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Basic Information

M-142 Multifunction Calibrator is a multifunctionatibrator, to be used primarily as a standard
for calibration laboratories. It can be used falibzation of any measuring instrument which measuwreltage,
current, resistance, capacitance and frequencgenierates fixed non-harmonic signals to allow catibn
of measuring instruments using signals with nomzermonic distortion. Frequency, amplitude andy aytcle
of output signal can be adjusted. M-142 Multifuonti Calibrator is also suitable for basic calibmatio
of oscilloscopes.

The calibrator includes a function which simulatesistance and thermocouple temperature sensors and
a built-in multimeter, which can be used simultarsp. Transducers of various types, regulators semsing
units can be therefore checked without the needdditional measuring instruments.

Basic features of the calibrator include generatiboalibrated DC and AC voltage in the range M
to 1000 V, DC and AC current in the range gi®to 30 A (50uA to 1000 A when using a 50-turn coil). The
best accuracy of the calibrator is 0.0015 % for\@@age. Maximum frequency range is 20 Hz to 10@ KFhe
calibrator can generate periodic non-harmonic $igvith defined duty cycle. This facilitates espdlyiahe
checks of multimeters and their accuracy when nreéasnon-harmonic DC signals.

The calibrator can also simulate a resistance padtance. Resistance range i€20to 1000 M;
capacitance range is 1 nF to 10®, the accuracy suits the calibration of commontimeters. Basic accuracy
of resistance ranges is 0.015 %. Basic accuracgdcitance ranges is 0.5 %.

Frequency ranges of the calibrator can generatpiarewave signal with definable and calibrated duty
cycle and amplitude in the 1 mV to 200 V range arid 10 kHz frequency range. Moreover, squarewayeab
with very steep rising edge can be generated upOtdHz. Frequency ranges can be used to caliblege t
corresponding frequency ranges of multimeters, elé & to calibrate the input sensitivity and tilveses of
oscilloscopes.

Powermeter mode can be used to calibrate DC andiAgle phase powermeters and energy meters.
Voltage range is up to 240 V and current rangeisol20 A, power factor range is -1 to +1 and #motution is
1 % in the 40 Hz to 400 Hz frequency range. Théaga output can supply loads up to 30 mA, whicbwvadl the
calibration of mechanical powermeters.

Simulation of temperature sensors is yet anotha&ufe which can be used to calibrate thermometers
and heat sensing units. The calibrator allows imelation of all common Pt and Ni resistance sensaod R, S,

B, J, T, E, K, N type thermocouples. Compensatibeatd junction of thermocouple is achieved by enig
the respective temperature using the calibratoggbkard. The accuracy of simulated temperatureosens

depends on the value and type of sensor and rdng®s0.049C to 0.59C for resistance sensors and from

0.40C to 4.30C for thermocouples.

Internal multimeter with 20 mA, 20 mV, 200 mV afi@ V basic ranges and 0.01 % accuracy can be
used to measure normalized signals coming fronsthacers, external thermocouples or resistance east0
measure pressure and force using strain gaugersenso

The calibrator includes many other features whatilitate easy use. For example relative deviafiom set
value of the output, currently displayed uncertaiot the output signal, calibration and testingqadures etc.
The concept of calibrator control and indicationtsfstatus is based on flat luminiscent displayiciv provides
all necessary information. The calibrator is coltgb by opening menus on the display and selecliom
menus. Frequently used functions are assignedtdiomtrol keys. The calibrator comes with standarRiB bus
and RS-232 serial line, which allow the calibratwbe controlled from a PC.

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

ATTENTION !
The calibrator generates life-threatening high vage.

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

Inspecting package contents, selecting the installation location

Basic package includes the following items:

*  Multifunction calibrator

» Power cord

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

e Testreport

e Test cable 1000V/20 A 2 pcs
e Cable adapter Option 40

e Cable adapter Option 60

e Cable adapter Option 70

e Cable adapter Option 80

* RS 232 cable

The calibrator should be powered by 230/115 V —-660Hz mains. It is a laboratory instrument whose
parameters are guaranteed at23C. Before powering on the instruments, place itadevel surface. Do not
cover the vents at the bottom side and the faniogeat the rear panel. Leave the calibrator to iktabto
ambient temperature and humidity at minimum 4 haifter unpacking.

If you need to reship the Calibrator, use the adgicontainer. If it is not available, you can ardenew
container from manufacturer by identifying the Geditor's model and serial number.

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

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

«  Switch on the mains switch located at the rear p&tat display is lit.

e The calibrator performs internal hardware check$feeconds.
« After the tests conclude, the calibrator reseftsteeference state, i.e. the following parameseesset:

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

GPIB address of the calibrator is factory-preset.t®his value is valid until the user changes it.

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

Warm-up time

The calibrator works after it is switched on ane fihitial checks complete. Specified parameters aanlg
guaranteed after the instrument warms up for 6Qtag During this period, the instrument cannotdlérated.
The display shows “cannot access the calibratioe$gage if calibration is attempted during thisqakri
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Replacement of fuse

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

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

* Remove the fuse and replace it with new fuse oftrae rating.

Storing

The calibrator can be stored in original packindamstoring conditions specified in chapter Speatfon.

Safety precautions

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

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

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

Safety symbols used on the equipment

Warning, reference to the documentation

Warning - risk of electric shock

Danger - high voltage
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Description of controls

Front panel

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

M-142 Multifunction Calibrgfo

WouTeuT

30.00000 A V|

AC-DC  P-E

C-
A7 = 00.88007 f = 10080.88 Hz
Shape Sine e
" 1 2 3 HE 4

CANGEL

o
W orfon o3 s oy i .

0,127 1
| 0 . +- R El

METER T

HE

MEATEST INPUT  OUTPUT

1 Display buttons

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

2 Cursor buttons

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

The central button is used to confirm the selec{ltTER), or to SELECT from the menu.

3 Potentiometer
The potentiometer integrates several functionstuBying the knob to the left or right, the user:can
e step through the options

* enter numeric values

User Manual v47 9
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The function of the potentiometer can usually bgumed by the cursor buttons. The central buttonsed to
confirm the selection (ENTER).

4 Numeric keyboard

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

5 Function buttons

Function buttons can be used to call-up the funstiof the calibrator directly. The following buttmre
provided:

function button
DC voltage u/DC
AC voltage U/AC
DC current |/DC
AC current I/ AC
resistance / capacitance R-C
power / energy P-E
frequency F
internal multimeter METER
simulation of temperature sensors T

Tab. | One touch buttons

After the function mode is changed, the parametérthe respective function are restored. If thepeetive
function was never used, the calibrator resettstoeference values. Reference values for indiviflinctions are
listed below.

function value parameters
DC voltage 10v --

AC voltage 10V f=1000 Hz
DC current 100 mA --

AC current 100 mA f=1000 Hz
resistance 100 kKQ

capacitance 1uF

power 100 W f=100 HZ
energy

frequency 1000 Hz U=1Vsym
multimeter 0V DC voltage
simulation of temperature sensors fao Pt 100/1.385, ITS90
cold junction temperature of TC sensors| °@3 R

Tab. 2 Reference values

*1

U=100V,I|=1A, PF(power factor) = 1 LA, actipewer is displayed in Watts
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6 Output/ input terminals buttons

OUTPUT button is used to connect the output sigiidhe calibrator to the output terminals. The cmotion is
confirmed by red LED and a symbol at the display.

METER button can be used to connect the input talwito the internal multimeter. The connection is
confirmed by green LED.

7 Output / input terminals

Output signal of the calibrator is connected to ¢lutput terminals. Current ranges are connectedll tb-I
terminals, frequency output is connectedrREQ terminal. All other functions (voltage, resistancapacitance)
are connected tHi / Lo terminals.

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

AUXILIARY connector creates input of internal multimeteintiudes a limited range of output signals of the
calibrator as well. The layout of individual pinsdatheir meanings are listed in the following table

Auxiliary connector can be used with one of caldamers Opt. 40, 60, 70, 80, 90 Opt. 140-01. Catidsrcan
recognize which type of adapter is connected asplalys the information on front panel display.
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pin label signal Limitation
1 OV5MER common terminal of multimetr power suppburce
2 GND ground (protection earth)
3 SIMLI RC simulator output, current terminal Li @m= 10Vpp, Imax.=40mA
4 SIMLU RC simulator output, voltage terminal Lu dr= 10Vpp, Imax.=40mA
5 GND ground (protection earth)
6 L common terminal of multimeter input
7 -U low output terminal for DC voltage range
8 -l low output terminal for DC current range
9 NG2 sort function output, contact 2 of sort relay Umax.=50Vpp, Imax.=100 mA
10 PTLI resistance temperature sensor input tetrhina Umax.= 10Vpp. R<2®
11 PTLU resistance temperature sensor input tetrbina Umax.= 10Vpp. R<2®
input terminal L on ranges 20, 200, 2000 mV
12 TEST1 identification terminal of actually usethpter
13 TEST3 identification terminal of actually usethpter
14 OV5MER common terminal of multimeter power sypgdurce
15 NC not used
16 SIMHI RC simulator output, current terminal Hi madx.= 10Vpp, Imax.=40mA
17 SIMHU RC simulator output, voltage terminal Hu mak.= 10Vpp, Imax.=40mA
18 NC not used
19 INP multimeter input terminal for voltage/curteanges Umax.=25 Vpp, Imax.=25 mA
20 +U high output terminal for DC voltage range &0F20 Vss
21 + high output terminal for DC current range abre25 mA
22 NG1 sort function output, contact 1 of relay &F50Vpp, Imax.=100 mA
23 PTHI resistance temperature sensor input tetrhina Umax.= 10Vpp. R<2®
24 PTHU resistance temperature sensor input tefidina Umax.= 10Vpp. R<2®
input terminal H on ranges 20, 200, 2000 mV
25 TEST2 identification terminal of actually usethpter TEST1

Tab. 3 Auxiliary connector description

Functional inputs and outputs present at the cdonean be best utilized using supplied cable atapt

LCD display shows all information provided by thedibrator, e.g. set parameters of the signal, emessages,
setup information. The display is divided to seVerBrmation sections.
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M-142 Multifunction Calibrator

8 Display
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The display is divided to three horizontal sections

1. OUTPUT section

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

section includes the following types of data:
a) Information line

« designation of display section: OUTPUT

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

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

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

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

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

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

+ setrelative deviation from main set value in %
« frequency (for DC voltage, current, power, enengyctions)
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» set value of current, voltage or power factor (ehdsr power, energy functions
« value of RO resistance and the type of resistaaropérature sensor

» cold junction temperature of TC sensors and thecsasdl type of TC sensor

< value of amplitude and shape type for frequencgtion

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

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

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

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

< information about the type of connected cable astagtused

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

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

2. INPUT section

This section displays the values measured by tHeémater. The section includes following data:

a) Main value of measured signal
This line displays the measured value and the afineasurement. If the input signals exceed the
permitted range, OVERFLOW is displayed.

b) Designation of selected function of the multimeter
Symbolic display of selected function of the mukier: V DC, mA DC, mV DC, R 4W, Freq, TTC, T
RTD, ACAL.

3. Display buttons section

This line displays the symbolic descriptions whadfine the meaning of four related display buttdrise
respective meanings are as follows:

symbol button function note

x 10 increase set value 10 x

10 decrease set value 10 x

Shape selection of signal shape only for U, lucfions
+/- reversed polarity of output voltage and current only for DC U, DC | functions
EXIT move up one level only for F, P-E functions
Calib. enter the calibration menu

SETUP enter the setup menu

TC type selection of thermocouple sensor type Gorly function

RTD type selection of resistance temperature sexper only for T function

f enter the frequency of the signal only for Uuhétion
MODE select the unit of measurement only for AC Rykction
Tab. 4 Display buttons description
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Rear panel

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

5 1 2

A\

2o

air inlet - forced ventilation

air outlet - forced ventilation

GPIB, RS-232 connectors

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

abhwN PP
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Control of the calibrator

Selection of function

After the power is switched on and the initial dkeecomplete, the calibrator resets to its referestatis, i.e. DC
voltage output with set value of 10 V and outpuiiieals disconnected. Internal multimeter is swéttloff. The
status of the calibrator can be changed usingulters located at the front panel in one of thiofeihg ways:

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

After pressing one of the U, I, DC-AC, R-C, P-E,TF,METER buttons, the calibrator switches to tlesiced
function mode and resets to the reference or tonibe&t recently used parameter setting.

2. Connection /disconnection of output terminals

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

3. Connection /disconnection of multimeter

After pressing the INPUT button, the multimetertstaneasuring the value present at the input texisiin
depending on the function mode of the multimetére Theasurement is only possible when any of Offit:=xk4
adapters is connected to the AUXILIARY connector.

4. Entry to the setup menu

After pressing the SETUP button, options of th 8B MENU appear on the display and the displaydmstt
allow the entry to the calibration mode (CALIB).eRious function is restored by pressing of EXITpthy
button.

Setting the value of output signal

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

« use the numeric keyboard to select the desirecevaifier the first digit is entered, symbols of tuni
of measurements are displayed above the displagrsutThe monitor line displays the symbols

« the same entry can be started by pressing theatennsor button

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

e the value is copied to the main display and theitaptine disappears.
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Entry of the value using cursor buttons
e press<, >, Oor Obutton. The display now includes cursor marks tigoint to the active digit.

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

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

Entry of the value using the potentiometer
e press the potentiometer knob. The display now deducursor marks which point to the active digit
e turn the knob to change the active digit

e press the potentiometer knob to change to the mdiigh allows to change the value of the active
digit. < and — symbols are displayed above the active digit. ctiligit can be changed by
turning the knob.

< turn the knob to change back to the mode whicwallim change the position of the active digit.

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

Reverse polarity

In DC voltage and DC current modes, the polarityhaf output value can be reversed by pressing isplay
button. ,, - “ symbol appears in front of the maatal value.
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Setting relative deviation

All function modes of the calibrator except freqoagmode allow a relative deviation of output vaftem the
main data to be set using a separate display. iiReldéviation is displayed in the “minor data” sectof the
display and is designated witt\%= 00.0000 % “ symbol. The relative deviation carelntered using one of the
methods described above, e.g. using the numerlzoesgl, cursor keys or the potentiometer.

Setting relative deviation using numeric keyboard

e keep pressing the center cursor button until [~
deviation value in the “minor data” section of thieplay

] symbols appear under the relative

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

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

< the value of the signal at output terminals ishe value indicated by the main display:%.

OUTEJT 1@8.18. 2888 12:14]| [OFF
Local
Endl
10.00000 U w
M = BAE.BEABRE - = 1HAH.BA Hz
[ B.15_________ .
Shape Sine
Accuracy
A.A35%
IMFUT
ACAL
I 2 I I Exit |

Maximum relative deviation which can be enteretl 80.000 %.

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

Setting relative deviation using cursor keys

e keep pressing the center cursor button until [
deviation value

] symbols appear under the relative

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

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

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

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

] symbols appear under the relative

* press the potentiometer knob. The display now deducursor marks which point to the active
digit. Turn the knob to change the value of thévaatigit

« press the potentiometer knob to change to the maddeh allows to change the position of the
active digit.<— and— symbols are displayed above the active digit. pdstion of the active digit
can be changed by turning the knob.

e turn the knob to change back to the mode whiciwallm change the value of the active digit

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

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

Change of value by factor of ten

All functions of the calibrator allow the increaskthe output value by 10 or reduction of the otitalue by 10.
Such operation is equivalent to the change of materange only in U, |, P-E modes. If the changsuits in
overflow or underflow of calibrator’s range, an@rmessage appears:

Value too large ! if the resulting value is tooga

Value too small ! if the resulting value is taoa|

Range change

* Press the display button labeled “ x10 “ if you w#mincrease the range, “ :10 “ to decrease the
range.

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

P-E function changes the current, not voltage, vithemange is changed.

R-C function changes the set value 10x. The praegdbowever, cannot be used to step the internal
resistance/capacitance ranges, which are not decima

T function also has other than decimal ranges hadcthange of set value 10x therefore does not smorel to
internal range change. Internal range change ia tlaise depends on the temperature sensitivity ®f th
resistance/capacitance.

Connection / disconnection of output terminals

After switching on the output terminals are discected in all modes. Press the OUTPUT button to ecintne
output signal to the terminals. Red LED above thEr®UT button is lit and the information field dmetdisplay
shows the following symbol (sl
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Press the OUTPUT button again to disconnect theubuérminals. Red LED goes off and the informafieid
on the display shows the following symbgkrr]

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

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

Setting the frequency

Frequency can only be selected in AC voltage (AGidde, AC current (ACI) mode , power (P-E) mode and
frequency (f) mode. In each mode the frequencyahslightly different meaning and the frequencyhisréfore
set in a different manner.

AC voltage (ACU), AC current (ACI)

Set value of frequency is included in the “minotadaection of the display in ACU, ACI, P-E modes.

Frequency change

« First select the AC voltage or AC current mode bgsping U (1), AC buttons or selecting the P-E
mode using the display. Frequency value ,f = xx¥3 appears in the “minor data” section of the
display. “ f “ symbol is displayed above one of tlisplay buttons.

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

OQUTEJT 1@a.1@. 2888 12:21| [oFF
13.06888 U
Local
Endl
10.00000 U %
M7 o= 3E.BABRE © = |HAB.BEE Hz
2.BA3 _______
thape 5ine
Accuracy
A.A33%
IHPUT
ACAL
| Hz | kHz | | Exit |

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

Frequency (F)

Set value of frequency is the main data on thelayspnd the main parameter of the signal. Main databe set
by direct entry using the numeric keyboard, potenéter or by changing the digit at the currentaupmsition.
The setting procedure is described in the “Settiegvalue of output signal”.
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OQUTEJT 1@a.18. 2888 12:23| [oFF
Local
M
1.000000 kHz
M7 = BE.BABRY I = 16.4868 U
PLUH= SEX Shape  PUM POS
Accuracy
A.AE5E2
IHPUT
ACAL
| x 18 | : 18 | Shape | Setup |

If frequency larger or smaller than the calibragaginge is entered, the calibrator displays amr enessage:
,Value is too large (small)".

Generation of calibrated voltage

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

can be present at the terminals .

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

Control in the voltage mode

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

shows the following data:

main data of set voltage

relative deviation

uncertainty of output voltage

frequency (when AC voltage is generated)

L

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

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

*  Press OUTPUT button.

* Red LED is lit above the OUTPUT terminals to sigtie@ connection of the signal to the output terdsina

the information section of the display shows theisy| (=]

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

When output voltage over 100 V is selected, therimation section of the display shows the symﬁol which
informs that a life-threatening voltage will be geat at the output terminals. If the output terdsirmee currently
connected, they will be disconnected when outplitage over 100 V is selected. OUTPUT button must be
pressed to reconnect the output signal to the ougmminals. After the OUTPUT button is pressed, an
interrupted beep is sound, OUTPUT LED is lit and thformation section of the display shows the syimb
notifying the user about the connection of the @aogs output signal to the output terminals.

Voltage, polarity, frequency, absolute and relatilewiation can be set without the outputs beingatisected.
The output terminals are automatically disconneatdetn changing between AC and DC ranges or when
changing the function mode.

Using AUTOCAL function

To remove the effect of short-term drift and tenapere dependency of small DC voltages, AUTOCAL fiorc
can be used. It can only be activated in the catiitin mode. “Calibration mode” lists the respectivecedure.

Overloading of terminals

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

ATTENTION DANGEROUS VOLTAGE

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

Never touch the measurement circuit when voltagen$0 V is set and
output terminals are connected!

ATTENTION DANGEROUS VOLTAGE

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

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

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

DC currentrange is 0to 30 A
AC current range isgA to 30 A

When 25/50-turn coil (option 140-50) is used, ACrent range is 50A to 1000 A.

Control in the current mode

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

main data of set current

relative deviation

uncertainty of output current

frequency (when AC current is generated)

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

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

* ok ok k F F

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

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

* Red LED is lit above the OUTPUT terminals to sigtie connection of the signal to the output terisina
the information section of the display shows theilsyl =]

e Calibrated current corresponding to set param&eaisven by the output terminals.

* |If COIL x 50 or COIL x 25 function is activated eséelow - Setup functions menu), the optional 58-tu
coil must be connected to output terminals. Thérator can be used to calibrate |25 to 500 A or 5QUA
to 1000 A ammeters. The calibrator generates AC@current within the range up to 20 A with cuttren
colil.

CAUTION

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

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

depends on the set current and the type of ammeterected.

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

Generation of non-harmonic shapes

The multifunction calibrator can generate non-harm@eriodic signals with predefined shape. Tovalthe
setting of a non-harmonic output shape, the cabbraust be switched to AC U or AC | mode. In bo#ises, an
indication of the type of output shape (Shape xyigxdisplayed under the frequency value. Pressatgective
display button to change the shape of the outguiasi

The calibrator can generate the following shapes:

*+ SINE harmonic

« PWMPOS squarewave - positive, with adjustablg dutle

e PWM SYM squarewave - symmetrical, with adjustahléy cycle
« PWM NEG squarewave - negative, with adjustablg dytle

« RAMPA ramp, symmetrical positive

« RAMPB ramp, symmetrical negative

e TRIANGLE triangular, symmetrical

e« LIM SINE harmonic with amplitude limitation (truated sin)

Generation of non-harmonic signals has some liraitat

* non-harmonic voltages can be generated in the 8.tbH000 Hz frequency range

« non-harmonic currents can be generated in the 8.tbH20 Hz frequency range

« generation of these signals is limited to the \gdtaange up to 200 V and current range up to 2 A
* non-harmonic signals cannot be generated in thef&er-energy) mode.

Control in the non-harmonic mode
* Select AC voltage or AC current mode. The mainiseatf 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

* ok ok F

* Keep pressing SHAPE display button to select tisirele shape of the output signal:

The output terminals are automatically disconneatd@n changing the shape of the output signal cerwh
changing the relative deviatiato, if a non-zero relative deviation is set.

Displayed information

When non-harmonic output shape is selected, thdagishows additional information:
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* Dbesides the main amplitude data, ,pk" index is kdigpd, notifying that the displayed main valuehs peak
value. Symbol which displays the shape of the dwtmnal is displayed too.

* below the main data, an information about the slgpe ,Shape xxxxx"“ is displayed.
* below the main data, calculated effective valuthefoutput signal is displayed.

« for squarewave signals, set value of duty cycle NPWkx %" is displayed.

OUTFUT 18.18.2F@A 12:29]| [OFF
Local

030.0000 U ™= ™

&= B3.8088%7 f = (BAE.BA Hz

PlIM= 53% Shape FPLM POS
Ue= @15.@@es v |ACccLracy
a. 38y
IHFPLT
U DC
| =18 | :18 | Shape | f Setup |

Simulation of resistance and capacitance

The multifunction calibrator can simulate an exseatue of resistance or capacitance. The outputthef
simulator are connected to Hi — Lo terminals an&tXILIARY connector (pins 20, 21, 22, 23). 4W rsfsince
is accessible only via cable adapter Opt. 70.

Only two-wire connection is available on the fropénel terminals Hi-Lo. Both two-wire and four-wire
connection is possible only through AUXILIARY corater. The terminals SIMHI - SIMLI are current temals
and SIMHU - SIMLU are voltage sensing terminals.bl@aadapter Option 70 must be used for four-wire
connection. Type of cable adapter currently coretedb the AUXILIARY connector, is displayed on the
display. If Option 70 is connected, label CA 14Dig displayed in the right side.

Cable adapter Option 70 can be used for four-winenecting of simulated resistance only. In compaite
direct two-wire connection through output terminidis- Lo, accuracy of resistance is better withi@p{70, see
Technical data. When Cable adapter Option 70 isected to the AUXILIARY connector, only resistannede
and resistance temperature simulation mode cahdsea.

The resolution of resistance and capacitance dependhe set value and corresponds to 0.01 % ofede¢.
Minimum set value is 0.0Q

Resistance simulation range i€20o 1000 M.
Capacitance simulation range is 0.7 nF to B0

Control in the resistance and capacitance mode
¢ press R-C button on the calibrator. The displayshihe set resistance.
* If you want to simulate a capacitance, press Rhwagain. The display shows the set capacitance.

* The display shows the following data:

*  main data of set resistance (capacitance)
*  relative deviation of resistance (capacitance)
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* uncertainty of set resistance (capacitance)
*  total value of resistance (capacitance) if nenezdeviation is set

* Set desired value of resistance (capacitance) lative deviation. The value can be set using nutneri
keyboard, potentiometer or cursor buttons. Simdlatsistance (capacitance) is not yet connectetieto
output terminals. The information section of thepithy shows the symbol whigk ] informs  about
the disconnection of output terminals.

* Connect the object to be calibrated to the outpuminals labeled Hi - Lo.
* Press OUTPUT button.

* Red LED is lit above the OUTPUT terminals to indécthe connection of simulated resistance (capamzia
to the output terminals. The information sectionhaf display shows the symbol mm

Simulated resistance (capacitance) is connectedtfut terminals.

OUTRPUT 8. B.28A8 12:26| [OFF

Local
1.0000 wF
A¥ = BB, HABRRY
Accuracy
1.8%

IHFUT
ACAL

[ w1m | = 1@ | Setup |

Setting relative deviation

« Keep pressing the center cursor button until [~ ] symbols appear under the relativeatien
value (\% = XX.XxxX %).

*  The value can be set using numeric keyboard, gotaater or cursor buttons. Confirm the value byspirg
“%" display button or by pressing ENTER.

Limitations resulting from electronic simulation

Electronic simulation of resistance and capacitaalb®wvs setting of a wide range of values with aacy
sufficient for calibration of common multimeterdeBtronic simulation has the following limitations:

e measurement current supplied by the multimeteretedibrated must not exceed the value specifiethéy
calibrator’'s documentation. If the current is exdmah the accuracy of simulated value is not guasght

« maximum peak voltage at Hi - Lo terminals suppl@®dthe multimeter to be calibrated must not exceed
specified limits. If the test voltage is exceedealibrator disconnects output terminals. Overloa$sage is
displayed on the display.

Frequency dependence of resistance and capacitance

Electronic simulator of resistance can be used Withand AC test signal. Electronic simulator of aeifance
can be used in AC range from 20 Hz to 1000 Hz.
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Generation of electric power and energy

The multifunction calibrator can generate exactigaf electric power and energy. P-E function pesioutput
voltage at Hi - Lo terminals and output currentht -l terminals. Lo and -1 terminals are elecafly connected.

Power setting range: 0.0 VA to 2400 VA

Voltage setting range: 0.2V to 240V

Current setting range: 0.01 A to 20 A (limited ¢inm range 10 to 20 A)
Power factor setting range: -1 to +1 (phase —9P®°)

Frequency setting range: DC, 40 Hz to 400 Hz

Control in power generation mode

* Press “P-E” button on the calibrator and then sed€ or DC mode by pressing “DC-AC” button. The
display shows set power value.

* The display shows the following data::

main value of set power in selected unit of meament VA, W, VAr

power factor value PF in negative polarity LA positive polarity LE or the phase shift between the
voltage and current in °.

frequency, if AC power is selected

voltage at Hi - Lo terminals

current through +I1 - -1 terminals

uncertainty of set power

remaining time of output current ON state wioenrent is set in range 10 to 20 A

* Set desired value of power using numeric keybgawtentiometer or cursor buttons. Output power tsyeb

connected to the output terminals. The informasewtion of the display shows the symbed]
which informs about the disconnection of outpulri@als..

*  x

* % %k *

* Connect the instrument to be calibrated to Hi -abhd +I - -| terminals or short the +I - -I termigal
*  Press OUTPUT button.

* Red LED is lit above the OUTPUT terminals to indé&the connection of simulated electrical poweth®
output terminals; the information section of thepdizy shows the symbol  mm

OUTRJT 1@a.1@. 2888 12:34]| [OFF
Local
GEndllI

1.150000 kW *

FF = +1.8088 o= 0. HHA Hz

Il = 23E.8688 U [ = B5.080EBE A
Accuracy
A..7%

IHPUT
IIITH

[ =18 | 18 | Mode | f Setup |

Desired power is connected to output terminals.
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Display modes
The calibrator can display AC power in one of thnesys:
* apparent power in VA

* active power in W
* reactive power in VAr

Keep pressing MODE display button to change thetfan mode. Along with mode change, the power digpl
(depending on set power factor) and unit of measant change as well. If DC power is generated; @&hways
displayed in Watts.

The calibrator can display the phase relation ¢pwivoltage and current as power factor (-1 toarlas phase
shift in degrees (0 to 360 °). SETUP setup merusésl to change the method of displaying the pledagan.

Power setting modes
The calibrator allows several ways of setting takig of generated power.
1. Setting the main power value

e The main value can be changed using numeric kegbahanging the digit at the cursor position
after selecting the cursor position with <, > buo#, by range change using ,x10% ,:10" display
buttons, or using the potentiometer.

e Output power is changed by changing the value tdudicurrent.

OUTRJT 1@.18.2a@8 12:37| [OFF
- Local
GrdllI
0.830000 kW
Phase = A.@* - = 5H.AAA Hz
Il = 23E.8888 U [ = B4.04348 A
Accuracy
H,.8%
THPUT
INITH
| f Exit |
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2. Setting the voltage

e The main power value can be changed by changingaitege.

* Select P-E mode and then keep pressing the camtsorcbutton until [

QUTPUT 18.1A8. 28608 12:38]| [OFF
Local
Ghdll
1.150000 kW "
Phase = @.8° § = 5H.B868 Hz
J = 236,.88688 1 I = @5.006868 A
[ 29 ] Accuracy
B.17%
INPUT
U oC
[ w0 T wy ] T Exit |

appear under the voltage (U = xxXx.xxxx V).

] symbols

e The value can be set using numeric keyboard anfired by pressinglvV, mV, V display button.
The value can be set using cursor buttons or potaater as well.

« Main power value is recalculated using new setag@ltand existing setting of current and power

factor.

3. Setting the current

*  The main power value can be changed by changinguitrent..

e Select P-E mode and then keep pressing the camtsorcbutton until [

appear under the current (I = Xx.xxxx A).

] symbols

e The value can be set using numeric keyboard anfirc@d by pressingtA, mA, A display button.
The value can be set using cursor buttons or potaater as well..

« Main power value is recalculated using new setenirand existing setting of voltage and power

factor.
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QUTPUT 18.168. 28608 12:39]| [OFF
Local
Ghdll
1.150000 kb v
Phase = H@.8* f = 5H.E88 Hz
U = 236.868688 U [ = @5,08688 A
L1981 Accuracy
B.17%
INPUT
U oC
[ wn T mwA_ ] A Exit |
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4, Setting the power factor (AC power only)

« If W or Var is indicated, the main power value dam changed by changing the power factor.
Change of power factor does not change the oufpdrant power.

e Select P-E mode and then keep pressing the camsorcoutton until [ ] symbols

appear under the power factor symbols (PF = x.XLLE) or Phase = xxx.x).

e The value can be set using numeric keyboard anfirc@d by pressing LA/LE (°) button or by
pressing ENTER.

e Main power value is recalculated using new set pdiaetor and existing setting of current and
voltage. The calculation is only made if activer@active power is displayed.

QUTPUT 18.1A8. 2868 12:39]| [OFF
Local
GrdlI
1.150000 kW "
?FB=5+1.BBB f = 5B.888 Hz
0 ="23@.8888 U [ = B5.000088 A
Accuracy
B.17s
THNPUT
U IC
[ A T LE ] I Exit |

In the power generation mode, relative déecannot be set.

If the power factor is set to define the phasetimiaof voltage and current, confirmation of entere
value by pressing LA button means positive phageimeans negative phase.

Setting the energy

Keep pressing the P-E button to switch to the gngeneration mode. Auxiliary data display area
shows the time in seconds and the energy deliveremlitput terminals after pressing the OUTPUT
button given the existing setting of voltage, cotrdrequency and power factor. Time setting raisge
1.1 sto 1999 s.

QUTPUT 18.1A8. 20608 12:4A@]| [OFF
Local
GrdlI
1.150000 kW "
PF = +1.388 f = 5B.888 Hz
U= 230.8088 U [ = B5.0Q088 A
t = BA.A s E = BE3.@EEAKYs |HCCUracy
B.17s
THNPUT
U IC
[ w18 [ 18 | HMode | f Setup |
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The energy value can be set in two ways:
Direct setting of energy

* Select the energy mode and then keep pressingetfiter cursor button until [ _ _ _ _ _ _ ] swyisb
appear under the time value (E = xxx.xxxx) suppletee with indication of the set mode.

e The value can be set using numeric keyboard, cumgtions or potentiometer and confirmed by pressing
Ws/kWs/MWs, VAs/kVAS/MVAs or VArs/kVArs/MVArs dismy buttons depending on the set mode. The
value can also be confirmed by pressing ENTER.

« Time value is recalculated using new set energy.
Setting the time

* Select the energy mode and then keep pressingetfiter cursor button until [
appear under the time value (t = Xxx.x s).

OUTPUT 18.18. 2868 12:41| [OFF
Local
GndlI
1. 150000 kW v
PF = +1.HEA f = SH.ABH H=z
I = 238.68688 1 I = B5.HHABH A
1 = GH.A = E = BE9.HHABKLS Accuracy
[ 128 __________ 1 A.17%
INPUT
]
S Exit |

e The value can be set using numeric keyboard, cimstbons or potentiometer and confirmed by pres$ig
display button depending on the set mode. The \@dunealso be confirmed by pressing ENTER.

« Energy value is recalculated using new set time.

Grounding of the calibrator and the instrument to be calibrated in the P-E mode

When calibrating the power and energy meters véffagate voltage and current circuits, it is adesalp
to selectGND U ON andGND | ON (both grounding methods on) on the M-142 calibrattis
setting will ground both the current and voltagépot of the calibrator.

If the instrument to be calibratdws electrically connected and not grounded cuaedtvoltage inputs
GND U ON andGND | OFF should be selected on the M-142 calibrator

If Lo and -l terminals on the calibrator are cortedcAND the same terminals are connected at th¢
instrument to be calibrated, resulting voltage dabfhe current cables can damage the relay which
interconnects Lo and -I terminals with GND termimathe calibrator.

“Operating examples” chapter provides more inforamtoncerning correct connection of powermeters an
energy meters to the calibrator.
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Uncertainty calculation of set power

Uncertainty of set power displayed on the Accurliog of the display is calculated according to thikbowing
formula:

for active power dP ¥ (dU? +dP + dPE+ 0.03) [%]
for reactive power dP =/ (dU +dP + dPF*+ 0.03) [%]
for apparent power dP# (dU +dF +0.03) [%]
where dP is the uncertainty of set power [%0]

dU is the uncertainty of set voltage [%0]

dl is the uncertainty of set current [%0]

dPF is the uncertainty of set PF (@bs [%0]

dPF* is the uncertainty of set $in [%0]

Generation of frequency

The multifunction calibrator can generate seveifiéient voltage shapes with exact frequency, atmgé and
duty cycle. The output signal is present at BNCx@aconnector FREQ located at the front panel. Sigeal is
not present at any other output terminal.

There are two frequency generation modes. Therfisle (PWM) allows the generation of squarewaveuut
signal with calibrated amplitude, frequency andyduycle. Frequency range is up to 10 kHz. The sgaoade
(HF) also provides squarewave output signal witly géeep rising edge, typically less than 3 ns.

PWM mode

Frequency range: 0.1 Hz to 100 kHz

Voltage range: 1 mVto 10 Vpp

Signal shapes: squarewave, negative PWM NEG - simcadePWM SYM — positive
PWM POS

HF mode

Frequency range: 0.1 Hz to 20 MHz

Voltage range: 5 M 0, -10, -20, -30 dB

Signal shapes: symmetrical squarewave

PWM mode can be used to calibrate the input seitgitf oscilloscopes at frequencies up to 10 kHE. mode
can be used to calibrate the time base of osciloss.

To switch between the modes, keep pressing “F’ctirrode button. The display includes the symbots fo
currently selected mode (PWM or HF).

Control in the frequency mode

* Press F direct mode button. The calibrator swittheBWM mode. If HF mode is desired, press F button
once more. The main data on the display is theufraqy.

* The display shows the following data:

*  set frequency
*  relative deviation of frequency
*  signal amplitude (PWM mode ) or attenuation (HBde)
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*  duty cycle (PWM mode only)
*  signal shape: PWM NEG / POS / SYM (PWM mode dnly

* Set the frequency using numeric keyboard, curstiobsi or potentiometer. Output signal is not yet
connected to the output terminals. The informasiection of the display shows the symbol whigh
informs about the disconnection of output terminals

* Connect the object to be calibrated to FREQ terimina

* Press OUTPUT button.

* Red LED is lit above the OUTPUT terminals to indé&cthe connection of signal to the output connector

OUTPUT 18, 18,2688 12:41| ]

1.000000 kHz ™

& = BB, BBBEE = 16,888 U

PlIM= 583 Shape PWM POS
Accuracy
A.aasay

THPUT
TINITS

[ w18 [ : 18 [ Shape | Setup |

* Output signal with set frequency is present aiilput connector.

Note

“FREQ” connector must not be overloaded. In 100 to\LOV voltage range, maximum load is 5 mA. Inothe
voltage ranges, maximum load is 0.1mA. If the duipaverloaded, the set value is not guaranteed.

The output is short-circuit proof.

The outer casing of the connector is electricatipicected to the chassis of the calibrator.

Setting relative deviation

» Keep pressing the center cursor button until [_ __ _ _ _ ] symbols appear under the relativaadiewn
valueA% = XX.XXXX %.

e The value can be set using numeric keyboard, potaater or cursor buttons. Confirm the value byspieg
“%" display button or by pressing ENTER.

Setting the amplitude
Signal amplitude in Volts can only be set in PWMdao

*  Select the frequency mode and keep pressing thierceursor button until [
under the amplitude value (U = x.xxx V).

] symbajspear
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«  Set the value using numeric keyboard and confirmregsing “V” display button or by pressing ENTER.

OUTPUT 18,18, 2688 12:42| [m]
Local
n
1.000000 kHz
A¥ = BA.AREEY U= 18,888 U
[ 5.88%_ " ___
PlM= 5@} Shape PHA"FOS
Accuracy
8. 88say
THNPUT
U IC
| T Exit |

Setting the attenuation
Signal attenuation in dB can only be set in HF m@dtenuation can be set in steps of (0, -10, -20) dB.

e Select the frequency mode and keep pressing theragursor button until | ] symbajspear

under the attenuation value (a = x.xxx dB).

e Set the value using numeric keyboard and confirmpit@gsing dB display button or by pressing ENTER. |
other than permitted value is set, the closest panvalue is used.
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Setting the duty cycle
Duty cycle can only be set in PWM mode.

e Select the frequency mode and keep pressing theragursor button until |
under the duty cycle value (PWM = xx %).

] symbajspear

e Set the value using numeric keyboard, cursor batmmpotentiometer and confirm by pressing % displa
button or by pressing ENTER.

Setting the signal shape
Signal shape can only be set in PWM mode.

« Keep pressing SHAPE display button to select déssignal shape NEG — negative, SYM — symmetrical,
POS - positive.

e Output signal of desired shape is connected totiygut connector.

Simulation of temperature sensors

The multifunction calibrator can simulate resiseremperature sensors and thermocouples. Whertaresis
temperature sensors are simulated, a simulatedtarse corresponding to set temperature, senser ayd
temperature scale is connected to Hi - Lo termindlben thermocouples are simulated, a simulatethgel
corresponding to set temperature, sensor typeangdrature of cold end of thermocouple is connetiddi -

Lo terminals.

Simulated values of resistance temperature semseralso available at the AUXILIARY connector. Fauire
connection of resistance temperature sensors isdaa by current terminals PTLI, PTHI and voltagentinals
PTLU, PTHU. Option 70 cable adapter has to be adpli

Temperature setting range: -250 to +182@lepending on simulated sensor type
Sensor types: resistance temperature sensoB&5, Pt 1.392, Ni
thermocouple K, N, R, S, B, J, T, E
Temperature scale: ITS 90, PTS 68 for resistagmmpérature sensors and thermocouples

Switching between resistance temperature sensois taermocouples

* Press T button on the calibrator. The main valu¢herdisplay is set temperature. The calibratoukites a
resistance temperature sensor.

* Press T button on the calibrator once again. Thierator simulates a thermocouple.

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

* The display shows the following data:
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*  main data of temperature i€ or K

*  sensor type thermocouples: K,N,R, S, B,k
resistance temperature sensors: Pt 1.385302 INi

*  resistance at 8C labeled RO (resistance temperature sensors only)

*  cold junction temperature of thermocouple sessabeled RJ

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

the information section shows:

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

Set the main value of temperature using numeribéasd, cursor buttons or potentiometer. Output ireaa
are disconnected, the information section of tispldly shows the symbqbrr] which shows that output
terminals are disconnected.

Connect the object to be calibrated to Hi - Lo tieats.
Press OUTPUT button.

Red LED is lit above the OUTPUT terminal to indieahat the output signal is connected to output
terminals. The display shows the symbol of conrkotgput terminals.

OUTFUT 8. E5.70888 12:44| [OFF
Local

0100.0 °C e

&T = BREA,B°C RJ = BB23.8°C

TC tupe T
Il = +3.3672 ml Accuracy
A.4°0
ITNFUT
I IC
[TC tupe | Setup |

Note

Load of output terminals is limited similarly torcesponding voltage or current ranges.

Output signals provided at Hi - Lo terminals and>dUIARY connector are short-circuit proof.

Switching between temperature sensor types

Keep pressing “TC type” or “RTD type” display buttto select desired sensor type.

If resistance temperature sensors are selectedl, mass of the button selects Pt1.385, Pt1.392 ior N
resistance thermometer. The display shows curettihg as Pt385 / Pt392 / Ni.

If thermocouples are selected, each press of therbselects K, N, R, S, B, J, T, E types. Theldigghows
current setting as TC TYPE x, where x is the typthe thermocouple
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Entry of RO coefficient for resistance temperatusensors

For resistance temperature sensors, resistancéGiabeled RO can be set. The range i<2t 2kQ for all
types of resistance temperature sensors.

e Select the resistance temperature sensor modeegpdpkessing the center cursor button until [
] symbols appear under the RO coefficvalue (RO = xxxX2).

»  Set the value using numeric keyboard and confirrpregsing Q" or “kQ ” display button or
by pressing ENTER.

QUTRUT 8. B.2?68A 12:45| [OFF
Local

[]1[][]-[] 0[: 1TS54

&T = BAEAE.A°C Fe = 188 i

Pt385
Accuracy
B.11°*C
INFUT
I Ic
[ETD tupe] Setup |

Note

After the calibrator is switched on or before thrstfchange of the coefficient, RO is set to XD0This setting
corresponds to Pt 100 resistance thermal sensor.

Entry of cold junction temperature

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

e Select the thermocouple mode and keep pressincgtiter cursor buttonuntil [~~~ |
symbols appear under the (RJ = xxx¥3) value, if°C unit of measurement is used, or under
(RJ = xxxx.x K) value, if K unit of measurementised.

e Set the value using numeric keyboard.

«  Confirm the value by pressifi§ or K display button or by pressing ENTER.
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JUTFUT 8. F.2860 12:45| [OFF
Local
0 ITS9A
0100.0 °C
&T = HEBB.B°C Ed = HAZ3.8°C
[ 28,5 ________
TC tupe T
Accuracy
A.400
INFUT
1) IC
[ ec ] Exit |

Automatic compensation of cold junction temperature

Automatic cold junction TC sensors compensation maperformed, when cable adapter Option 140-Qkés!

for simulating. Ambient temperature measured bycable adapter mounted Pt1000 sensor is taken as
temperature of cold junction. This automatic congagion is performed always, when measuring of antbie
temperature is activated on display (push buttoRUN ON, green led lights). When temperature meagus

not activated or cable adapter Option 140-01 iscoonected, manual compensation only is availdtde value

of RJ on the display to the appropriate ambienpenature to compensate manually influence of aadtjon.

Use of AUTOCAL function

To remove the effects of short-term drift and thalrdependency of the simulation, AUTOCAL functicancbe
used. It can only be activated in the calibratiaxdm Procedure is following:

« Use a display button to enter the calibration mefnter the calibration code and confirm by pressing
ENTER.

* Use the cursor buttons or potentiometer to seteetJTOCAL function from the calibration menu. Afte
the function is activated, only one option - OFFSETAL - is provided. Press SELECT display button to
confirm the option.

* Proceed according to the instructions providedhendisplay. Automatic calibration takes ca 8-10utes
and prompts the user to short Hi-Lo circuits arehtto disconnect them.

e After the calibration, the calibrator remains i ttalibration mode. Press EXIT display button toime to
normal display.

Do not connect anything to any terminals during dlaéomatic calibration, with the exception of thempt to
short the Hi-Lo terminals. The procedure is desatim “Calibration mode” chapter.

38 User Manual v47




MEATEST, s.r.o. M-142 Multifunction Calibrator

Multimeter

The calibrator includes a built-in multimeter whiclan measure many electrical and non-electricalegl
Besides DC voltage and current, it can measureifmecy, temperature and when external strain gaeIggoss is
connected, even other non-electrical values caméasured. The multimeter can only be connectedugifro
AUXILIARY connector. ,Description of controls” chagr lists the pins of the connector.

Option 40 cable adapter has to be applied to cdariheanultimeter.

The manufacturer does not recommend connection aflimeter inputs to
calibrator outputs.

Such connection can result in presence of high \age at multimeter inputs,
which can damage the multimeter.

Basic menu

e Multimeter setting menu can be opened by pres$iadMETER direct control button. After the button is
pressed, SETUP METER menu opens, which allowsttagéhe multimeter. Press EXIT display button to
return to previous menu.

e Presd]or Ocursor button to browse the menu options. Actiptom is always inverted.

e The parameters of the active option can be chaiigled respective function is allowed to be chandésk
UP, DOWN, CLR, NEXT and display buttons to chartge parameters of the active option.

e Multimeter parameters can also be set using thentiotneter. The potentiometer can be used either to
browse the menu options or to change the valubeottive option. Press the knob to switch betwkese
modes.

« Keep pressing EXIT display button to return to nakadtisplay when you are finished setting up the
parameters.
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SETUP METER

8. B.2HEA 12:47

Function ......... IS
Fange .....vvvunnn 18 U
] ]

ag ...... H.HBAREBEE+ARE
al ...... 1.BBBBRABE+BAA
32 caa... H.HEAAEEE+AAE

When the multimeter is being set-up, measuremeamiatebe initiated. Measurement can only be initiafer

the menu is left using the INPUT button.

Function selection

e Press METER direct control button and select FUNQN loption from the menu using cursor buttons.

e Press UP, DOWN display buttons or use the potemtiento select one of the following functions:

*

*

*

* %k F %

basic DC voltage range VDC 10 V

DC current mA DC 20 mA

small DC voltage range mV DCupto 2V
four-wire resistance measuring range up t@2 k

frequency up to 15 kHz

temperature measurement using thermocouples T TC
temperature measurement using resistance tempessnsors T RTD

e By selection of the measurement function, somededlaptions are automatically changed as well
(measuring range, unit of measurement).

e Press EXIT display button the close the functidect®n menu and to return to the basic display.

Setting the measurement range

e Press METER direct control button and select RANgpEon from the menu using cursor buttons.

e Press UP, DOWN display buttons or use the potemtierto select the measurement range for selected
function. Ranges of individual functions can beraded:

*
*

*

40

small DC voltages mV DC ranges:

20, 200, 2000 m
temperature measurement using thermocouples Typ€st K, N, R, S,B,J, T, E

temperature measurement using RTD sensors, types: Pt 1.385, Pt 1.392
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«  After setting the range, ugéor [ cursor buttons to switch to the previous or neghmoption. The same
can be achieved using the potentiometer after ipgesise knob. Press EXIT display button the cldse t
range selection menu and to return to the baspialis

Units of measurement

Unit of measurement can be set for each measurdmegiion. The unit of measurement is displayechglwith
the measured value on the display. The descripfitihe unit of measurement can consist of up thatacters.

e Press METER direct control button and select UN#tian from the menu using cursor buttons.

e Press the knob of the potentiometer to displand(] symbols above the active character.

e Press UP, DOWN display buttons or use the potemtiento select desired character at the activeiposi
e Press NEXT display button to move onto next charact

« Press the knob of the potentiometer to completseiting.

- After the unit of measurement is selected, Use (] cursor buttons to move onto the next menu opfite.
same can be achieved using the potentiometermftesing the knob. Press EXIT display button theec
the range selection menu and to return to the lbsiday.

8. B.2HB8A 12:43
SETUP METER

Function ........ T ETO
Tupe RTD wuuvuunnn P+392
R

al ...... . AAEEEEE+E88
al o.... 1.A@HAAAE+BAR
a2 ... . AHBEBBEE+BA8
-] R 188 &

| up [ Down | Hext [ cClr | Exit |

To reset the unit of measurement to original sgtfimess CLR display button. Original settingslested below:

*  basic DC voltage range VDC \%
*  DC current mA DC 20 mA mA
*  small DC voltages mV DC up to 100 mV mV
*  four-wire resistance measurement Q
*  frequency up to 15 kHz Hz
*  temperature measurement using

thermocouples °C
*  temperature measurement using resistive

temperature sensors °C
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Use of calculation formula

Each function of the multimeter can display recktad measured value. The value shown on the g¢ispla
always calculated according to the formula:

Y = A0 + A1*X + A2 * X?

where X is the value measured by the multimeter
Y is the value shown on the display

Default setting of the coefficients is A0 = 0, A1Ll=A2 = 0. This means that directly measured vautisplayed
on the display. If any other recalculation is regdj enter the desired parameters. Parameter ADbausf the
same dimension as is in row UNIT.

« Press METER direct control button and select AO, (A2) option from the menu using cursor buttons.
« Enter new value using numeric keyboard.
e Confirm the value by pressing ENTER.

«  After setting the coefficients, uséor [ cursor buttons to switch to the previous or neghmoption. The
same can be achieved using the potentiometerpaftesing the knob. Press EXIT display button theec
the range selection menu and to return to the lbstay.

If you want to reset a coefficient to original s&ft press CLR display button.

Each measurement function of the multimeter hasvits independent set of coefficients.

Setting function parameters

Some measurement functions have additional parasnét¢hen measuring the temperature using RTD sgnhsor
RO (resistance at 8C) can be set, when measuring the temperature dgingensors, the temperature of cold
junction can be set

Original settings are listed below:
TRTD RO =10M
TTC RJ =23 °C

The parameters can be changed as follows:

* Press METER direct control button and select atfancthen use cursor buttons to select the linighvh
includes the function parameter.

« Enter new value using numeric keyboard.
e Confirm the value by pressing ENTER.

« After setting the coefficients, ugéor [1 cursor buttons to switch to the previous or neghmoption. The
same can be achieved using the potentiometer@issing the knob. Press EXIT display button theec
the range selection menu and to return to the lbstay.
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Start of measurement

To start a measurement:
* Press INPUT direct control button in the basicestHtthe calibrator.

e INPUT field on the display shows the measured valilie measurement is indicated by a green LED above
the INPUT button.

e Press INPUT button again to stop the measureméetLED goes off and the input connectors are
disconnected.

OUTPUT 18,18, 2868 12:48| [OFF
Local
05.00000 U = ™
A¥ o= BH,BEEEY
Accuracuy
H.HASAEY
INFUT
mA I
10.0003 mA
[ w18 [ : 18 | | +/- Setup |

The multimeter does not display uncertainty of meag. If the input range is exceeded, OVERFLOW sage
is displayed.

Zero function

The multimeter has a zeroing function. It can bévated after the measurement was activated bysimgs
INPUT direct control button. Zeroing is performey fressing METER direct control button. After thetton is
pressed, most recent value is stored and subtrérctedall ongoing measured values. A “Zero” messageears
on the right side of the display, indicating tHaistfunction is active. Press METER a second timdedactivate
the Zeroing function.

Multimeter's menu can be entered only after thesussment is terminated by pressing INPUT button.
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OUTPUT 18,18, 2868 12:48| [OFF
Local
05.00000 U =
A% o= BE.BEEEY
Accuracuy
H.HASAEY
INFUT
mA I
- 0.0002 nA
[ %18 [ =18 ]| [ +/- Setup |

Zeroing function can be used e.g. to compensatedi&ge drops at the cables, to suppress any mmaalue
of the signal etc.

Overloading can damage the multimeter.

Notes:

The multimeter can be used as a DC milivoltmetén @D mV, 200 mV, 2 V, 10 V ranges. The
appropriate input terminals are PTHU and PTLU.

Maximum allowed voltage on the input terminals agaground terminal is 20 V.

Frequency measurement is possible up to 15 kHut signal must be within 0.2 to 5 V range. Square
wave or pulse shape of the input signal is expected
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Simultaneous functions

The multifunction calibrator allows simultaneousggation of calibrated signal along with measurdmén
another signal using the built-in multimeter. Te b®th parts of the calibrator simultaneously, ealapters
supplied by the manufacturer are necessary.

When using the calibrator, the following states@ussible; each state has its limitation, listethmtable.

jon

jon

Cable adapter applied Limitation of output signals | Limitation of multimeter’s | Method of connection
function

1 | No cable adapter is used. Calibrator output $$ga@ not | The multimeter cannot be

limited in any way and can be fullyused.
used.

If the multimeter is activated,
Calibrator output signals are FAIL error message appears
available at the terminals located
at the front panel.

2 | The calibrator is used with | Calibrator output signals are not | The multimeter can only be | 140-01 cable adapter

140-01 cable adapter. limited in any way and can be fuljyused to measure the external connected onto calibrator’g
used. temperature using a Pt100 | terminals.
sensor built into the adapter.
Calibrator output signals are
available only at the terminals
located at the cable adapter.

3 | The calibrator is used with | Calibrator output signals are not | The multimeter can be used |rOption 40 Cable, connects
Option 40 Canon — 2 banang limited in any way and can be fullythe following ranges: onto calibrator’s
cable end. used. - DC voltage up to 12 V AUXILIARY connector.

- DC voltage up to 25 mA
Calibrator output signals are - frequency up to 15 kHz.
available on the terminals locate
at the front panel.

4 | The calibrator is used with | Calibrator output signals are not | The multimeter can only be | Option 60 cable end ,
Option 60 Canon — 4 banang limited in any way and can be fullyjused in the following ranges:| connected onto calibrator’g
cable end.. used. - temperature using TC AUXILIARY connector

sensors
Calibrator output signals are only - temperature using RTD
available at the terminals located sensors
at the front panel. - resistance up to 2 kOhm

5 | The calibrator is used with | Following output signals can be getlultimeter cannot be used. | Cable adapter Option 70,
Option 70 Canon—4 only: installed on AUXILIARY
terminals. - resistance in four-wire If the multimeter is activated,| connector.

connection FAIL error message appears
— resistance temperature sensor

simulation in four-wire connectio

Output signals are available on

adapter Option 70 only.

6 | The calibrator is used with | Calibrator output signals are not | The multimeter can be used |rOption 80 Cable, connectd
Option 80 Canon — 2 limited in any way and can be fuljythe following ranges: onto calibrator's
terminals used. - mVDC voltage up to 2 V AUXILIARY connector.

- TC temperature
Calibrator output signals are measurement using external
available on the terminals located TC sensor
at the front panel.

7 | The calibrator is used with | Calibrator output signals are not | The multimeter can be used |rOption 90 Cable, connectdg
Option 90 Pt100 external limited in any way and can be fuljythe following ranges: onto calibrator's
temperature sensor. used. - RTD temperature AUXILIARY connector.

measurement only
Calibrator output signals are
available on the terminals locate
at the front panel.

jon

Tab.5 Cable adapters description
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Setup menu

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

18,18, 2AAA 12:52

SETUFP MEMNU
Coil #9598 ....eeennn 0OFF

| Ghnd UL LFF ]
=1 1T H
Temp. scale ..... 17390
Temp. unit ......... 0
Phase unit ........ Ccos
Qutput 148-41 ..... AL

[ on [ off | | [ Exit |

Usel or Ocursor button or the knob of the potentiometdrrtmvse the menu options. Active option is always
inverted and when changed, the descriptions ofalidputtons change as well. Display buttons show tie
respective parameter can be set. Each paramet&eazrmanged after the knob of the potentiometprdssed.
Press EXIT display button twice to save the parameathen the setting is completed. New settingsedagned
when the calibrator is switched off. Setup menemsfthe following options:

1. Current Coil .... xx x25/x50/0FF

This parameter can be set on when 50-turn cur@hiscgoing to be used for clamp ammeter calilomatiThe
coil multiplies the output current either 25 timas 50 times depending on set paarmeter. OFF ibyséhe
manufacturer.

2. GNDU .... xx ON/OFF

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

3. GNDI.... xx ON/OFF

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

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

If neither the calibrator’'s output, nor the meteitguts are grounded, signal/noise ratio can ariethe
calibrator’s output.

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

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

5. Temp.unit.... xx  °C/K

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

6. Phase.unit.... xx  °/cos

This parameter allows the unit of phase shift betwéhe voltage and current output to be selectethén
power/energy generation mode. Pressing the didplétpns allows to switch between ° and COS (degaeels
power factor).

7. Meter average .... XX UP/DOWN

Displays the number of measurements taken befageatlerage value of build-in multimeter is displayed
(integration constant). UP, DOWN display buttons te& used to select a value in the range of 1 torhe
higher the value, the longer the calibrator needs¢asure a value, but displayed value is mordestHtR0 is
set, one measurement takes approximately 2.5 s.

8. Interface .... xx GPIB/RS232

Displays the type of interface used to control¢hkbrator from a PC. By pressing GPIB or RS232dn4, the
respective type can be selected. The calibratobearemotely controlled only using the selectedrface.

9. GPIB address .... xx UP/DOWN

Displays the calibrator's address at the GPIB kiR, DOWN display buttons can be used to selectvaitiy
GBIP address in the range of 00 to 30. The addy2ss set by the manufacturer.

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

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

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

Indicates the communication handshake. Displayobsattcan be used to select OFF or Xon/Xoff. Perfect
communication with the PC requires equal valuesistite PC and the calibrator.
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12. