

42 Operation Manual v33




MEATEST, s.r.o. M-140i Multifunction Calibrator

Verification test

Procedure recommended for verifying parametersi@fcalibrator is described in this chapter. Dutieg}s it is
not necessary access to the interior of the ingnim

Required equipment
Following instruments are required for performawnesdfication test:

e 81/2 digit multimeter type Agilent 3458A or FIuk&@BA or other type with accuracy 0.001 % on DC
voltage

e resistance shunt 10(n 100 nQ2 Burster 1280, or other type with accuracy 0.01%
e counter HP 53181A, HO 53130, BM 642 or other withuaacy 0,001 %

HP8903A Distortion analyzer and scope with bandwidin. 20 MHz are recommended for THD measuring of
AC signals.

Configuration of the calibrator

Calibrator should be tested directly from the frpanel terminals and without use of terminal adap#®-01 or
140-41. For build-in multimeter testing cable adaptOption 40 and Option 60 are recommended. Tpresp
influence of noise or interference with power lilnequency in measuring circuit it is recommendedbfang

setting of the calibrator (in SETUP MENU):

* Coil x50 OFF
« GNDU ON (in capacitance test OFF)
« GNDI ON (in capacitance test OFF)
Note: It is recommended to ground only the voltage che@ND U ON, GND | OFF, for all ranges

except the generation of power or energy. If thedeméo be calibrated has Lo terminal
grounded, it is recommended to un-ground both dsitpithe calibrator, GND U OFF, GND |
OFF to exclude ground loops.

If it is grounded neither calibrator nor standardten, higher level can occur on the output
terminals.

In general, when calibrator is connected to tlend#rd meter, ground loops can be arise
through power line connection. Ground loops camltespparently worse noise, short term
stability or non-harmonic distortion of output sinIf necessary use toroidal chokes to
suppress this products.

In all other items in SETUP MENU the setting of greters don't influence accuracy of the calibrator.
Use sin waveform of the output signal on all AGQges

Performance verification may be performed aftermvap period i.e. 1 hour after switching on. Caltbrehave
to be in temperature stabilize condition at minimBimours before performance verification testastet.

Basic steps of the performance verification test
Verification procedure consists of following steps:

e 20V DC voltage testwith linearity check
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DC voltage internal ranges 20 mV, 200 mV, 2V, 240V, 100%t
20V AC voltage test with linearity check

AC voltageinternal ranges 20 mV, 200 mV, 2 V, 20V, 240 V, Q00test
200 mA DC current test with linearity check

DC current internal ranges 200 uA, 2 mA, 20 mA test

AC current internal ranges 200 uA, 2 mA, 20 mA, 200 mA test
AC/DC high current ranges 2 A, 20 A test

Frequency nominal value 1 kHz test

Distortion checking of AC voltage, range 20 V.

Procedure

Following part describes procedure of performanesfication test. Recommended measuring pointstiaee
same as the points in table of limits (see tabidiow).

1.
2.

Connect the calibrator to the mains and let theitched on for at least one hour in a laboratorg3atl °C.

Connect voltage input of the standard multimetetthte voltage output terminals of the calibratort Se
appropriate parameters on the standard multimetachieve its best accuracy.

Perform 20 VDC linearity, DC voltage, 20 VAC lingg, AC voltage tests according to the tabled,l]Il,
IV. Deviations should not exceed specified limits.

Connect current input of standard multimeter todheent output terminals of the calibrator. Sqirapriate
parameters on the standard multimeter to meeegsdccuracy.

Perform 200 mADC linearity, DC current, AC curréests according to the tables V, VI, VII. Deviat$o
should not exceed specified limits.

Connect current output terminals of the calibratothe current terminals of resistance shunt 10thmO
Connect voltage input of standard multimeter ®\hltage terminals of the resistance shunt. Seferd 00
(200)mV on standard multimeter.

Perform AC/DC high current test on range 2 A actwydo the table VIII. Deviation should not exceed
specified limit.

Connect current output terminals of the calibratoithe current terminals of resistance shunt 10 mOh
Connect voltage input of standard multimeter ®\hltage terminals of the resistance shunt. Seferd 00
(200)mV on standard multimeter.

Perform AC/DC high current test on range 20 A adog to the table VIII. Deviation should not exceed
specified limit.

