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Portable Multifunction CalibratorM-141 MEATEST

Basic information

M-141 Multifunction Calibrator is a multifunctionatibrator for use primarily as a mean of
calibration in calibration laboratories. It can bged for calibration of any measuring instrumertjciv
measures voltage, current, resistance and frequéinggnerates harmonic and non-harmonic signatl wi
accurate amplitude. The calibrator includes a fioncof simulation of thermocouple temperature senso
for testing of process meters.

Basic features of the calibrator includes genenatib calibrated DC and AC voltage in the range
from 0 nV to 750 V, DC and AC current in the range fronmf to 2 A. Maximum precision of the
calibrator is 0.01 % for DC voltage, 0.055 % for AQitage, 0.018 % for DC current and 0.075 % for AC
current. Maximum frequency range is 20 Hz to 106{z.kThe calibrator is also source of fixed decade
resistance values in range from\MAo 100 MA/with accuracy 0.01 %. In frequency mode the catitorcan
generate squarewave signal in range from 0.1 2zNMidiz

Simulation of temperature sensors is another featat can be used to calibrate thermometers and
heat sensing units. The calibrator allows TC thexwnple temperature sensors of R, S, B, J, T, BNK,
type. Compensation of cold junction of thermocouigleachieved by entering the respective temperature
using the calibrator's keyboard. The accuracy ofutated temperature sensors depends on the vatlie an

type of sensor and ranges and is from QC1o 4.3°C . simulation RTD resistance temperature sendors o
Pt/Ni type and

The calibrator includes many other features whatilitate easy use. For example relative deviatiom
set value of the output, currently displayed uraiaty of the output signal, calibration and testing
procedures etc. The concept of the calibrator ocbrand indication of its status is based on flatDLC
display, which provides all necessary informatidhe calibrator is controlled by opening menus oa th
display and selection from menus. Frequently usedtions are assigned direct-control keys. Thécatior
is delivered with standard RS-232 serial line asdard (GPIB optionally), which allows the calilmato
be controlled from a PC.

The calibrator can easily fit within calibration ssgms featuring MBASE/WinQbase software
support.

ATTENTION !
The calibrator generates life-threatening high valtje.

The calibrator can only be used in line with thisd&hual.
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Preparation for operation

Content inspection
Basic package includes the following items:
Multifunction calibrator
Power cord
Spare fuse
Operation manual
Test report
Test cable 1000V/20 A 2 pcs

Power line voltage setting

The calibrator should be powered from 230/115 V0/66 Hz mains. Its parameters are guaranteed at
temperature range 28 °C. Before the first connecting the calibrator te thains, check the position of the
mains voltage selector located at the rear pahtielset voltage differs from your power line agle power

line selector must be switched over:

Insert flat end of a screwdriver to the slot in powne socket on the rear panel. Wind with
the screwdriver slightly to pull out the holder vfuse and selector contacts.

Place the contacts in such position, that correetep line voltage can be read in the rear
window.

Push the holder back to the power line socketénwindow correct voltage (115 or 230 V)
must be seen.

Switch on

Plug one end of the power cord into the connectcaited at the rear panel and connect the
other end of the power cord into a wall outlet.

Switch on the mains switch located at the rear p&ment panel display is lit.

M-141 Portable Multifunction Calibrator

The calibrator performs internal hardware check&feeconds.
4 Operation manual v22
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After the tests conclude, the calibrator resetiidaeference state, i.e. the following
parameters are set:

Function DC voltage
Range 10V
Set value 10V
Output terminals OFF

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

Warm-up time

The calibrator works after it is switched on ane thitial checks complete. Specified parameters are
guaranteed after the instrument warms up for 5 taguDuring this period, the instrument cannot ée r
calibrated. The display shows “cannot access thieradon” message if calibration is attempted dgrthis
period.

Fuse replacement

The calibrator includes a fuse located in the maormector at the rear panel. Replace the fusellasvé:
Switch off the calibrator.
Remove the end of power cord from the mains commnexdtthe rear panel.

Insert the blade of a flat screwdriver into thermipg cut in the mains voltage selector and pull out
the fuse holder.

Remove the fuse and replace it with new fuse oktrae rating.

Safety precautions

The instrument has been designed in Safety Clasxdrding to EN 61010-1. The design reflects the
requirements of A2 amendment of the standard. Bédetnsured by the design and by the use of specif
component types.

The manufacturer is not responsible for a damageszhby modification of the construction or repfaeat
of parts with non-original ones.

Used safety symbols used on the instrument

Warning, reference to the documentation

Warning - risk of electric shock
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% Danger - high voltage

Description of controls

Front panel

The front panel of the calibrator includes a fl&M display, control buttons and output terminalenttol
parts are shown on the picture bellow:

B et e e B | T R R R R B R b I PR AT

plustituncrion Cabiratos

1 Display buttons

Three buttons located under the display has aligmeneaning. Their actually valid function is |4 on
the display. They are used usually to enter intdN\WEchanging the ranges, recording values, etc.

2 Cursor buttons

With the cursor buttons active position of the ourand numerical value as well can be set. The dayb
contains two buttons for setting of vertical pasitiof the cursor (<, >). The position can be stdp dr
right. Their are mostly used for moving in MENUmping between two menus of different level or seti
6 Operation manual v22




Portable Multifunction CalibratorM-141 MEATEST

active position in numerical value. With the restotbuttons {, U ) value can be incremented or
decremented.

3 Numerical keyboard

Numerical values can be entered from the keyboRad. confirmation of set value ENTER button is
intended. With CANCEL button already set value barcancelled.

4 Output terminal button

With ON/OFF button signal can be connected to thpwt terminals. Switching on the output terminals
indicated with red LED diode in parallel with synht@@N or OFF displaying on the display.

5 Output terminals

Output signal of the calibrator is connected todhgput terminals. Current ranges are connected tol
terminals. All other functions (voltage, resistanfrequency) are connectedHo/ Lo terminals.

GND terminal is located on the rear panel. It is coteto the protective terminal of the mains plugirig

the SETUP MENU, item GND, the output terminals lo¢ tcalibrator can be set as grounded or floated.
Grounding is done internally by connecting Lo anNDterminals using a relay. This circuit design is
suitable for most calibrations, when the objectl{imeter) being calibrated is floating.

Between terminals following maximal voltages afdewaéd:

Hi - GND protection terminal (housing): 1000VRMS
+| - GND protection terminal (housing): 10VRMS
Lo - GND protection terminal (housing): 10VRMS
- | - GND protection terminal (housing): 10VRMS

6 POWER button

When the calibrator is switched off, it can be shd on by pushing the button POWER. When the
calibrator is switched on, it can be switched affrbpeated pushing the same button. After thegdushing,
request to switch the button POWER again is digglayVhen the button is switched the second time,
calibrator is switched off. If any other buttonswitched instead of POWER, calibrator is returnedhie
last set mode.

7  Display
> 10:07 «—
OFF
— > —
10.0000 V = Local
Gnd
— | % = 00.000 %
ACCURACY
X10 10 o 0.0070
a b c f e
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Display is graphically split into several fieldshieh display information about calibrator setting:

a) Information field
It shows real time. Real time displaying can beceted in SERVICE MENU.

b) Main field
On the line, there is with double size humbers ldiggd main parameter of the calibrator output
signal, following with its unit. With the symbols there is indicated also active position of the
cursor. Cursor position can be set with cursordmstt<, > set value with the buttodsU. Symbols
of active cursor are displayed after pushing anguoor buttons.

c) Auxiliary field
In two lines auxiliary parameters of the outpuinsigare displayed. To these parameters belong:

Set relative deviation in %
Frequency of AC voltage/current
Temperature of cold junction in TC temperature sesgnulation mode, type of TC sensor

d) Display button field
In the line labels related to the display buttoresshown. Meaning is as follows:

Symbol Button function Note

x 10 10 x increasing the value for functions WRJF

: 10 10 x decreasing the value For functions R, I

Shape Waveform selection U, | functions

+/- Polarity of output signal For functions DC UCD

Calib Enter to the calibration mode Available in N

Type TC sensor type setting For temperature sensor
simulation

e) Information field
In the field some next information are displayedjch are related to the set function:
Symbol of OUTPUT ON or OUTPUT OFF output termindisparallel LED diode is
turning on/off above the button ON/OFF.
Information about local/remote control. In remotaol label REM is displayed, in manual
mode label LOCAL is shown.
Information about output current simulated by caotreoil Opt. 140-50, if the coil is

connected to the output current terminals. Acdesshis function is through SETUP
MENU.

Information about grounding of Lo/-I terminals.
Information about selected TC temperature sensorode TC sensor simulation.

f) Uncertainty fiend
In the field there is displayed currently valid enainty of the main parameter of the output
signal. It is calculated from full specification thfe calibrator and it is displayed in %.

8 Operation manual v22
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Rear panel

On the rear panel there are located power lineetogkh fuse and power line voltage selector, R3-23
connector (GPIB optionally), external temperaturas®r connector and model plate number with serial

number.

External temperature sensor connector
RTD connector (RTD option only)

Model
plate

RS-232 connector GPIB connector Power
(optionally) Power Imcle t
line selector
socket

GND terminal

Operation manual v22
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10

Control of the calibrator

Selection of function

After the power is switched on and the initial dkecomplete, the calibrator resets to its reference
status, i.e. DC voltage output with set value of/1@nd output terminals disconnected. The statubef
calibrator can be changed using the buttons locattéuke front panel in one of the following ways:

1. Change of function

By repeated pushing the button FUNC basic modéetctlibrator can be changed in the order DCV —
ACV — DCI — ACI - resistance — frequency — TC siatidn — RTD simulation.

2. Connection /disconnection of output terminals
After pressing the ON/OFF button, the output teatfsrof the calibrator are connected/disconnected.
3. Entry to the setup menu

After pressing the SETUP button SETUP MENU appearshe display and the display buttons allow
the entry to the calibration mode (CALIB). Previom®de is restored by pressing the ESC display
button.

Output signal value

All function modes allow several methods of setting main value of the output signal:

Entry of the value using numeric keyboard

use the numeric keyboard to select the desirecevdliter the first digit is entered,
symbols of unit of measurements are displayed abwelisplay buttons. The monitor line

displays the symbols
[ _______ I.
OFF
10.0000 V = Local
[11.2345 ] Gnd
% = 00.000 %
ACCURACY
0.0070

X10 | :10 | +/- |

after the entry is complete (the value is displagedthe monitor line), press the
display button below the desired unit of measuraridépmV ornV in the example below)

the value is copied to the main display and theitapfine disappears.

Operation manual v22
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Entry of the value using cursor buttons

press<, >, Uor U button. The display now includes cursor marks cligoint to the
active digit.

U andU 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 ESC buttoreep lpressing the center cursor button
until thereisno[ __ ] under any valdk values can be set using the buttons or
the potentiometer.

Reverse polarity

In DC voltage and DC current modes, the polarityhaf output value can be reversed by pressing +/-
display button. , - “ symbol appears in front oétimain data value.

Relative deviation

All function modes of the calibrator except freqogmode allow a relative deviation of output value
from the main data to be set using a separateagisplelative deviation is displayed in the “auxiia
field” section of the display and it is designateith ,, D%= 00.0000 % “ symbol. The relative deviation
can be entered using one of the methods descrimaa

Setting relative deviation using numeric keyboard

keep pressing the center cursor button until [~ ] symbols appear under
the relative deviation value in the “minor dataten of the display

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

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

the value of the signal at output terminals is:

the value indicated by the main display 1% for voltage, current, frequency mode .
the value indicated by the main display +C for TC sensor simulation
OFF
10.0000 V = Local
Gnd
% = 00.000 %
[356______ 1_ ACCURACY

| | 0.0070

Operation manual v22 11




MEATEST Portable Multifunction CalibratorM-141

Maximum relative deviation which can be enterefl 80.000 %.

The deviation can be positive or negative. If negatieviation is desired, press the display button
labeled +/-. If positive deviation is then desirpdgss “ +/- “ button again. The polarity of théatée
deviation can be reversed using the cursor buttotize potentiometer as well.

Setting relative deviation using cursor keys

keep pressing the button SEL until[ _ ] symbols appear under the relative
deviation value

press<, >, U or U button. The display now includes cursor marks Whioint to the
active digit

U and U buttons can be used to change the active digit. buttons can be used to
change the position of the cursor marks

to get to default mode press the button SEL ustgimbols [ _ ] are
displayed under any item. The same status cantbevac by pressing the button ESC.

If non-zero deviation is entered, also main vala® de further changed. Output signal is always
recalculated from both these values.

Change of value by factor of ten

All functions except TC simulation of the calibratallow the increase of the output value by 10 or
reduction of the output value by 10. If the charggults in overflow or underflow of calibrator’'snge,
an error message appears:

Value too large ! if the resulting value is tooga

Value too small ! if the resulting value is taoall

Range change

Press the display button labeled “ x10 “ if you wemincrease the range, “ :10 “ to
decrease the range.

The main value shown on the display is increased(tedluced 10x)

In resistance function appropriate fix values amenected to the output terminals.

Connection / disconnection of output terminals

After switching on the output terminals are discected in all modes. Press the ON/OFF button to
connect the output signal to the terminals. Red L&hwve the OUTPUT button is lit and the
information field on the display shows the symigaN .

Press the ON/OFF button again to disconnect th@uouterminals. Red LED goes off and the
information field on the display shows the symitaf.
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During mode change, output terminals are alwaysodisected. Output terminals are disconnected also
when changing between voltage and current rangaghen changing between AC and DC ranges is
performed.

Voltage over 100 V is indicated also with acoustterrupted signal.

Setting the frequency

Frequency can only be selected in AC voltage médg current mode and frequency mode. In each
mode the frequency has a slightly different mearand the frequency is therefore set in a different
manner.

AC voltage (ACU), AC current (ACI)

Set value of frequency is shown in the Auxiliamid of the display in ACV, ACI modes.

Frequency change

First select the AC voltage or AC current mode bpetitive pressing the button
FUNC. Frequency value ,f = xxx.xx Hz" appears ie thuxiliary field of the display.

Press the button SEL until [ _ _ _ ] sytakappear under the frequency
value. Numeric keyboard can be used to enter tegatkvalue. Press “ Hz * or “ kHz “ to
confirm the value.

OFF
10.0000 V == Local
Gnd
% = 00.000 % f = 100.000 Hz
[ 123456 ]
ACCURACY
Hz kHz | SHAPE | 0.0070

If too large or too small value is entered, thelrator displays the maximum (minimum) value whish
allowed for the selected function.

Frequency (F)

Set value of frequency is the main data on thelaljspand the main parameter of the signal. Main data
can be set by direct entry using the numeric keydoaotentiometer or by changing the digit at the
current cursor position. The setting proceduresiscdbed in the “Setting the value of output signal
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OFF
10.0000 kHz Local
Gnd
% = 00.000 %
ACCURACY
x10l :10 | | 0.0050

If frequency larger or smaller than the calibrata@inge is entered, the calibrator displays arr erro
message: ,Value is too large (small)“.

Output waveform in frequency mode is always squax@mvith TTL amplitude 0 -5 V.

Generation of calibrated voltage

The multifunction calibrator provides calibrated CfDd AC voltage. Output terminals for voltage
ranges are labeled “ Hi “ and “ Lo “ at the froranel. Depending on the setting of the calibrator,
voltage up to 750 Vef can be present at the tersiina

DC voltage range is from 0 to 750 V.
AC voltage range is from 100/ to 750 V.

Output voltage up to 20 V is available at AUXILIARS6Nnnector (pins 3, 4) as well.

Control in the voltage mode

Press FUNC button on the calibrator until DC or ¥@tage mode will appears. The
display shows the following data:

* main data of set voltage

* relative deviation

* uncertainty of output voltage

* frequency (when AC voltage is generated)

Set the desired value of voltage, including pojarihen necessary, frequency and
relative deviation. The signal is yet not connedtethe output terminals. The information section
of the display shows the symbol OFF which inforrew the disconnection of output terminals.

Press ON/OFF button.

Red LED is lit above the OUTPUT terminals to sigtied connection of the signal to
the output terminals; the information section af tisplay shows the symbol ON.

Calibrated voltage corresponding to set paramétegysesent at the output terminals.
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Control sequence when output voltage over 100 ¥akected

When output voltage over 100 V is selected, thermftion section of the display shows the symbol
which informs that a life-threatening voltage wile present at the output terminals. If the output
terminals are currently connected, they will becdimected when output voltage over 100 V is setiecte
ON/OFF button must be pressed to reconnect theubugignal to the output terminals. After the
ON/OFF button is pressed, an interrupted beep ismidgoOUTPUT LED is lit and the information
section of the display shows the symbol notifyihg tiser about the connection of the dangerous butpu
signal to the output terminals.

Voltage, polarity, frequency, absolute and relatdeviation can be set without the outputs being
disconnected. The output terminals are automayickdiconnected when changing between AC and DC
ranges or when changing the function mode.

Overloading of terminals

If the output terminals are overloaded or shortigbed in the voltage mode, the calibrator discatme
the signal from the output terminals and reportgefad U output” error.

A ATTENTION DANGEROUS
VOLTAGE

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

Never touch the measurement circuit when voltagens0 V
Is set and output terminals are connected!

A ATTENTION DANGEROUS
VOLTAGE

When the calibrator is controlled remotely, it iohpossible
to disconnect the output voltage using the buttdosated at
the front panel!

The calibrator must be first switched to local coal mode by
pressing the LOCAL button and then the output temmais

can be disconnected or the mains switch must badvad off
!
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Generation of calibrated current

The multifunction calibrator provides calibrated xdd AC current. Output terminals for voltage
ranges are labeled “ +l “and “ -1 “ at the frgmanel. The terminals can carry high current andfze
only terminals to which the calibrated object cam ¢bnnected. Depending on the setting of the
calibrator, current up to 2.£can be driven by the terminals.

DC currentrange is0to 2 A
AC current range isrfA to 2 A

When 50-turn coil (option 140-50) is used, maxisiatulated AC current is 100 A.

Control in the current mode

Press the button FUNC until AC or DC current modk appear. The display shows the following
data:

main data of set current

relative deviation

uncertainty of output current

frequency (when AC current is generated)

Set the desired value of current, including pojarihen necessary, frequency and relative deviation.
The signal is yet not connected to the output teatsi The information section of the display shows
the symbol OFF which informs about the disconnectiboutput terminals.

Connect the load or short the output terminalsl&bel, -I.
Press OUTPUT button.

Red LED is lit above the OUTPUT terminals to sigtte# connection of the signal to the output
terminals; the information section of the displagws the symbol ON.

Calibrated current corresponding to set paraméeatgven by the output terminals.

If COILX50 function is activated (see below - Sefupctions menu), the optional 50-turn coil must
be connected to output terminals. The calibratorlwa used to calibrate clamp ammeters to 100 A
ammeters.

A CAUTION

If GND terminal is connected to Lo, -l terminalst is
prohibited to connect external load to GND / Hi @ND / +I
terminals. Such connection can damage the calibnato
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Overloading the terminals

When external circuit connected to current outpatninals is disconnected or there is higher voltge
the load than permitted, the calibrator disconnd@soutput terminals and displays ,Overload | otitp
message. The same message can be displayed whem5bil is used for AC current output at
frequencies above 80 Hz. It depends on the setmiuand the type of ammeter connected.

Generation of non-harmonic shapes

The multifunction calibrator can generate non-harmmeriodic signals with predefined shape. To
allow the setting of a non-harmonic output shape,dalibrator must be switched to ACV or ACI mode.
In both cases, an indication of the type of oughépe is displayed beside the main set value. Bress
display button SHAPE to change the shape of thpudignal.

The calibrator can generate the following shapes:

SINE sinus (harmonic)

PWM SYM squarewave - symmetrical, with adjustahléy cycle

RAMP A ramp, symmetrical positive

RAMP B ramp, symmetrical negative

TRIANGLE triangular, symmetrical

LIM SINE sinus with amplitude limitation (truncatesin) with defined distortion
k=13.45%

Generation of non-harmonic signals has some liroitat

non-harmonic signals can be generated in frequearaye 20 Hz to 80 Hz
maximal non-harmonic current is 2A, maximal voltéag&0oVv

Control in the non-harmonic mode
Select AC voltage or AC current mode. The mainisaatf the display shows the following data:

* main data of set current or voltage, unit of measient
relative deviation

frequency

selected SHAPE of the output signal

*

*

*

Keep pressed SHAPE display button to select theatkshape of the output signal:

The output terminals are automatically disconneetbeén the shape of the output signal is changed.
Relative deviation is reset.

Displayed information

When non-harmonic output shape is selected, thpagishows additional information:
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Besides the main amplitude data, ,pk" index is iged, notifying that the displayed main value is

the peak value.

Symbol which displays the shape of the output signdisplayed.

10.0000 Vpk

% = 00.000 % f = 80.000 Hz

X 10 | 110 Shape

ACCURACY

OFF

Local
Gnd

0.30

Resistance

Multifunction calibrator is equipped with fix resice positions values with decade nominal values.
The positions are created with stable resistorgirNalue cannot be adjusted. The resistance eaur

available on Hi — Lo terminals in two-wire connecti

Resistance range is 10, 100, 1k, 10k, 100k, 1N, 1®OM W.

Control in the resistance mode

Press FUNC button until resistance function wilpaar. The display shows the set resistance.

calibration value of set resistancé/h
uncertainty of the resistance

To change the resistance value press the displayrbx0 or :10.

Press the button ON/OFF to connect the resistantteetoutput terminals.

Red LED is lit above the ON/OFF button and indiséteat the resistance is connected to the output

terminals.

10.0059 k

X10| 110 | |

OFF

Local
Gnd

ACCURACY
0.015

Resistance mode is suitable for use in DC apptinatand AC applications to 10 kHz.

18
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Generation of frequency

Multifunction calibrator can generate squarewavé. Taveled signal with 4 digit resolution frequency.
The signal is available in frequency mode on outpuninals Hi — Lo. Frequency range is from 0.1 Hz
to 2 MHz.

Control in the frequency mode

Press FUNC button until frequency mode is seleclidtk display shows following data:

* set frequency as main parameter
* relative deviation of frequency
* uncertainty of frequency

Set the frequency using numeric keyboard, curstipbs or potentiometer. Output signal is not yet
connected to the output terminals.

Connect the object to be calibrated to FREQ termina

Press ON/OFF button. Red LED is lit above the OUTR&fminals to indicate the connection of
signal to the output connector.

OFF
10.0000 kHz Local
Gnd
% = 00.000 %
ACCURACY
X10| :10 0.0050

Note:

Output impedance in frequency mode is 50 Ohm on Hb terminals.

Simulation of RTD temperature sensors (Option RTD)

Multifunction calibrator can simulate optionallysistance (RTD) temperature sensors.

When resistance temperature sensors are simulpfgdpiate resistance with value corresponding to
set temperature is connected to the output tersimialrear panel connector RTD. Connection is four-
wire type. Use connector attached to the delivergonnect unit under test to RTD connector.

Temperature setting range: -250 to +86Cor Pt temperature sensors

-60 to +300°C for Ni temperature sensors
Temperature scale: ITS 90, PTS 68
Rear panel RTD connector connection: Pin 1 -Pin, 2 — Lu, Pin 3 — Hi, Pin 6 - Hu

Operation manual v22 19
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Setting the temperature

Press FUNC button on the calibrator until RTD sersémulation function will appear. The display
shows following data:

* main data of temperature & or K
* sensor type thermocouples: Pt or Ni with norhirsue in 100°C
* set value of absolute deviation in %, label@d= xxxx.x °C (K)

the auxiliary section shows:

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

Set the main value of temperature using numeribéasd, cursor buttons or potentiometer. The
information section of the display shows the syn®BF which means that output terminals are
disconnected.

Connect the object to be calibrated to RTD conmecto

Press ON/OFF button. Red LED is lit above the OUTR&fminal to indicate that the output signal
is connected to the output terminals. The disphayns ON symbol of connected output terminals.

o OFF
0250.0 C Local
Gnd
T = 000.0°C RO = 100.0 Ohm ITS90
P1385 ACCURACY
Type 0.3°C

Note:

Maximal power dissipation in the simulator is 0.2 W

Switching between temperature sensor types
Press Display button Type.

Each press of the button selects Pt1.385, Pt1.B® pesistance thermometer. The display shows
current setting as Pt385 / Pt392 / Ni.

Entry of RO coefficient for resistance temperatusensors

For resistance temperature sensors, resistancCalabeled RO can be set. The range is\W0 1 KWV for
all types of resistance temperature sensors.

Select the resistance temperature sensor modeeapdokessing the center cursor button until [
] symbols appear under the RO coefficiahie (RO = xxXxX\).

Set the value using numeric keyboard and confirnpi@ssing “W’ display button or by pressing
ENTER.
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Simulation of TC temperature sensors

When thermocouples are simulated, the simulatethgelcorresponding to set temperature, sensor type
and temperature of cold end of thermocouple is eotad to Hi - Lo terminals.

Temperature setting range: -250 to +182@epending 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 FUNC button on the calibrator until TC sersowlation will appear. The display shows
following data:

* main data of temperature & or K

* sensor type thermocouples: K, N, R, S, B, ET,

* cold junction temperature of thermocouple seasJ

* set value of absolute deviation in %, label@d= xxxx.x °C (K)

the auxiliary section shows:

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

Set the main value of temperature using numeribéesd, cursor buttons or potentiometer. Output
terminals are disconnected. The information seatithe display shows the symbol OFF which
means that output terminals are disconnected.

Connect the object to be calibrated to Hi - Lo teafs.

Press ON/OFF button. Red LED is lit above the OUTRé&fminal to indicate that the output signal
is connected to the output terminals. The disphayns ON symbol of connected output terminals.

o OFF
0450.0 C passy
n
T = 000.0°C RJ = 0000.0 °C ITS90
[T_C K T ] ACCURACY
m— | 0.3°C

Note:

Current capability in TC sensor simulation modé ieA.
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Switching between temperature sensor types

Press the button TYPE.

Calibrator switches among thermocouples in ordeNKR, S, B, J, T, E. Currently set type of
thermocouples is displayed in form TC TYPE x, wheraeans type of thermocouple.

Cold junction temperature compensation RJ

Temperature of cold junction can be compensatdereimnanually or automatically. If manual mode is
selected, temperature of cold junction is enterethffront panel keyboard. If automatic compensation
is selected, calibrator measure via internal Ptpmature meter the temperature of output terminals,
displays the measured value and compensate outftage related to the set temperature with measured
temperature of the terminals. Switching betweeroraatic and manual mode is one item in service

MENU.

Manual compensation

By pushing the button MENU open servuci menu. Witinsor buttons), U select position RJ
Temp. and with display buttons select parameteEEIX

By repeated pushing the button FUNC select TC sitian function.

Push the button SEL until symbol [ 1 appears under the RJ value. RJ value has

form RJ = xxxx.XC.

Write requested temperature of cold junction usingerical keyboard . Confirm the value by
pushing the buttofC (K).

o OFF
0450.0 C Local
Gnd
% = 00.000 % RJ = 0023.0°C ITS90
_Tc_t_y;?e_r?"_] ACCURACY
e | | | 03°C

Automatic compensation

Note:

Pushing the button MENU open service menu. WithsaubuttonsU, U select function RJ
Temp. and with display buttons select parameter BEA

By repeated pushing the button FUNC select TC stran function.

Temperature of the output terminals is displayethinfield RJ. Output voltage is compensated
with measured value.

As sensor for measuring of ambient tempeeag¢xternal Pt1000 sensor is used. This sensor

is part of standard delivery. Sensor has to be egted to the connector on rear panel.
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Setup menu

Multifunction calibrator allows other, less frequigrnused parameters to be set. Setup menu is vsed t
set these parameters. Setup menu is opened byngrddENU display button. If output terminals are
connected, they are disconnected and the follogisgglay appears:

Coil x50 . . . . . . OFF
Gnd . . ... ... ON
Temp.scale . . . ITS90
Temp. unit . ... °C
RJTemp. . . . . . FIXED

Calib | |

Use U or U cursor button to browse the menu options. Actipgiom is always inverted and when
changed, the descriptions of display buttons chasgevell. Display buttons show how the parameter
can be set. Press ESC button twice to save thenpéees when new setting is completed. New seting i
saved and refreshed when the calibrator is switcfiednd switched on. Setup menu offers following
options:

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

This parameter can be set on when 50-turn curreiiti€ going to be used for clamp ammeter
calibration. The coil multiplies the output curre®F is set as default.

2. GND .... xx ON/OFF

This parameter connects Lo terminal the groud tem{housing). In practice this means that Lo
terminal is grounded. By pressing the display mgtdhe terminal can be grounded or ungrounded. ON
is set as default.

It is recommended to set the parameter to ON.dfdalibrated UUT has Lo terminal grounded, it is
better to unground the outputs of the calibratddDBOFF to exclude ground loops.

Note:

If neither the calibrator’s output nor the metdriputs are grounded, signal/noise ratio can artishea
calibrator’s output.

3. Temp.scale .... xx ITS90/PTS68

This parameter allows the temperature scale fopégature sensors to be selected. Pressing theaylispl
buttons allows to switch between ITS90 and PTS68ptrature scales. ITS90 is set by the
manufacturer.

4. Temp.unit.... xx °C/IK

This parameter allows the temperature unit for &ton of temperature sensors to be selected.
Pressing the display buttons allows to switch betw®C and K. °C is set by the manufacturer.

5. RJTemp. .... xx FIXED/MEAS.
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Setting of method of cold junction temperature @& $ensors compensation. By pushing the display
button FIXED or MEAS item can be chosen. In FIX raazbld junction temperature must be entered
manually from the keyboard. In MEAS mode tempemtof output terminals is measured by internal
thermometer. Output voltage related to the set &zaipre is corrected by the measured value.

6. Interface .... xx GPIB/RS232

Displays the type of interface used to control ¢aébrator from a PC. By pressing GPIB or RS232
buttons, the respective type can be selected. &lilerator can be remotely controlled only using the
selected interface. GPIB interface is deliveredgson only.

7. GPIB address .... xx  UP/DOWN

Displays the calibrator's address at the GPIB hiis. DOWN display buttons can be used to select any
valid GBIP address in the range of 00 to 30. Thilress 02 is set by the manufacturer. GPIB interifgce
delivered as option only.

8. 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. Perfanhuanication with the PC requires equal values set
at the PC and the calibrator.

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

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

10. Keyb.beep .... xx ON/OFF

This parameter allows the acoustic indication @sped buttons to be switched off or on. ON and OFF
display buttons can be used to switch the indicatif or on. ON is set by the manufacturer.

This parameter does not control the acoustic inidigaof output voltages over 100 V and identifioati
of errors.

11. Beep.volume .... xx HIGH/LOW

This parameter allows the volume of acoustic inilicato be set in two loudness. This parameter
controls the volume of keyboard beep (if switchex, andication of output voltages over 100 V and
identification of errors when controlling the cahibor.

12. Display .... xx UP/DOWN

This parameter sets the uderlightning of the disgPasitions always OFF, OFF 30s after last pushing
button, OFF 300s after the last pushing a bupgermanently ON is offered.

13. Contrast .... XX UP/DOWN

Setting the contrast of the display. BY pushing tlisplay button higher or low contrast can beirset
range 00 to 31.

14. Cal.code .... 000000

Access to the calibration code. Calibration code five-digit number, which must be entered to asce
the calibration mode. If the calibration code istee’000000”, this information is displayed in tBetup
menu. Calibration code can be changed. New cailratode can be directly entered using numeric
keyboard and confirmed by pressing ENTER. If norezmlibration code is set, correct calibrationeod
must be entered to access the calibration mode-zeancalibration code is not displayed furthetttos
display.
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Contrast . . . . . . OFF
Cal.code. . . . . 000000
Cal.date . . . . 01.2003
SerialNoO . . . . . XXXXXX

Time . . . . . . 16:54

Calib | | |

The purpose of the calibration code is to prevesaiuthorized users from changing the calibratiothef
instrument.

Note:

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

15. Cal.date .... xx.yyyy

Displays the date of last calibration of the caltor (month/year). The parameter cannot be charaged,
it is automatically recorded when leaving the aalflon mode.

16. Serial NO .... XXXXXX

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

17. Time .... xXxiyy

Displays real time. The parameter can be changed #HOUR, MIN +, MIN - display buttons.
18. Date .... xx.yy.zzzz

Displays real time. The parameter can be changed @AY, MONTH, YEAR display buttons.
19. Time on display .... xx ON/OFF

If the item is set to ON, time and date are dispthiyn the upper part of the display. If OFF is fiate
and date are not displayed. ON is set by the maturr.
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Calibration mode

The multifunction calibrator is equipped with calibon procedure, which allows re-calibration o th
calibrator. Zero point and slope of the charactiessof individual generation and measurement range
are set during the calibration in predefined ordése calibration can only be controlled using trent
panel buttons and menu on the calibrator.

Calibration principles

The calibrator can be calibrated:

completely, i.e. all functions are calibrated inrecommended points
partially, i.e. only selected functions are caltbdhin all recommended points
partially, i.e. only selected functions are caltbrhin selected points

Complete calibration consists of all partial caitions performed in the order defined by the catibn
menu. If an item of the calibration menu, e.g. “VIAGE DC” is selected, it is not necessary to
calibrate all ranges defined by the calibratioroatym. If new calibration of all ranges is not pise
(e.g. the required standard is not available) calibration data can be confirmed, i.e. currenp stiethe

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

Accuracy of the calibrator is guaranteed when fulhlibration was done.

calibration can be skipped.

DC voltage calibration is performed by setting the zero amgpslof the scale in all ranges and in both
signal polarities (+ and -) (except the 750 V ®nghere zero correction is not necessary).

AC voltage calibration is performed by setting the zero amgslof the scale in all ranges at 100 Hz.

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

AC current calibration is performed by setting the zero amgslof the scale in all ranges at 100 Hz.
Resistancecalibration is based on writing and saving newtralion values of the fixed resistors.

RTD temperature sensor simulationcalibration. The procedure is based on measuridgsaning into
calibration memory of partial resistors in ranganfr20 Ohm to 120 MOhm.

Frequency function does not require any adjustment. AI€ temperature sensor simulation
function need no other adjustment as it is caledlditom DC voltage ranges 10 and 100 mV.

Access to the calibration procedure
Calibration code is required to access the calimagirocedure.

Press MENU button to open the setup menu.
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Press CALIB display button.

If an attempt is made to access the calibratiogatore within 60 minutes after the calibrator
was switched on, the calibrator refuses to opencHidgration menu and displays following
message:

Err 21 Time warm up !

If the calibrator is already switched on for atdie@0 minutes, it requests calibration code.

Local
Set Calibration code Gnd
[ 000000 ]

Enter correct calibration code using numeric keyb@and press ENTER.

If incorrect calibration code is entered, an erroessage appears on the display for
approximately 3 seconds:

Err 20
Bad calib. code!

If correct calibration code is entered, calibratimenu will appear:

Voltage DC OFF
Voltage AC Local
Current DC Gnd
Current AC
Resistance

Sel. | | |

UseU andU 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
5. RESISTANCE Resistance calibration
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Selection of calibration type

After the calibration menu is displayed, any oftjgrcalibrations can be selected. Udeand U cursor
buttons to move the cursor through the list. Hadalgcted the required function to be calibrateesg SEL
display button. Following data are shown (the eplanbellow is valid for VOLTAGE DC range):

Voltage DC +0mV OFF
Range 10 mV -0mvV Local
+10 mV Gnd
-10 mV
+0mV

Sel. |

The table lists calibration points. Having selectied required calibration point using SEL displaytbn
following data are shown.

Voltage DC Range 10mV OFF
Range 10 mV Value +10mV Local
Gnd
Write | Skip | |
Display buttons have following meaning:
WRITE new calibration value is entered into thenmory, old value is irreversibly lost
SKIP current calibration step is skipped, oldesis retained in the memory

Moreover, the display shows the range which is ¢pealibrated (RANGE), and the value to be set at th
external standard multimeter (VALUE).

New calibration data setting

UseU, U, <, > cursor buttons to set such main value on the alspihen the output signal measured by
external standard multimeter reaches the requigdidbration point. When the standard output value is
reached, press “WRITE” to write new calibration ualto the calibration memory. If you press “SKIP”

button, the calibrator ignores the new value amtvallue is retained. After pressing the button “WRI1

(or “SKIP”), calibrator moves on to the next cadibon point.

The procedure is repeated for all calibration moioft the selected function. If the button ESC issped
before completing the calibration, the calibragturns to the basic calibration menu.

Termination of calibration
The calibration can be closed in the following case

complete calibration has been performed, new cgliidm data have been saved, the
program is returned to the calibration menu,
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calibration of selected function and selected rarttges been performed, new calibration data have
been saved, the program is returned to the calioratenu,

the calibration has been started but no calibradeta have been entered, the program is returned to
the calibration menu after ESC display button reentpressed.

Press ESC display button to terminate the calibnaffhe calibrator returns to the state it wasdfolke the
calibration has been started.

Calibration points

Each function contains fixed calibration points @thhave to be set during the calibration. For VOIGEA
DC, VOLTAGE AC, CURRENT DC, CURRENT AC the outpugsal value is set using the keyboard. For
RESISTANCE function calibration data of the fixexbistances must be entered. T function does noiresq
any calibration, as the output voltage or resiggandased on arithmetic interpolation using steshtibles

of temperature sensor values.

VOLTAGE DC
Nominal value [V] Tolerance [V] Range [V] Note

+0.0 2u 10m zero calibration
-0.0 2u -10 m zero calibration

+10 m 4u 10 m slope calibration

-10m 4u -10 m slope calibration
+0.0 2u 100 m zero calibration
-0.0 2u -100m zero calibration

+100 m 6u 100 m slope calibration

-100 m 6u -100m slope calibration
+0.0 5u 1 zero calibration
-0.0 5u -1 zero calibration
+1.0 12u 1 slope calibration
-1.0 12u -1 slope calibration
+0.0 20u 10 zero calibration
-0.0 20u -10 zero calibration
+10 100 u 10 slope calibration
-10 100 u -10 slope calibration
+10 200 u 100 slope calibration
-10 200 u -100 slope calibration
+100 600 u 100 slope calibration
-100 600 u -100 slope calibration
+750 20m 750 slope calibration
- 750 20m -7500 slope calibration

Table DCV
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VOLTAGE AC
Nominal value [V] Tolerance [V] Range [V] Frequency[Hz]
Im 5u 10 m 100
10m 10u 10 m 100
10m 15u 100 m 100
100 m 40 u 100 m 100
100 m 30u 1 100
1.0 100 u 1 100
1.0 200 u 10 100
10 1m 10 100
10 5m 100 100
100 10 m 100 100
100 50 m 750 100
750 50 m 750 100
Table ACV

To calibrate ACV function is possible also on amotbet frequency. Specification in whole frequeranyge
is guaranteed only when recommended frequencyed. us

CURRENT DC
Nominal value [A] Tolerance [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
-190u 5n -200 u slope calibration
+200 u 20 n 2m zero calibration
-200u 20 n -2m zero calibration
+1.9m 50 n 2m slope calibration
-19m 50 n -2m slope calibration
+2m 100 n 20m zero calibration
-2m 100 n -20m zero calibration
+19 m 200 n 20m slope calibration
-19m 200 n -20 m slope calibration
+20 lu 200 m zero calibration
-20 lu -200 m zero calibration
+190 m 2u 200 m slope calibration
-190m 2u -200 m slope calibration
+200 20u 2 zero calibration
- 200 20u -2 zero calibration
+1.9 50u 2 slope calibration
-1.9 50 u -2 slope calibration
Table DCI
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CURRENT AC
Nominal value [A] Tolerance [A] Range [A] Frequency [HZ]
10u 5n 200 u 100
190 u 50n 200 u 100
200u 40 n 2m 100
1.9m 200 n 2m 100
2.0m 200 n 20m 100
19 m 2u 20m 100
20m 2Uu 200 m 100
190 m 20u 200 m 100
200 m 20u 2 100
1.9 200 u 2 100
Table ACI

To calibrate ACV function is possible also on amotbet frequency. Specification in whole frequeranyge
is guaranteed only when recommended frequencyed. us

RESISTANCE
Nominal value Y Tolerance W Range W
10 0.01 10-50
100 0.005 10-50
1k 0.005 10-50
10 k 0.005 50 - 100
100 k 0.005 50 - 100
1M 0.01 50 - 100
10M 0.01 100 - 400
100 M 0.01 100 — 400
Table R

Standard multimeter should be connected in foumitgals way to the output terminals Hi-Lo.
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RTD TEMPERATURE SENSOR SIMULATION

Nominal calibration point Nominal resistance value Tolerance [%]
[ Wy [ Wy
SHORT 0-0.2 Ohm
20 20
40 40
80 75
150 150
300 300
600 590
1k1 1k15
2k2 2k19
4k4 4k37
8k8 8k6
16k 16k7
33k 33k
66k 65k
125k 129k
250k 253k
500k 503k
M M
2M 2M
4M 4M
8M 7M8
16M 15M6
30M 30M
60M 59M7
120M 118M
Table R

In column Tolerance requested accuracy of measureofi¢he resistance segment is shown. Standard
multimeter has to be connected in four terminalg teahe output terminals Hi-Lo for values bello@ 1

kOhm.
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Full calibration procedure

Following pages describe procedure of the fulibzation.

Required instruments:

Following instruments are required for calibration:

81/2 digit multimeter type HP3458A or Wavetek 128TFluke 8508A or other type with
accuracy 0.002 % or better on DC voltage

Resistance shunt 100WBurster 1280, or other type with accuracy 0.01%
Counter HP 53181A, HO 53130, BM 642 or other witbwracy 0,001 %

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

Calibration procedure

1.
2.

Switch calibrator and standard multimeter on fdeast three hours in laboratory at-23C.

Press MENU display button to call up the setup meemdi then CALIB display button to call up the

calibration menu.

Enter the calibration code and press ENTER (defalibration code is “000000").

DC voltage ranges calibration

a)

b)

c)
d)

f)

Connect the voltage input terminals of the multienéd the Hi - Lo calibrator output
terminals.

Select VOLTAGE DC from the calibration menu and foaon by pressing SEL button.
Switch M-141 output terminals ON.

Follow the instructions provided on the calibradsplay. Refer to the DCV table in chapter
Calibration points adjust the output level of tlailorator to meet nominal value displayed

on the standard multimeter. Use predefined calimaioints.

To adjust the output level in the calibration psinise<, >, U, U cursor buttons. Confirm

set value by pressing WRITE display button. If yeant to skip the calibration point whose

calibration you have already entered, press SKdplay button.

Switch output terminals OFF

AC voltage ranges calibration

a)
b)
C)

d)

e)

Select VOLTAGE AC from the calibration menu and fon by pressing SEL button.
Switch M-141 output terminals ON.

Follow the instructions provided on the display dhd ACV table to adjust the calibrator

output in the calibration points.

To adjust the output level in the calibration psinse<, >, U, U cursor buttons. Confirm set
value by pressing WRITE display button. If you wamtskip the calibration point whose
calibration you have already entered, press SKdplay button.

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

a)

b)

C)

d)

e)

f)

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

Select DC current measurement range on the stamdaltimeter by pressing the button
SEL. Switch output terminals ON.

Follow the instructions provided on the display dahd DCI table to adjust the calibrator
output in the calibration points.

To adjust the output level in the calibration psinse<, >, U, U cursor buttons. Confirm set
value by pressing WRITE display button. If you wamtskip the calibration point whose
calibration you have already entered, press SKdplay button.

Resistance shunt 100 mOhm should be used on 24 rdrgfjandard multimeter does not
cover this range with required accuracy.

Switch output terminals OFF.

AC current ranges calibration

a)

b)

c)

d)

e)

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

Follow the instructions provided on the display dahd ACI table to adjust the calibrator
output in the calibration points.

To adjust the output level in the calibration psinse<, >, U, U cursor buttons. Confirm set
value by pressing WRITE display button. If you wamtskip the calibration point whose
calibration you have already entered, press SKdplaly button.

Resistance shunt 100 mOhm should be used on 24 rdrgfjandard multimeter does not
cover this range with required accuracy.

Switch output terminals OFF. Disconnect multimeted calibrator.

Resistance ranges calibration

a)

b)

c)

Select RESISTANCE function in calibration menu bggsing the button SEL.

Set Resistance function on the standard multinsefect 4W method. Make short on the
standard multimetr terminals to correct zero ifes=ary.

Select fixed resistance values on the calibratmmfd0 Ohm to 100 MOhm and measure
them by standard multimeter. Write measured vafums the numerical keyboard to the
calibrator. New calibration value confirm by pregsthe button WRITE.

RTD temperature sensor simulation

a)

b)

c)

Select RTD temperature sensor function in calibrathenu by pressing the button SEL.

Set Resistance function on the standard multinsstiect 4W method for values bellow
10kOhm. Make short on the standard multimetr teatsito correct zero if necessary.

Select partial resistance segments in the calibfedm 20 Ohm to 120 MOhm and measure
them by standard multimeter. Write measured vaftms the numerical keyboard to the
calibrator. New calibration value confirm by pregsthe button WRITE.
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If an error occurs in the calibrator during the i@i®n or control, error message is displayed endisplay.
Errors can be caused by:

incorrect control using the front panel, i.e. afi¢snto set prohibited mode, e.g. setting an out-
of-range value, overloading of output terminals,etc

fault of the calibrator, e.g. internal communicat&rror during the communication between

individual functional blocks,

incorrect control using the GPIB or RS-232 bus.

Following table lists all error messages, their nileg and simple troubleshooting.

Error | Error message Meaning Solution
No
01 | Overload 1V'! Overloading of voltage | Output current is too high. Increase load resigtanc
output on range 1V
02 | Overload 10V'! Overloading of voltage [ Output current is too high. Increase load resiganc
output on range
10Vv/100V/750V
04 | Overload | output || Overloading of current Voltage across external load is too high. Decréaase
output resistance.
10 | Interface error ! Remote connection errdr nteEcorrect data format on GPIB/RS-232.
11 | Bad command ! Unknown command Use only defined commands..
GPIB/RS-232
13 | Overrange! Overcrossed range in | In remote control mode value out of allowed limitas send to
remote control mode the calibrator. Enter correct value.
14 | Communication | Communication error on | General communication error in remote control mode.
error GPIB/RS-232
15 | Check sumerror!| Fail data loading into | For service purpose only.
internal memory
16 | Interrupted ! Interrupted command Enter full data format.
IEEE488.2
17 | Unterminated ! Wrong syntax IEEE488.2  Enterexirdata format.
18 | Deadlocked ! Wrong syntax IEEE488.2  Enterexirdata format.
20 | Bad calib. code'! Wrong calibration code Wrongloation code was entered, calibration cannot start.
Enter correct calibration code
21 | Time warm up ! Attempt to start calibratigrAttempt to start calibration before 60 minutes wanpnperiod.
before warm up Let the calibrator turned on for at least 60 misute
40 | Value too large ! Maximum value is out off Maximum value is out of limit
limit
41 | Value too small ! Minimum value is out of | Attempt to set value under possible range. Seecobwualue.
limit
42 | Deviation too largg Deviation is too high Set deviation is out of lim20% to +30%. Set correct value.
!
44 | Unable +/-! Change of polarity is not| Attempt to change polarity, where it is not allowEdr functions
allowed ACV, ACI only.
45 | Unable — polarity !| Negative polarity is not | Attempt to set negative polarity, where it is nibbwed.. For
allowed. functions ACV, ACI only.
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Calibrator’s maintenance

M-141 Multifunction calibrator is electronic insment, which does not require any special kind of
maintenance. It is equipped with electronic protectcircuits, which protect the instrument against
overloading.

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

The calibrator may be switched on and off only byepsing the POWER button located on the front
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.

No liquid or small objects can be permitted to emtiee calibrator through the vent openings.
Do not switch the calibrator outside its operatingmperature range.

Connect the instruments to be calibrated to promertput terminals. There is no way of protecting
the calibrator from the damage caused by some ing@oconnections.

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

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

Do not overload the power stages by leaving thelrator switched on with the load connected for
a long time, especially on 2 A current range andf®0and 750 V voltage ranges.

If the instruments to be calibrated are not connedtto calibrator’s output terminals using original
cables, ensure that cables suitable for the califtoa voltage and current are used. Maximum
output voltage can reach 750 V AC and the maximuntfut current can reach 2 A AC.

Regular maintenance

The calibrator does not require any special maariea of electrical or mechanical parts. If it g#itsy, the
housing and the display may be cleaned by a wagphaistened with alcohol.

Recommended re-calibration period is 12-month vatist

What to do in case of failure

If an simple failure occurs during the operatiory(¢he display is not lit), switched off the calibor. Check
the fuse located in the power socket on the reaelp®rocedure is as follows:

Remove the end of power cord from the mains comnedttthe rear panel.

Insert the blade of a flat screwdriver into thermipg cut in the mains voltage selector
and pry pull out the fuse 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 cwddsevitch on the calibrator. If the problem persist
contact manufacturer.

If an obvious fault is evidenced, e.g. a measurémsrge or an operating mode is not functional,uber
cannot repair the calibrator by himself. Contaettteanufacturer in this case.

Hidden faults can cause different symptoms and be caused bgreiiff causes. Usually, they cause
instability of some parameter. Hidden defects carcdused by unacceptable distortion, degradedaitisal
etc. In this case contact the manufacturer.

Sometimes it seems that the calibrator has hidddgact] when the rules for correct operation are not
adhered to. In this case, the failure is causedh Wie operator. Most frequent cases of false “hidde
defects”:

mains voltage out of tolerance limits or unstable

wrong grounding of the measurement circuit (badneation of the ground terminal of the mains outlet,
or several ground connection when grounding loops@amed)

proximity to sources of intensive influence, wh@seducts are spread through the mains or propagated
by the electromagnetic field

strong electrostatic or electromagnetic field whoan cause major instability during calibrationngsi
higher impedance.

Verification test

Procedure recommended for verifying parameterbetalibrator is described in this chapter.
Required equipment
Following instruments are required for performawnesdfication test:

81/2 digit multimeter type HP3458A or Wavetek 128d.pther type with accuracy
0.001 % on DC voltage

resistance shunt 100vitBurster 1280, or other type with accuracy 0.01%
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 can be tested directly from the froninglaterminals. To suppress influence of noise or
interference with power line frequency in measuraiguit it is recommended following setting of the
calibrator (in SETUP MENU):

Coil x50 OFF
GND U ON
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Note: If it is grounded neither calibrator nor standardten, higher level can occur on the output
terminals.

Setting of the other parameters do not influenaeigcy of the calibrator. Accuracy of AC voltagelakC
current is defined for sinusoidal output signal.

Verification test should be provided after placthg calibrator to the temperature stabilized coonlifor at
minimum 4 hours before verification test is started

Basic steps of the performance verification test
Verification procedure consists of following steps:
10 V DCvoltage range test with linearity checking
DCV voltage internal ranges 10 mV, 100 mV, 1V, 100/S0Q V test
10 V AC voltage range test with linearity checking
AC V voltage internal ranges 10 mV, 100 mV, 1V, 100750 V test
200 mA DCcurrent range test with linearity checking
DC | current internal ranges 200 UA, 2 mA, 20 mA, 2A tes
AC | current internal ranges 200 uA, 2 mA, 20 mA, 200, 2A test
Resistancdest in points 10, 100, 1k, 10k, 100k, 1M, 10M, ¥0Ohm

Frequencytest at 1 kHz nominal value

Verification procedure

Following part describes procedure of performanegfication test. Recommended testing points aee th
same as the points in tables of allowed limits (aé&s bellow).

1. Place the calibrator to the standard conditionlahd switched on for at least one hour in a labory
at 23:1 °C.

2. Connect voltage output of the calibrator (Hi — Ulo) the input voltage terminals of the standard
multimeter. Set on the multimeter the parametenghvinables the most accurate measurement.

3. Perform linearity test on voltage range 10V, tedtall other voltage ranges DC V, linearity testih
VAC and tests on all other AC voltage ranges adogrtb the tables |, I, lll, IV. Measured deviatio
should not exceed the limits in tables.

4. Connect current output of the calibrator (+I - t§ the input current terminals of the standard
multimeter. Set on the multimeter the parametenghvinables the most accurate measurement.

5. Perform linearity test on the range 100 mA DC,dexdtall other current ranges DC | and ranges AC |
according to the tables V, VI, VII. Measured deidatshould not exceed the limits in tables.

6. Set function for resistance measuring on the staindailtimeter, 4 wire connection. Measure the fix
resistances of resistance function of the calibratording to the table VIIl. Measured deviation
should not exceed the limits in tables.

7. Set AC voltage, output 1V, frequency 1 kHz on thébrator. Connect standard counter to the output
terminals Hi — Lo.
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8. Test output frequency of the calibrator accordimghie table IX. Measured deviation should not escee

the limits in tables.

9. Measure harmonic distortion of the signal on Hie-terminals. Use the same setting on the calibrator
as in previous step. Measured deviation shouléroeed value 0.05%.

New calibration (adjusting) should be performethifiny of previous steps deviation out of limitfasind.
Partial calibration of the outlimit function/rangeusually enough. Information about calibrationgadure

in more details are described in the chapter Catiiim mode

Verification test - tables of limits

20 V DC basic voltage range with linearity testing

Function Range Value (V) Frequency Max.

(Hz) deviation
(% of value)

V-DC 10.0V 2.0 0.008

V-DC 10.0V 4.0 0.006

V-DC 10.0V 6.0 0.005

V-DC 10.0V 8.0 0.004

V-DC 10.0V 10.0 0.004

V-DC 10.0V -2.0 0.008

V-DC 10.0V -4.0 0.006

V-DC 10.0V -6.0 0.005

V-DC 10.0V -8.0 0.004

V-DC 10.0V -10.0 0.004

Table |

DC voltage ranges

Function Range Value (V) Frequency Max.
(Hz2) deviation

(% of value)

V-DC 10 mV 5m 0.004

V-DC 10 mV 9m 0.004

V-DC 10 mV -5 m 0.004

V-DC 10 mV -9 m 0.004

V-DC 100 mV 50 m 0.004

V-DC 100 mV 90 m 0.004

V-DC 100 mV t50 m 0.004

V-DC 100 mV 90 m 0.004

V-DC 1.0 V -0.5 0.004

V-DC 1.0 V 1.0 0.004

V-DC 1.0 V -0.5 0.004

V-DC 1.0 V -1.0 0.004

V-DC 100.0 V 50.0 0.004

V-DC 100.0 V 100.0 0.003

V-DC 100.0 V -50.0 0.004

V-DC 100.0 V 100.0 0.003

V-DC 750.0 V 300.0 0.010

V-DC 750.0 V 700.0 0.010

Table Il
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20 V AC voltage basic range with linearity testing

Function Range Value (V) Frequency Max.
(Hz) deviation
(% of value)
V-AC 10.0 V 2.0 100 0.075
V-AC 10.0 V 4.0 100 0.050
V-AC 10.0 V 6.0 100 0.042
V-AC 10.0 V 8.0 100 0.037
V-AC 10.0 V 10.0 100 0.035
Table Il
AC voltage ranges
Function Range Value (V) Frequency Max.
(Hz2) deviation
(% of value)
V-AC 10 mV 0.010 1000 0.358
V-AC 100 mV 0.100 1000 0.142
V-AC 1.0 V 1.0 1000 0.030
V-AC 10.0 V 10.0 50 0.030
V-AC 10.0 V 10.0 300 0.030
V-AC 100.0 V 100.0 1000 0.030
V-AC 750.0 V 750.0 1000 0.036
Table IV
200 mA DC current basic range with linearity testirg
Function Range Value (A) Frequency Max.
(Hz) deviation
(% of value)
A-DC 200.0 mA 0.04 0.025
A-DC 200.0 mA 0.08 0.018
A-DC 200.0 mA 0.12 0.015
A-DC 200.0 mA 0.16 0.014
A-DC 200.0 mA 0.18 0.013
A-DC 200.0 mA -0.04 0.025
A-DC 200.0 mA -0.08 0.018
A-DC 200.0 mA -0.12 0.015
A-DC 200.0 mA -0.16 0.014
A-DC 200.0 mA -0.18 0.013
Table V
DC current ranges
Function Range Value (A) Frequency Max.
(Hz2) deviation
(% of value)
A-DC 200.0 uA 0.00018 0.061
A-DC 200.0 uA -0.00018 0.061
A-DC 2.0 mA 0.0018 0.025
A-DC 2.0 mA -0.0018 0.025
A-DC 20.0 mA 0.018 0.013
A-DC 20.0 mA 10.018 0.013
Table VI
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AC current ranges
Function Range Vajue (A) Frequency Max.
(Hz) deviation
(% of value)
A-AC 200.0 uA 0.00018 100 0.161
A-AC 2.0 mA (0.0018 100 0.081
A-AC 20.0 mA 0.018 100 0.055
A-AC 20.0 mA 0.018 300 0.055
A-AC 20.0 mA 0.018 100 0.055
A-AC 20.0 mA 0.018 100 0.055
A-AC 200.0 mA 0.18 100 0.055
A-AC 20 A 1.8 100 0.055
Table VII
Resistance
Function Range Value (Ohm) Frequency Max.
(Hz2) deviation
(% of value)
0-4W 10.0 Ohm 10.0 DC 0.130
0-4W 100.0 Ohm 10.0 DC 0.130
0-4W 100.0 Ohm 100.0 DC 0.015
0-4W 1000 Ohm 1000.0 DC 0.015
0-4W 10k Ohm 10000.0000 DC 0.015
0-4W 100k Ohm 100000.0000 DC 0.015§
0-4W 1M Ohm 1.000000e+6 DC 0.050
0-4W 10M Ohm 1.000000e+7 DC 0.200
0-4W 100M Ohm 1,000000e+8 DC 0.500
Table VI
Frequency
Function Range Value (Hz) Frequency Max.
(Hz) deviation
(% of value)
FREQ 1 MHz 1]/000 000 0.005
Table IX
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Interface

The calibrator is equipped with RS232 serial liseseandard (standardized IEEE-488 bus as optigsjef
connectors are located at the rear panel. Foretmete control to work properly, interface paranmgetaust

be set in the system menu. For RS232 line commuaicapeed can be set (150 to 19200 Bd), software
handshake XON/XOFF. For IEEE-488 bus, an address fange 0 to 30 is allowed. The calibrator can be
only controlled by one of interfaces at a timeislttherefore necessary to select one of the irdesfa
(GPIB/RS232) using the system menu.

IEEE-488 bus properties

The instrument performs the following functions éen GPIB bus commands:

SH1, AH1, T5, L3, RL1, DC1, SR1

The instrument also recognizes the following genevenmands:

DCL Device Clear reset the calibrator

SDC Selected Device Clear reset the calibrator

EOI  End or Identify Message Terminator  closertfessage

GTL Go To Local close remote control mode
LLO Local Lock Out local control locked

SPD  Serial Poll Disable close serial messagastat
SPE  Serial Poll Enable release serial messatiessta

RS232 serial line setting

To transfer the data using RS232 bus, 8N1 datadbisrused, i.e. each data word includes 8 bitgpariy
and one stop bit. The communication speed can thesgey the system menu. Available values: 150, 300
600, 1200, 2400, 4800, 9600 and 19200 Bd. Softlwarelshake (communication control) XON/XOFF can
be set to control the transfer of the data thrahghbus.

RS-232connector layout

1 . Pin Name Direction Description
2 TXD Output Transmitter
0000 :
5 g 3 RXD Input Receiver
5 GND - Ground

9-pin connector D-SUB FEMALE
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Cable between the calibrator and PC (configuratidi

PC D-Sub 1/D-Sub 2 M-141
Receiver 2 2 Transmitter
Transmitter 3 3 Receiver
Ground 5 5 Ground

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

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

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

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

Command parameters are in brackets (<>); each péeams separated using a comma. Parameters in
brackets ([]) are not mandatory. Line (| ) ne@r” and is used to separate several alternative
parameters.

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

Note:

Each command must end in <cr> or <If>. Both coda#f>xcan be used at the same time. The calibrator
performs all commands written on one line of thegpam after it receives <cr>, <If> or <crlf> code.
Without this code, the program line is ignored.

Description of abbreviations

<DNPD> = Decimal Numeric Program Data, this formsatised to express decimal number with or without
the exponent.

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

<SPD> = String Program Data. String value conggstiom more parts. It is used for date/time setting

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

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

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

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

This subsystem enables to activate or deactivatdit¥dloutput and switch on/off current coil functio

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 output texisin
ON or 1 - activates the output
OFF or 0 - deactivates the output
If query is sent, M141 returns ON if the outpuaddive 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 100£eatirange (using a 50-turn coil).
HIGH - deactivates the 50-turn coll
HI50 - activates the 50-turn coil (up to 100A rahg
If query is sent, M141 returns HIGH if the 50-turwil is deactivated or HI50 if it is activated.

Example: OUTP :ISEL HI50 <If> activates the 50Awoil
OUTP :ISEL ? <If> the calibrator returns HIGH 8150

SOURCce subsystem

This subsystem allows to control the individualdtions of M141 calibrator.

Keyword Parameters
[SOURCce]
:FUNCtion
[:SHAPe](?) <CPD> { DC | SINusoid | RMPA | RBPTRIangle |
LIMS | SQUare }
‘VOLTage
[:LEVEI]
[[IMMediate]
[:AMPLitude](?) <DNPD >
:CURRent
[:LEVEI]
[:IMMediate]
[:AMPLitude](?) <DNPD>
‘RESistance
[:LEVEI]
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[:IMMediate]
[:AMPLitude](?) <DNPD>
:EARTh(?) <CPD>{ON|OFF|0]|1}
:FREQuency
[[CW](?) <DNPD>
:TEMPerature
:UNITs(?) <CPD>{C|CEL|F|FAR}
:SCALe(?) <CPD>{TS68 | TS90 }
:THERmocouple
[:LEVEI]
[[IMMediate]
[:AMPLitude](?) <DNPD>
‘TYPE(?) <CPD>{B|E|J|K|N|R|B]}
‘RJUN
:RSELect(?) <CPD> { REAL | SIMulated }
:SIMulated(?) <DNPD>
- PRT
[ LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: TYPE (?) <CPD> { PT385 | PT392 | NI }
: NRESistance (?) <DNPD>

[SOUR] :FUNC [:SHAP](?) <CPD> {

DC | SIN|RMPA| RMPB | TRI | LIMS | SQU }

This command sets the shape of the output signdhedsame time, the respective function must beEsg.

for :VOLT or :CURR function, FUNC DC, FUNC SIN, ather signal shape must be set. Some functions
(:RES) do not require any other settings.

DC sets a DC output signal for voltage, currerpawver modes.
SINusoid sets AC output signal for voltage, curi@npower modes.

RMPA sets AC output signal - ramp shape A- fotagé or current modes. The amplitude can be set. -
The output switches between -amplitude a +amplitude
RMPB sets AC output signal - ramp shape B - fdtage or current modes. The amplitude can be set. -
The output switches between -amplitude a +amplitude
TRIlangel sets AC output signal - triangular shafue voltage or current modes. The amplitude can b
set. -The output switches between -amplitude a tiardp.
LIMSinusoid sets AC output signal - sinus shap#Wwimitation of amplitude- for voltage or current
modes. The amplitude can be set. -The output sestbletween -amplitude a +amplitude.
SQUare sets digital frequency output.
If guery is sent, M141 returns a string containfn®C | SIN | RMPA | RMPB | TRI | LIMS | SQU }
depending on the current setting. If resistancemiperature sensor simulation is set, NONE is nefr

[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).
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<DNPD>
The command represents the value of DC or AC vel&gpressed in Volts. Negative value is accepted fo
DC voltage. “Technical Data” chapter lists the gatable ranges.

If query is sent, M141 returns the set value ofrentr using standard exponential format. Example:
20.547mV is returned as -2.054700e-002. Positivebars are sent without “+” sign.

Examples:
DC voltage 5V:
FUNC DC;:VOLT 5<If>

AC voltage 5V, 100Hz:
FUNC SIN;:VOLT 5;:FREQ 100<If>

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

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

<DNPD>
The command represents the value of DC or AC ctieepressed in Amperes. Negative value is accepted
for DC current. “Technical Data” chapter lists #eceptable ranges.

If query is sent, M141 returns the set value ofrentr using standard exponential format. Example:
20.547mA is returned as -2.054700e-002. Positivaebars are not preceded with “+” sign.

Examples::
DC current 18maA:
FUNC DC;:CURR 0.018<If>

AC current 18mA, 100Hz:
FUNC SIN;:CURR 0.018;:FREQ 100<If>

[SOUR] :RES [:LEVE] [:IMM] [:AMPL] (?) <DNPD>
This command activates the generation of a resistan
<DNPD>

The command represents the value of the resisiandbms. “Technical Data” chapter lists the accblgta
ranges.

If query is sent, M141 returns the calibration ealaf resistance using standard exponential format.
Example: 100.9/is returned as 1.005000e+002.

Example :
Resistance ¥ setting:
RES 1000<If>

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

This command connects or disconnects the voltagedminal to/from GND terminal.
ON or 1 grounds the voltage output
OFF or 0 ungrounds the voltage output
If query is sent, M141 returns ON when the outguriounded or OFF when ungrounded.

Example:
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Grounding of the voltage output terminal Lo
EART : VOLT 1 <If>

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

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

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

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

<DNPD>
It represents the frequency in Hz. . “TechnicalDahapter lists the acceptable ranges which deparitie
selected function mode.

If query is sent, M141 returns the set value of therent using standard exponential format. Example
200.5Hz is returned as 2.005000e+002.

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

C or CEL sets ,Centigrade”
F or FAR sets ,Kelvin*

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

If query is sent, M141 returns the set unit of nueasent{ C | K }.

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

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

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

The temperature scale remains valid after the i@bb is switched off.

If query is sent, M141 returns the set temperasaete { TS68 | TS90 }.

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

If query is sent, M141 returns the set type thewopte {B|E|J|K|N|R|S| T}
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Examples:
TC type K setting, temperature 2@ ITS-90 temperature scale:
:TEMP:UNIT C;:TEMP:SCAL TS90;:TEMP:THER:TYPE K;HMP:THER 200 <If>

[SOUR] :TEMP :THER :RJUN :RSEL(?) <CPD>{REAL| SIM}

This command sets type of getting the cold endhefmhocouple RJ temperature. The RJ temperaturbecan
either measured by internal thermometer or simdlate

REAL sets measured RJ temperature
SIM sets simulated RJ temperature

If query is sent, M141 returns the set type of &dgderature { REAL | SIM }.

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

<DNPD>
Represents the temperature expressed in the wtitsyshe ‘UNIT’ command. “Technical Data” chapter
lists the acceptable ranges.

Example: to set the temperature of cold end ofntleepuple to 25C:
:TEMP :THER :RJUN :SIM 25 <If>

If query is sent, M141 returns the set temperatisiag standard exponential format. Example: 20.t
returned as 2.050000e+001.

[SOUR] :TEMP :PRT [:LEVE] [:IMM] [:AMPL] (?) <DNPD >
This command activates the simulation of resistdaesgerature sensors (resistance generation).

<DNPD>
Represents the temperature expressed in the wtitsyshe ‘UNIT’ command. “Technical Data” chapter
lists the acceptable ranges.

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

[SOUR] :TEMP :PRT :TYPE (?) <CPD> { PT385| PT392 | NI}
This command sets the type of resistance temperaamnsor to be simulated.

Example: to activate the simulation of platinumisesice temperature sensor at 5@pproximated using
PT385 table (Europe):
:TEMP :PRT 350; :TEMP :PRT :TYPE PT385 <cr>

If query is sent, M141 returns the set type of agpnation table { PT385 | PT392 | NI }.

[SOUR] :TEMP :PRT :NRESistance (?) <DNPD>

This command sets the nominal resistance of thistagse temperature sensor &£0100NVto 1KV can be
set.
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<DNPD>
Represents the nominal resistance in Ohms.

If query is sent, M141 returns the set value of mamnresistance using standard exponential format.
Example: 10@0Vis returned as 1.000000e+002.

SYSTem subsystem

The subsystem enables to control various functimm the MENU.

SYSTem
:DATE(?) <DNPD>,<DNPD>,<DNPD>
TIME(?) <DNPD>,<DNPD>,<DNPD>

SYST :DATE(?) <DNPD>,<DNPD>,<DNPD>
This command sets system date of the calibrator.

<DNPD>,<DNPD>,<DNPD>
Represents date in format YYYY, MM, DD.

If query is sent, M141 returns current value oftegsdate in format YYYY,MM,DD.

where YYYY = year (2000..2099)
MM = month (01..12)
DD =day (01..31)

SYST :TIME(?) <DNPD>,<DNPD>,<DNPD>
This command sets time of the calibrator.

<DNPD>,<DNPD>,<DNPD>
Represents time in format HH,MM,SS.

If query is sent, M141 returns current value oftegstime in format HH,MM,SS.

where HH = hour (00..23)
MM = minute (00..59)
SS = second (00..59)

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-141,412341,4.6

Operation complete
*OPC
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This command sets the OPC bit in the ESR (EvenuS®Register) when all pending operations are
complete.

Operation complete?
*OPC?

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

Wait-to-Continue command
*WAI

Prevents the instrument from executing any furtbemmands or queries until all previous remote
commands have been executed.

Reset
*RST

This command resets the calibrator to its inittatiss.

Test operation
*TST?

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

Status byte reading (IEEE488 only)
*STB?

This query returns number in range 0 to 255 wiforimation about content of register STB, which eer
the MSS bit status.

Service Request Enable reading (IEEE488 only)
*SRE <value>

This command sets condition of the Service Reghnable register. Since bit 6 is not used, the maxim
value is 191.

Service Request Enable reading (IEEE488 only)
*SRE?

This query returns the Service Request Enable Regismber.

Event Status Register reading (IEEE488 only)
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*ESR?

This query returns the contents of the Event Stegister and clears the register.

Event Status Enable setting (IEEE488 only)
*ESE <value>

This command programs the Event Status Enableteediits. Parameter “value” is number in range 0 —
255.

Event Status Enable reading (IEEE488 only)
*ESE?

This query returns the Event Status Enable register

Clear status (IEEE488 only)
*CLS

This command clears the Event Status Registerten&tatus Byte Register except the MAV bit and outp
queue. Output line is not reset.

Remote control
*REM

This command activates the remote control. Whenctiidrator is controlled by GPIB bus, it goes he t
remote control mode automatically. When remote rabn$ active, the calibrator ignores all contréiism
the front panel, except LOCAL button.

Local control
*LOC

This command activates the local control (usingnfnpanel buttons). When the calibrator is contrbbey
GPIB bus, it goes to the local control mode autocady.

Local control lock
*LLO

This command locks out the local control; the aalibr cannot be returned to local control by pressi
LOCAL button. Return to local control can only berformed by a command sent through the bus, or by
switching the calibrator off and on.

Local control unlock

*UNL
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This command cancels the ,*LLO" command. Unlockedilmator can be returned to local control mode by
pressing LOCAL button.

Standard Status Data Structures

Calibrator meets standard protocol according to stamdard IEEE488.2. The protocol can be used for
checking of error and status behavior of the cati It enables single-wire transmitting of SR@noaand.
The conditions on which SRQ signal (local contrefjuest) is sent can be set with parameters *STB?,

*SRE?, *SRE, *ESR?, *ESE?, *ESE a *CLS.
Status data structure of M140 Calibrator contaitieWing registers:

STB — Status Byte Register

SRE - Service Request Enable Register
ESR — Event Status Register

ESE - Event Status Enable Register
Output Queue
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STB Status Byte Register

STB is main register where information from othéatgs registers and from output queue is collected.
Value of STB register is reset after switching twe talibrator or after sending command *CLS. This
command reset the STB register except bit MAV, Wwhiemains set if the output queue is not empty. STB
register value can be read via serial messageaugh general query *STB? .

Bit configuration of Status Byte Register :
RQS Request Service, bit 6. The bit is read astaopatatus byte only when serial message is sent.

MSS Master Summary Status, bit 6. The MSS bit istgel whenever bits ESB or MAV are 1 and
enabled (1) in the SRE. This bit can be read ugieg*'STB? command. His value is derived from
STB and SRE status.

ESB Event Summary Bit, bit 5. His value is derifiemm STB and SRE status. The ESB bit is set to 1
when one or more enabled ESR bits are set to 1.

MAV Message Available, bit 4. The MAV bit is set towhenever data is available in the M141 IEEE488
Output Queue (the response on query is ready).

SRE Service Request Enable Register

The Service Request Enable Register suppresséd®ws dahe STB bits. “0” value of a SRE bit mearistt
the bit does not influence value of MSS bit. Vatdeany unmask STB bit results in setting of the 38t

to the level “1” . SRE bit 6 is not influenced aitsl value is “0”. The SRE register value can bevseithe
command *SRE followed by mask register value (092)1 The register can be read with the command
*SRE?. The register is automatically resets afigtching the calibrator on. The register is notetdsy the
command *CLS.

ESR Event Status Register

Every bit of the EventStatusRegister correspondsn event. Bit is set when the event is changeditan
remains set also when the event passed. The E8Raieed when the power is turned on (except bit PON
which is set), and every time it is read via comth&#SR? Or cleared with *CLS.

Bit configuration of Event Status Register :

PON Power On, bit 7. This event bit indicates thatoff-to-on transition has occurred in the de\sce’
power supply.

URQ User Request, bit 6. Bit is not used and ativgays “0”.

CME Command Error, bit 5. This event bit indicatkat an incorrectly formed command or query has
been detected by the M141.

EXE Execution Error, bit 4. This event bit indicatthat the received command cannot be executed,
owing to the device state or the command paranbeieg out of limits.

DDE Device Dependent Error, bit 3. This event bdicates that an error has occurred which is nedhe
Command Error, a Query Error, nor an Execution [ErfoDevice-specific Error is any executed
device operation that did not properly complete husome condition, such as overload.

QYE Query Error, bit 2. The bit is set if the caditor is addressed as talker and output queuepsyean
if control unit did not pick up response beforediag next query.
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OPC Operation Complete, bit 0. This event bit imegated in response to the *OPC command. It
indicates that the device has completed all sedgmteding operations.

ESE Event Status Enable Register

The Event Status Enable Register allows one or reeeats in the Event Status Register to be refleicte
the ESB summary-message bit. This register is ddffor 8 bits, each corresponding to the bits eEkent
Status Register. The Event Status Enable Regsstead with the common query *ESE?. Data is retlase

a binary-weighted value. The Event Status EnablgidRer is written to by the common command, *ESE.
Sending the *ESE common command followed by a zkrars the ESE. The Event Status Enable Register
is cleared upon power-on.

It suppresses or allows bits in ESR register. Vallieof a bit of ESE register suppresses influete
appropriate bit of ESR register on value of sunpbiESB status register. Setting of any unmaskbESR
register results in setting of ESB status regidESE register value can be modified by command *ESE
followed by value of mask register (integer in rarth—255). Reading of the register can be perfonwidd
command *ESE?. The register is automatically raffetr switching on. The register is not reset Wth.S
command.

Output Queue

The Output Queue stores response messages ugtdmiheead from control unit. If there is at minimone
sign in the output queue, MAYV register (messagdaa) is set. The Output Queue is cleared upanepo
on and after reading all signs from output queue.
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Examples of use

Calibration of measurement instruments

The calibrator can be used for direct calibratiérvarious instruments, which measure electricaliesl
Thanks its low weight and small dimensions it idale also for field applications.

Multimeters

The calibrator can be used for calibration of @lgind analogue multimeters (DCV, ACV, DCI, ACI,
resistance, temperature sensors, frequency.

Voltage ranges

Thanks to low output impedance and high outputendrrthe calibrator can be used for calibration of
analogue voltmeters and millivoltmeters having owut impedance. Voltage output is connected ta.dli/
terminals. The calibrator does not allow the fourevconnection of the instrument to be calibrated.

It is not recommended to connect non-standard toatie voltage output. The calibrator is designedha
source of precise voltage for calibration of volters. Output terminals should be loaded with higtl geal
impedance. Although the output is fitted with fasfectronic and microprocessor protection, high
capacitance or inductance loads can lead to aseoiilkof output amplifiers and result in damage.

The instrument to be calibrated can be connectedtty to the front panel terminals with test cablhich
are a part of basic delivery. If L terminal of deiunder test is not grounded it is recommendeagtdond
Lo terminal on the calibrator GND ON, see chaptef SP MENU.

Connecting the voltage input of the multimeterite M141 voltage output:
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Current ranges

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

When using the current output under heavy loadt¢l@0 A), the runtime is limited to O to 60 s. The
runtime depends on the set current and it is ctettdy the microprocessor. The user cannot extbad
runtime; if longer runtime is required, the outpetminals must be unloaded, some time must eldpse (
examplel min.) and the load can then be conneg®id.a

When feeding 0.2 to 2 A current to the output tewds, the output voltage must not exceed approkef2
If the current causes higher voltage on the lda& calibrator disconnects the output terminalsdisdlays
an error message.

When ammeters are being calibrated using currevés b A, it is important to connect the terminals
properly, paying attention both to the calibratonistput terminals and the instrument’s input teaisn
Excessive contact resistance can heat up the talsramd cause calibration errors. Excessive anthlles
contact resistance has non-linear characteristiccan distort the output AC current.

It is not recommended to connect non-standard toalde current output. The calibrator is desigrnaduke

in calibration of ammeters. Output terminals shdogdloaded with low and real impedance. Although th
output is fitted with fast electronic and micropessor protection, high capacitance or inductanoelead
to oscillations of output amplifiers and resuldiamage.

If L terminal of the instrument to be calibratednigt grounded, the Lo terminal should be ground®&bG
ON, see ,Setup menu“ chapter.

Connecting the ammeter to the current terminals:

Optional current coil can extend the calibratodsrent range to 100 A. The coil can be used fdbcation
of both DC and AC ammeters. The clamps of the aminmaust be positioned in angle®d6 the coil. When
using the current coil, no steel or other magnaijects must be present in the vicinity (50 cmjhaf
current coil, as they would deform the magnetitdfend cause big calibration error.

Connection of current coil:
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—

ATTENTION

The voltage between calibrator’'s —I and Lo outputsnust not exceed 10 V.

Counters and oscilloscopes

The calibrator can be used for basic calibratiotheffrequency ranges of multimeters and simplats.
The calibrator provides the following functions:
calibration of frequency functions up to 2 MHz ussguarewave signal. The function is activated with
repetitive pressing the FUNC button and selectimgRrequency mode. Only value of frequency can be
set.
calibration of vertical sensitivity from 1 mV to M0 in the frequency range 1 kHz. ACV function is
used with squarewave output form. Frequency anditude can be set.
The instrument to be calibrated is connected tdHihe Lo output terminals.

Thermometers (without sensor)

The calibrator can be used for calibration of tchrters used in thermometers and heat meters, whila
thermocouple sensor. The block connected to theoses checked, as it is disconnected from thesttacer
and the calibrator’s output is connected to theswacer’s input instead. Simulation of thermal sens
activated by repeated pressing FUNC button untilfdi@tion is selected. Temperature sensors typd,K,
R, S, B, J, T, E can be simulated. Unit underitesbnnected to the Hi — Lo output terminals.
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Specification

Bellow shown uncertainties are valid after spedifigarm-up time in temperature range 23 %C2 The
uncertainties include long-term stability, temparatcoefficient, linearity, load and line regulatiand the
traceability of factory and National calibratiomstiards. Specified uncertainties are valid for yaesr after
the last calibration. Specified uncertainties ,afge" are related to the maximal value which camsdieon
the range. All uncertainties are calculated forfiicient probability 95% in normal distribution.

Technical data
Voltage

Voltage range totally
Ranges :
Frequency range :

Frequency resolution

Accuracy of frequency :

Output waveform :

DC voltage

OV -750V DC, 1 mV-750V AC

100 mv, 1V, 10V, 100V, 750 V

Imv-10V

10V-100V 40Hzto2kHz

100V -750V 40 Hzto 1 kHz
: 0.001 Hz to 1 kHz

0.01Hz to 2 kHz

0.01%

harmonic :

sinus

20 Hz to 2 kHz,

non-harmonic : triangle symmetrical, triangle A/ Bquare, limited sin
(with defined distortion k=13.45%) from 1 mV to W)
frequency range 20 to 80 Hz

AC voltage

Range

% of value + % of range

Range

% of value + % of range

% of value + % of range

0.0000mVv — 10.0000 mV
10.000 mV —100.000 mV

0.10000 mV - 1.00000 V 0.008 + 0.002
1.0000 V - 10.0000 V 0.008 + 0.002
10.000 V - 100.000 V 0.015 + 0.004
100.00 V — 750.00 V 0.018 + 0.004

0.05 + 0.005 + 1/
0.01 + 0.001 + 1@V

1.0000 mV — 10.0000 mV/|
10.000 mV — 100.000 mV|
0.10000 mV — 1.00000 V
1.0000 V - 10.0000 V
10.000 V - 100.000 V*
100.00 V — 750.00 V2

20 Hz - 200 Hz

0.20 + 0.05 + 200V
0.10 + 0.03 + 20rv
0.05 + 0.005
0.05 + 0.005
0.05 + 0.010
0.07 + 0.02

200 Hz -2000 Hz

0.20 + 0.10 + 20V
0.15 + 0.05 + 20V
0.07 + 0.01
0.07 +0.03

0.07 +0.03

0.1 +0.03

1 Voltage range 100 V from 40 Hz to 1000 Hz " Voltage range 750 V from 40 Hz to 1000

Hz

Auxiliary parameters

Range 10mV 100mV v 10V 100V 750V
THD™ 0.05 % + 2007V | 0.05 % + 300V 0.05 % 0.05 % 0.05 % 0.2%
Maximum output current 5mA 5 mA 10 mA 30 mA 10 mA 2 mA
Output impedance <10 nw <10 nW <10 "W <10 nW < 100 nwW < 100 nwW
Maximum capacitance load 500 pF 500 pF 500 pF %00 p 300 pF 150 pF
Amplitude accuracy in non- 0.3% + 50 uv 0.3 % + 50 uv 0.3% 0.3% -
harmonic mode (peak value)
3 Parameter includes harmonic distortion and non-baiemoise in range to 1 MHz
Current
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Current range totally :

Ranges :
Frequency range

Frequency resolution :
Output wave form :

BA-2ADC, IMA—2AAC
200A, 2 mA, 20 mA, 200 mA, 2A
20 Hz to 1 kHz, accuracy ofudeagy 0.01%

0.001 Hz
harmonic :

sinus

non-harmonic : triangle symmetric, triangle A/ Bguare, limited sinus
from 100 uA to 2 A, frequency range 20 to 80 Hz

DC current AC current
Range % of value + % of range Range % of value+% of range | % of value+% of range
0.000mA — 200.000MA 0.05 + 0.0 + 20 nA 20 Hz — 200 Hz 200 Hz — 1000 Hz
0.20000 mA — 2.00000 mA 0.025 + 0.005 1.000mA — 200.000nA 0.25 + 0.0 + 20 nA 0.30 + 0.10 + 20 nA
2.0000 mA — 22.0000 mA 0.015 + 0.003 0.20000 mA — 2.00000 mA 0.10 + 0.01 0.20 + 0.05
22.000 mA - 200.000 mA 0.015 + 0.003 2.0000 mA —22.0000 mA| 0.07 + 0.005 0.20 + 0.05
0.20000 mA — 2 0000A 0.015 + 0.005 22.000 mA — 200.000 mA 0.07 + 0.005 0.20 + 0.05
0.20000 mA — 2 0000A 0.1 + 0.005 0.25 + 0.05
Auxiliary parameters
Range 200 mk 2 mA 20 mA 200 mA 2A
Maximum inductive load 406H 400mH 400mH 400mH 200mH
Maximum voltage on the load
(k) 2V 2V 2 VAC, 7 VDC 2V 2V
THD™ 0.2% 0.2% 0.2% 0.2% 0.2%
Amplitude accuracy in non- 0.3% + 1 UuA 0.3% +1uA 0.3% 0.3% 0.3 %
harmonic mode (peak value)
4 Parameter includes harmonic distortion and non-baizmoise in range to 1 MHz
Resistance
Range totally : 18Vto 100 MNin fix decade values
Maximum voltage/dissipation power : 50 Vef/0.1 W
Range Calibration uncertainty[%] Tolerance [%]
10.0000W 0.03 + 10 W/ 0.2 + 100rV
100.000W 0.05 0.2 + 100V
1.00000 WV 0.02 0.2
10.0000 WV 0.02 0.2
100.000 WV 0.02 0.2
1.00000 MV 0.05 0.2
10.0000 MV 0.05 1
100.000 MV 0.5 2
RTD temperature sensor simulation (option)
Type : Pt 100-1000, Ni 100-1000
Temperature scale : ITS90, IPTS68
Temperature standard: IEC (1.385), US (1.391)
Accuracy
Temperature range Pt100-Pt200 Pt201-Pt1000 Temperature range Ni100-Ni200 Ni201-Ni1000
-200.0 ... 0.0C 0.2°C 0.2°C -60.0 ... 0.0°C 0.2°C 0.1°C
0.1...850.0C 0.2°C 0.2°C 0.1...300.0C 0.1°C 0.1°C
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Ranges and accuracy of the thermocouple sensor sitation

Type : R,S,B,J T, EK,N
Temperature scale : ITS90, IPTS68
R range {C] -50.0 —-0.1 0.0 — 399.9 400.0 — 999.9 1000.0 — 1767.0
accuracy {C] 2.5 2.0 1.2 1.2
S range {C] -50.0 —-0.1 0.0 — 249.9 250.0 — 1399.9 1400.0 — 1767.0
accuracy {C] 2.2 2.1 1.5 1.5
B range {C] 400.0 — 799.9 800.0 — 999.9 1000.0 — 1499.9 1500.0 — 1820.0
accuracy {C] 2.7 15 1.4 1.3
J range {C] -210.0 — -100.1] -100.0 — 149.9 150.0 — 699.9 700.0 — 1200.0
accuracy {C] 0.9 0.4 0.3 0.4
T range {C] -200.0 — -100.1 -100.0 - -0.1 0.0 -99.9 100.0 — 400.0
accuracy {C] 0.9 0.5 0.3 0.3
E range {C] -250.0 - -100.1 -100.0 — 279.9 280.0 — 599.9 600.0 — 1000.0
accuracy {C] 1.7 0.3 0.2 0.3
K range {C] -200.0 - -100.1 -100.0 — 479.9 480.0 — 999.9 1000.0 — 1372.0
accuracy {C] 0.8 0.4 0.4 0.5
N range {C] -200.0 - -100.1 -100.0 — -0.1 0.0 —579.9 580.0 — 1300.0
accuracy {C] 1.3 0.6 0.6 0.5

Uncertainties in the table are maximal uncertagntieTC sensor simulation. Actual uncertainty facle
set value of simulated temperature is determinednmgrtainty of relevant resistance. Actual
temperature uncertainty is displayed on the cdlibrdisplay. Actual uncertainties are always loweamn

those in above table.

When automatic compensation of cold junction terapge via external Pt1000 sensor is used, summary
uncertainty of simulated temperature is higher twuanited accuracy of measuring ambient tempegatur

with the external sensor. This additional uncettgi® 0.2°C in temperature range from 15 to €5

Frequency

Waveform :
Frequency range :
Frequency resolution :
Uncertainty:

General data

Reference temperature range :

Warm-up time :

square with fix amplitude 5Vpk-pk / 6Gim

0.1 Hz to 2 MHz

5 v digit

0.005%

°P3+ 2°C (for specified uncertainties)

In temperature range 28 + 5° uncertainties are 2 x higher

5 min

1% ... +40°C

Temperature coefficiemttémperature outside of Tcal +2
°C between +5 °C to +40 °C is 0.15 x /°C

-10 to 95 at relative humidity to 80 %

86000 to 106000 Pa

115/230V - 50/60 Hz

40 VA max

325mm x 111mm X 316mm

Working temperatures :
Temperature coefficient

Storing temperatures :
Pressure :

Power supply voltage :
Power consumption :
Dimensions :
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Weight :
Interface:
Fuses :

Modifications

M-141
M-141GPIB

9 kg
RS232, (IEEE488 optionally)
Fuse T1L250-230V, T2L250 - 115V

basic model with RS-232
model with both RS-232 and GPIB integfac

Accessory (included in basic delivgry

Power line cord
Operation manual
Test report

Spare fuse

Test cable

Option RS-232
RTD Test cable

Options (extra ordered)
- Option 140-50
Option 10
Option 11
Option GPIB
WinQbase/CALIBER

Manufacturer

MEATEST, s.r.o
Zelezna 3, 619 00 Brno
Czech Republic

Operation Manual

1pc

1pc

1pc

1pc

2 pcs

Cable RS-232

1 pc (when option RTD simulatodtdni only)

Current coil 25/50 turns

Test cable 20A/1000V (red)

Test cable 20A/1000V (black)

Cable GPIB IEEE488/IEEE488, 2m

Application SW for automatic calion of meters

tel: +420 — 543 2586

fax: +420 — 543 250089

e-mail; meatest@meatest.cz
www.meatest.com www.meatest.cz
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