10. Perform frequency test according to the table I¥vi@tion should not exceed specified limit.

11. Check harmonic distortion of output signal. It sliooot exceed 0.05%.

If calibrator is out of limits is in some points tbfis test, appropriate function and range shoeldegalibrated. It
is not necessary to recalibrate all functions, dmly this one, which does not meet specificatiope $hapter
Calibration mode, where recalibration procedurdeiscribed.
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M-140i Multifunction Calibrator

Tables of limits

20V DC Basicrange with linearity test

Function Range Value (V) Frequéncy (Hz) Deviation
allowed(%value)

V-DC 20.0 V 2.0 0.008

V-DC 20.0 V 4.0 0.006

V-DC 20.0 V 6.0 0.005

V-DC 20.0 V 8.0 0.004

V-DC 20.0 V 10.0 0.004

V-DC 20.0 V 12.0 0.004

V-DC 20.0 V 14.0 0.004

V-DC 20.0 V 16.0 0.004

V-DC 20.0 V 18.0 0.004

V-DC 20.0 V 19.0 0.004

V-DC 20.0 V -2.0 0.008

V-DC 20.0 V -4.0 0.006

V-DC 20.0 V -6.0 0.005

V-DC 20.0 V -8.0 0.004

V-DC 20.0 V -10.0 0.004

V-DC 20.0 V -12.0 0.004

V-DC 20.0 V -14.0 0.004

V-DC 20.0 V -16.0 0.004

V-DC 20.0 V -18.0 0.004

V-DC 20.0 V -19.0 0.004

Table |

DC voltage test

Function Range Value (V) Frequéncy (Hz) Deviation
allowed(%value)

V-DC 20 V 1.9 0.004

V-DC 20 V -1.9 0.004

V-DC 240.0 V 190.0 0.004

V-DC 240.0 V 240.0 0.003

V-DC 240.0 V -190.0 0.004

V-DC 240.0 V -240.0 0.003

V-DC 1000.0 V 1000.0 0.010

V-DC 1000.0 V -1000.0 0.010

Table Il

20V AC Basicrange with linearity test

Function Range Value (V) Frequency (Hz) Deviation
allowed(%value)

V-AC 20.0 V 2.0 1000 0.075

V-AC 20.0 V 4.0 1000 0.050

V-AC 20.0 V 6.0 1000 0.042

V-AC 20.0 V 8.0 1000 0.037

V-AC 20.0 V 10.0 1000 0.035

V-AC 20.0 V 12.0 1000 0.033

V-AC 20.0 V 14.0 1000 0.032

V-AC 20.0 V 16.0 1000 0.031

V-AC 20.0 V 18.0 1000 0.031

V-AC 20.0 V 19.0 1000 0.030

Table Il
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AC voltage test
Function Range Value (V) Frequency (Hz) Deviation
allowed(%value)
V-AC 20 mV 0.019 1000 0.358
V-AC 200 mV 0.19 1000 0.142
V-AC 20 V 1.9 1000 0.030
V-AC 20.0 V 19.0 50 0.030
V-AC 20.0 V 19.0 120 0.030
V-AC 20.0 V 19.0 10000 0.030
V-AC 20.0 V 19.0 20000 0.082
V-AC 20.0 V 19.0 50000 0.082
V-AC 240.0 V 190.0 1000 0.036
V-AC 1000 V 750.0 120 0.057
Table IV
200 mA DC Basic range with linearity test
Function Range Value (A) Frequency (Hz) Deviation
allowed(%value)
A-DC 200.0 mA 0.02 0.040
A-DC 200.0 mA 0.04 0.025
A-DC 200.0 mA 0.06 0.020
A-DC 200.0 mA 0.08 0.018
A-DC 200.0 mA 0.10 0.016
A-DC 200.0 mA 0.12 0.015
A-DC 200.0 mA 0.14 0.014
A-DC 200.0 mA 0.16 0.014
A-DC 200.0 mA 0.18 0.013
A-DC 200.0 mA 0.19 0.013
A-DC 200.0 mA -0.02 0.040
A-DC 200.0 mA -0.04 0.025
A-DC 200.0 mA -0.06 0.020
A-DC 200.0 mA -0.08 0.018
A-DC 200.0 mA -0.10 0.016
A-DC 200.0 mA -0.12 0.015
A-DC 200.0 mA -0.14 0.014
A-DC 200.0 mA -0.16 0.014
A-DC 200.0 mA -0.18 0.013
A-DC 200.0 mA -0.19 0.013
Table V
DC current test
Function Range Value (A) Frequency (Hz) Deviation
allowed(%value)
A-DC 200.0 uA 0.00019 0.061
A-DC 200.0 uA -0.00019 0.061
A-DC 2.0 mA 0.0019 0.025
A-DC 2.0 mA -0.0019 0.025
A-DC 20.0 mA 0.019 0.013
A-DC 20.0 mA 10.019 0.013
Table VI
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AC current test

Function Range Value (A) Frequency (Hz) Deviation
allowed(%value)
A-AC 200.0 uA 0.00019 60 0.161
A-AC 2.0 mA (0.0019 60 0.081
A-AC 20.0 mA 0.019 60 0.055
A-AC 20.0 mA 0.019 120 0.055
A-AC 20.0 mA 0.019 1000 0.055
A-AC 20.0 mA 0.019 1000 0.055
A-AC 200.0 mA 0.19 60 0.055
Table VI
AC/DC high current test
Function Range Value (A) Frequency (Hz) Deviation
allowed(%value)
A-DC 20 A 1.0 0.025
A-DC 20 A 11.0 0.025
A-AC 20 A 1.0 60 0.060
A-DC 10.0 A 10.0 0.040
A-DC 10.0 A -10.0 0.040
A-AC 10.0 A 10.0 60 0.160
Table VIII
Frequency test
Function Range Vajue (Hz) Frequency (Hz) Deviation
allowed(%value)
FREQ 1 kHz 1000.0 0.005
Table IX
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System control

The calibrator includes RS232 serial line. Systemmectors are located at the rear panel. For theteecontrol
to work properly, bus parameters must be set irsyiséeem menu. For RS232 bus, communication speetiea
set (150 to 19200 Bd) and software handshake XOMN#X€an be set.

RS232 bus properties

To transfer the data using RS232 bus, 8N1 datadbisrused, i.e. each data word includes 8 bitpardy and
one stop bit. The communication speed can be #& tlee system menu. Available values: 150, 300, @200,
2400, 4800, 9600 and 19200 Bd. Software handslwkanfunication control) XON/XOFF can be set to contr
the transfer of the data through the bus.

RS-232 connector layout

i c Pin Label Direction Note
2 TXD output transmitter
[s¥aYels] i i
B g 3 RXD input receiver
5 GND - ground

9-pin connector D-SUB FEMALE

Cable between the calibrator and PC (configuratidn

PC D-Sub 1 | D-Sub 2 M-140
Receiver 2 2 Transmitter
Transmitter 3 3 Receiver
Ground 5 5 Ground

Command syntax
The commands described in this chapter can bedgboeugh both buses (IEEE-488 and RS232).

All commands listed in this chapter are explaimetiio columns:
KEYWORD and PARAMETERS.

KEYWORD column includes the name of the commanahEammand includes one or more keywords. If a
keyword is in brackets ([]), it is not mandatoon-mandatory commands are used only to achieve
compatibility with language standard SCPI.

Capitals designate the abbreviated form of the canuts; extended form is written in lowercase.

Command parameters are in brackets (<>); each péeais separated using a comma. Parameters iketsac
]) are not mandatory. Line (| ) means “or” andsgd to separate several alternative parameters.

Semicolon ‘;" is used to separate more commandenron one line.
E.g. VOLT 2.5; OUTP ON

Note:

Each command must end in <cr> or <If>. Both codadfx can be used at the same time. The calibrator
performs all commands written on one line of thegpam after it receives <cr>, <If> or <crlf> cod¥ithout
this code, the program line is ignored.
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Description of abbreviations

<DNPD> = Decimal Numeric Program Data, this forisatsed to express decimal number with or withibet
exponent.

<CPD> = Character Program Data. Usually, it reprssa group of alternative character parameteis. E.
{ON | OFF | 0] 1}.

?= A flag indicating a request for the value of fharameter specified by the command. No other
parameter than the question mark can be used.

(?) = A flag indicating a request for the parameigecified by the command. This command permits a
value to be set as well as requested.

<cr> = carriage return. ASCII code 13. This codecres the program line.

<If> = line feed. ASCII code 10. This code executesprogram line.

OUTPut subsystem

This subsystem allows to control the output terdsioh M140 calibrator, to activate the four-wiretput or to
switch the calibrator to x50 current coil (optioB0t50, 140-50).

Keyword Parameters
OUTPut
[[STATe] (?) <CPD>{ON |OFF|0]|1}

: ISELection (?) <CPD> { HIGHi | HI50turn }

OUTP [:STAT] (?) <CPD>{ON | OFF | 0| 1}

This command activates or deactivates the outphtiafO calibrator.

« ON or 1 - activates the output

e OFF or 0O - deactivates the output

If query is sent, M140 returns ON if the outpuagtive or OFF if it is inactive

Example: OUTP 1 <cr> - activates the output
OUTP ? <cr> - the calibrator returns ON or OFF

OUTP :ISEL (?) <CPD> { HIGH | HI50 }

This command activates or deactivates the 1000fentirange (using a 50-turn coil).

* HIGH - deactivates the 50-turn coil

* HI50 - activates the 50-turn coil (up to 1000Agah

If query is sent, M140 returns HIGH if the 50-turwil is deactivated or HI50 if it is activated.

Example: OUTP :ISEL HI50 <cr> activates the 5Qtooll
OUTP :ISEL ? <cr> the calibrator returns HIGHHIBO

SOURCce subsystem
This subsystem allows to control the individualdtions of M140 calibrator.

Keyword Parameters
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[SOURCce]
:VOLTage
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: CURRent
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: EARTh
: VOLTage (?) <CPD>{ON|OFF|0O|1}
: CURRent (?) <CPD>{ON|OFF|0]|1}
: TEMPerature
:UNITs (?) <CPD>{C|CEL|K}
: SCALe (?) <CPD>{TS68 | TS90}
: THERmocouple
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: RJUNction (?) <DNPD>
: TYPE (?) <CPD>{B|E|J|K|N|R|B}

[SOUR] :VOLT [:LEVE] [:IMM] [:AMPL] (?) <DNPD>

This command activates the generation of DC or Aftage (depending on the DC or SIN parameter of the
FUNC command).

<DNPD>
Represents the value of DC or AC voltage expressedolts. Negative value is accepted for DC voltage
“Technical Data” chapter lists the acceptable range

If query is sent, M140 returns the set value ofenir using standard exponential format. Example5£2imV is
returned as -2.054700e-002. Positive numbers drpraoeded with “+” sign.

[SOUR] :CURR [:LEVE] [:IMM] [:AMPL] (?) <DNPD>
This command activates the generation of DC or A@emnt (depending on the DC or SIN parameter of the
FUNC command).

<DNPD>
Represents the value of DC or AC current expregsesimperes. Negative value is accepted for DC aurre
“Technical Data” chapter lists the acceptable range

If query is sent, M140 returns the set value ofenirusing standard exponential format. Example5£DmA is
returned as -2.054700e-002. Positive numbers drpraoeded with “+” sign.

[SOUR] :EART :VOLT (?) <CPD>{ON | OFF | 0|1}

This command connects or disconnects the voltageiminal to/from GND terminal.

e ON or 1 grounds the voltage output

e OFF or 0 ungrounds the voltage output

If query is sent, M140 returns ON when the outgugrounded or OFF when ungrounded.

Example: EART : VOLT 1 <cr> - grounds the voltageput terminals
EART : VOLT ? <cr> - the calibrator returns ON@FF
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[SOUR] :EART :CURR (?) <CPD>{ON | OFF [0 1}

This command connects or disconnects the curret¢iinal to/from GND terminal.

e ON or 1 grounds the current output

e OFF or 0 ungrounds the current output

If query is sent, M140 returns ON if the curremtrials are gronded or OFF if ungrounded.

Example: EART : CURR 1 <cr> - grounds the currantpat terminals
EART : CURR ? <cr> - the calibrator returns ONJ-F

[SOUR] :FREQ [:CW] (?) <DNPD>
This command sets the frequency being generated.

Examples:
AC voltage frequency :
FUNC :SIN ; :VOLT <DNPD>; FREQ <DNPD> <cr>

AC current frequency :
FUNC :SIN ; :CURR <DNPD>;FREQ <DNPD> <cr>

Digital frequency :
FUNC :SQU ;FREQ <DNPD> <cr>

<DNPD>
Represents the frequency in Hz. . “Technical Dataépter lists the acceptable ranges which depenthen
selected function mode.

If query is sent, M140 returns the set value ofdheent using standard exponential format. Exan0e5kHz
is returned as 2.050000e+004.

[SOUR] :TEMP :UNIT (?) <CPD>{C|CEL|K}
This command sets the unit of measurement of testyrer.

e CorCEL sets ,Centigrade”
« Ksets  Kelvin“

The unit of measurement remains valid after thibcgtbr is switched off.

If query is sent, M140 returns the set unit of nnbeasent{ C | K }.

[SOUR] :TEMP :SCAL (?) <CPD> { TS68 | TS90}

This command sets one of temperature scales. Tttiegsanfluences the simulation of resistance terapee
sensors and thermocouples.

e TS68 sets IPTS-68 temperature scale
e TS90 sets ITS-90 temperature scale

The temperature scale remains valid after the r@abb is switched off.

If query is sent, M140 returns the set temperasaede { TS68 | TS9O }.

[SOUR] :TEMP :THER [:LEVE] [:IMM] [:AMPL] (?) <DNP D>
This command activates the simulation of thermotesifDC voltage generation).

Operation Manual v33 51




M-140i Multifunction Calibrator MEATEST, s.r.o.

<DNPD>
Represents the temperature expressed in the ehity she ‘UNIT’ command. “Technical Data” chaptists the
acceptable ranges.

If query is sent, M140 returns the set temperatigieg standard exponential format. Example: 20.5 returned
as 2.050000e+001.

[SOUR] :TEMP :THER :RJUN (?) <DNPD>
This command sets the temperature of cold endesfrtbcouple.

<DNPD>
Represents the temperature expressed in the ehity she ‘UNIT’ command. “Technical Data” chaptists the
acceptable ranges.

Example: to set the temperature of cold end ofhtleeouple to 2%C:
:TEMP :THER :RJUN 25 <cr>

If query is sent, M140 returns the set temperatigieg standard exponential format. Example: 20.5 returned
as 2.050000e+001.

[SOUR] :TEMP :THER :TYPE (?) <CPD>{B|E|J| K|IN|R|S|T}
This command sets the type of thermocouple torbelated.

Example: to activate the simulation of S type thecouple at 35TC:
:TEMP :THER 350; :TEMP :THER :TYPE S <cr>

If query is sent, M140 returns the set type themwopte {B|E|J|K|[N|R|S|T}

I/D (instrument identification)
*IDN?
This command returns the identification of the nfanturer, model, serial number and firmware revisio

The reply is formatted as follows:
MEATEST,M-140,412341,4.6

Operation complete
*OPC <cr>

This command sets the OPC bit in the ESR (EvenuSRegister) when all pending operations are cetapl

Operation complete?
*OPC? <cr>

This command returns “1” to the output queue &atepending operations are complete.

Operation complete?
*OPC? <cr>
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This command returns “1” to the output queue aitepending operations are complete.

Wait-to-Continue command
*WAI <cr>

Prevents the instrument from executing any furd@mmands or queries until all previous remote contusa
have been executed.

Reset
*RST <cr>

This command resets the calibrator to its inittatiss.

Test operation
*TST? <cr>

This command executes an internal self-test. Rehgself-test result (“0” for pass or “1” for fail

Remote control
*REM <cr>

This command activates the remote control. Wherotemontrol is active, the calibrator ignores ahtols
from the front panel, except LOCAL button.

Local control
*LOC <cr>

This command activates the local control (usingtffganel buttons).

Local control lock
*LLO <cr>

This command locks out the local control; the aqalibr cannot be returned to local control by pres$iOCAL
button. Return to local control can only be perfedhby a command sent through the bus, or by swigcttie
calibrator off and on.

Local control unlock
*UNL <cr>

This command cancels the ,*LLO" command. Unlockeddilirator can be returned to local control mode by
pressing LOCAL button.
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Examples of use

Calibration of measurement instruments

The calibrator can be used for direct calibratiérvarious instruments which measure electrical @aluOpt.
140-01 cable adapter is recommended. The cableteadagludes a temperature sensor which allows the
measurement of external temperature. Measured ealube displayed by pressing INPUT button.

Multimeters

The calibrator can be used for calibration of dilgitnd analogue multimeters (DCV, ACV, DCI, AClsisance,
capacitance, temperature, frequency and duty cycle.

Voltage ranges

Thanks to low output impedance and high outputerniyrthe calibrator can be used for calibratiommdlogue
voltmeters and milivoltmeters having low input indp@ce. Voltage output is connected to Hi/Lo terisindhe
calibrator does not allow the four-wire connectafrihe instrument to be calibrated.

It is not recommended to connect non-standard fodtle voltage output. The calibrator is desigredée used
for calibration of voltmeters. Output terminals sltbbe loaded with high and real impedance. Althotige

output is fitted with fast electronic and micropessor protection, high capacitance or inductanadde@an lead
to oscillations of output amplifiers and resultiamage.

The instrument to be calibrated can be connecteetttif to the front panel terminals. If L terminaf the

instrument to be calibrated is not grounded, thedibator’s Lo terminal should be grounded (GND M, Gee
~Setup menu“ chapter).

Connection of a multimeter to be calibrated (vadtagnge) to calibrator’s output terminals

Current ranges

All DC and AC current ranges are connected to catidy’s +1/-1 terminals.

When using the current output under heavy loadt¢1®0 A), the runtime is limited to O to 60 s. Thmtime
depends on the set current and it is controlledhlieymicroprocessor. The user cannot extend thénmenif
longer runtime is required, the output terminalsstribe unloaded, some time must elapse (for exampial
and the load can then be connected again.
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When feeding 2 to 20 A current to the output teatsinthe output voltage must not exceed approxVefs If
the current induces higher voltage on the load,ctidibrator disconnects the output terminals argpbldiys an
error message.

When ammeters are being calibrated using currerds D A, it is important to connect the terminaisperly,
paying attention both to the calibrator’s outputrtmals and the instrument’s input terminals. Exoes contact
resistance can heat up the terminals and caudwat&in errors. Excessive and unstable contacsteasie has
non-linear characteristic and can distort the ou#gTi current.

It is not recommended to connect non-standard fodte current output. The calibrator is desigrethdé used
for calibration of ammeters. Output terminals skdug loaded with low and real impedance. Althodghdutput
is fitted with fast electronic and microprocessawotpction, high capacitance or inductance can l&ad
oscillations of output amplifiers and result in dega.

The instrument to be calibrated can be connecteetttif to the front panel terminals. If L terminaf the
instrument to be calibrated is not grounded, thaibator’s -U (-) terminal should be grounded (GNJ ON,
GND I ON, see ,Setup menu“ chapter).

Optional current coil can extend the calibratotisrent range to 1000 A. The coil can be used fobaion of
both DC and AC ammeters. The clamps of the ammetist be positioned in angle 9@ the coil. When using
the current coil, no steel or other magnetic olsj@atist be present in the vicinity (50 cm) of therent coil, as
they would deform the magnetic field and causechigration error.

Connection of current coil:

DEOE B9 :
DEEE EE Current coil
A BREE i
Y 11 Opt. 140-50
EEEEN v _B

Thermometers

The calibrator can be used for calibration of tdaers used in thermometers and heat meters, wisieha
thermocouple sensor. The block connected to theosés checked, as it is disconnected from thesttacer and
the calibrator’s output is connected to the transds input instead. Simulation of thermal sensaadtivated by
pressing T direct mode button.

The calibrator can be connected to transducer'sitimfirectly from Hi/Lo terminals. Temperature ofldo
junction must be compensated by manual settinglofdRue. The connection is similar to voltmeterregtion.
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Specification

Uncertainties include long-term stability, temparat coefficient, linearity, load and line regulatiand the
traceability of factory and National calibratiomstlards. Specified accuracy is valid after one kearm up in
temperature range 23 £@Q. Specified accuracy is one year accuracy.

Calibrator
Voltage

summary range DCV:
summary range ACV:
internal ranges:
frequency range:

Vv — 1000 V
0.1 mV -1000 V
20 mV, 200 mV, 2 V, 20 V, 2401900 V
20 Hz to 50 kHz bellow 20 V
20 Hz to 10 kHz bellow 200 V

20 Hz to 1000 Hz bellow 1000 V

frequency resolution: 6 digit
frequency uncertainty: 0.005 %
wave form: sin

DCV uncertainty

max. current mA

range % value + % range
0V —20.00000 mV 0.03+0.0 + }v 5
20.00001 mV — 200.0000 m\, 0.01 + 0.0 +|\B 5
0.200001 mV — 2.000000 V 0.003 + 0.0008 30
2.00001 V —20.00000 V 0.003 + 0.0005 30
20.0001 V — 240.0000 V 0.003 + 0.0005 30
240.001 V —1000.000 V 0.005 + 0.005 2

*2 yalue of the range for uncertainty calculatio2@® V

ACV uncertainty

range % value + % range max. current mA % value + % range max. current mA
20 Hz - 10 kHz 20 Hz - 10 kHz 10 kHz - 50 kHz K9z - 50 kHz

0.10000 mV — 20.00000 mV 0.2 + 0.05 +|20 5 0.20 + 0.10 + 2V 5
20.0001 mV - 200.0000 mV 0.1 + 0.03+120 5 0.15 + 0.05 + 2V 5
0.200001 mV — 2.000000 V 0.025 + 0.005 30 56:®.01 10

2.00001 V —20.00000 V 0.025 + 0.005 30 (-@503 10
20.0001 V — 240.0000 V2 0.025 + 0.010 30 --

240.001 V — 1000.000 V 0.03 +0.03 * 2 - -

*1 valid for f < 1000 Hz
*2 yalue of the range for uncertain

ty calculatio2@® V, in the range 200 to 240 V is

frequency ledito 1 kHz.

range

% value+ % range

max. current mA

50 kHz - 100 kHz

50 kHz - 100 kHz

0.10000 mV — 20.00000 mV 1.0+ 0.10 +|20 3

20.0001 mV — 200.0000 mV 0.3 +0.05 +1D 3

0.200001 mV — 2.000000 V 0.2 +0.05 5
2.00001 V —20.00000 V 0.2 + 0.05 5

20.0001 V — 240.0000 V2
240.001 V —1000.000 V
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Aucxiliary parameters

M-140i Multifunction Calibrator

range 20mVv 200mV 2V 20V 200V 1000V
THD? " 0,05% + 200 uV| 0,05% + 300 uV] 0,05% 0,05% 0,05% 0,2%
output impedance <10 m <10 m <10 M <10 m <100 nQ <100 nQ
maximal capacitanceg 500 pF 500 pF 500 pF 500 pF 300 pF 150 pF
load
"2 parameter includes non-linear distortion and nomroaic noise
"3 valid for frequencies to 10 kHz

Current

summary range DCI:

summary range ACI:
internal ranges:
frequency range:

frequency resolution:
frequency uncertainty
wave form:

DCI uncertainty

[0A - 20 A (with current coil 140-50 to 1000A)
A — 20 A (with current coil 140-50 to 1000 A)
20@A, 2 mA, 20 mA, 200 mA, 2 A, 20 A
20 Hzto 5 kHz bellow 200 mA

20 Hz to 1000 Hz bellow 20 A
6 digit
0.005 %

sin

range

% value + % range max. voltage V

0.0000pA — 200.000QuA
0.200001pA — 2.000000 mA
2.00001 mA — 20.00000 mA
20.0001 mA — 200.0000 mA
0.200001 mA —2.000000 A

2.00001 A —20.00000 A

0.05+0.0 + 20 nA
0.02 + 0.005
0.01 + 0.003
0.01 + 0.003
0.015 + 0.005
0.02 +0.010

3

W W ww

ACI uncertainty

range % value + % range max voltage Vef % value + % range max voltage Vef
20 Hz - 1 kHz 1 kHz — 5 kHz
1.0000pA — 200.000QUA 0.15+0.0 + 20 nA 3 0.30 + 0.10 + 20 nA 3
0.200000uA — 2.000000 mA 0.07 +0.01 3 0.20 + 0.05 3
2.00000 mA —20.00000 mA 0.05 + 0.005 3 0.20060. 3
20.0000 mA —200.0000 mA 0.05 + 0.005 0.20050 3
0.200000 mA — 2.000000 A 0.05 + 0.005 3 -- - -
2.00000 A — 20.00000 A 0.10 + 0.03 1.5 -- --
range % value + % range max voltage Vef
5 kHz — 10 kHz
1.0000pA — 200.000QUA -- --
0.200001pA — 2.000000 mA 0.50 + 0.07 2
2.00001 mA —20.00000 mA 0.50 +0.07 2
20.0001 mA —200.0000 mA 0.50 + 0.07 2

0.200001 mA —2.000000 A
2.00001 A —-20.00000 A

When option 140-50 Current Coil is used, add wadety 0.3% of the set current to the value spediin above table. Output current is

multiplied by factor 50.

Auxiliary parameters

range 200 UA 2 mA 20 mA 200 mA 2A 10 A
maximal inductive load | 400 uH 400 uH 400 uH 400 uH 200 uH 100 uH
THD™? 0,2% 0,2% 0,2% 0,2% 0,2% 0,3%
"1 parameter includes non-linear distortion and nomrloaic noise
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Temperature sensors simulation

temperature scale:
types of sensors:

temperature range:
temperature uncertainty:

ITS 90, PTS 68

TCtype K,N,R,S,B,J, T, E

-250 to +18%Daccording to the type

0.4 to 4G (see table bellow)

Ranges and uncertainties of TC sensor simulation

R range {C] -50.0 - 0.0 0.1 - 400 400.0 — 1000.0{ 1000.1 — 1767.(
uncertainty {C] 3.2 2.1 1.4 1.7

S range {C] -50.0 - 0.0 0.1 — 250.0 250.1 — 1400.0{ 1400.1 —1767.Q
uncertainty {C] 2.7 2.1 1.7 2.0

B range {C] 400.0 — 800.0( 800.1 —1000.¢ 1000.1 — 1500.q 1500.1 — 1820.(
uncertainty {C] 2.8 1.8 1.6 1.8

J range {C] -210.0 - -100.00 -100.1 — 150.0] 150.1 —700.0 | 700.1 — 1200.0
uncertainty {C] 0.9 0.5 0.6 0.7

T range {C] -200.0 - -100.00 -100.1 —0.0 0.1 —100.0 100.1 — 400.0
uncertainty {C] 0.9 0.5 0.4 0.4

E range {C] -250.0 - -100.00 -100.1 — 280.0] 280.1 —600.0 | 600.1 — 1000.0
uncertainty {C] 1.6 0.4 0.5 0.5

K range {C] -200.0 - -100.00 -100.1 —480.0] 480.1 — 1000.0f 1000.1 —1372.0
uncertainty {C] 1.0 0.6 0.7 0.8

N range {C] -200.0 - -100.00 -100.1 —0.0 0.1 —580.0 580.1 — 1300.0
uncertainty {C] 1.2 0.7 0.6 0.8

Uncertainties in the table are maximal uncertaintié TC sensor simulation. Actual uncertainty focleaet value of
simulated temperature is determined by uncertaifitglevant resistance. Actual temperature unastas displayed on the
calibrator display. Actual uncertainties are alwkyger than those in above table.

General data

Warm up time: 60 minutes
Reference temperature: 23+2°C
Range of working temperatures: 23 £°10

Temperature coefficient Temperature coefficfentemperature outside of Tcal 2
°C between +13 °C to +33 °Cis 0.1 x /°C
450 x 480 x 150 mm
115 - 220/230 V — 50/60 Hz
45 VA without load
Max. 150 VA withll load

| according EN 61010 ed 2

Dimension:
Power line:
Power consumption:

Safety class:

Used external fuses: F4L250V 1 pcs

Used internal fuses: F1.6L250V 3 pcs
F200mL250V 2 pcs
F2.5L250V 2 pcs
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Accessories

Basic accessories (included in delivery)
*  Power line cord

e Operation manual

e  Testreport

e Spare fuse

« Test cable 1000V/20A, 1m

e CableRS RS-232 cable

Options (extra ordered)

e 140-50 Current coil 25/50 turn

e Option 10 Output cable 20A/1000V (black)
e Option 11 Output cable 20A/1000V (red)

«  WinQbase SW for calibration of instrument
e Caliber Program module for multimeters
Manufacturer

MEATEST, s.r.o
Zelezna 509/3, 619 00 Brno
Czech Republic
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1pc
1pc
1pc
2 pc
2 pc
1pc

tel: +420 — 543 25863
fax: +420 — 543 250 890
meatest@meatest.cz

www.meatest.com
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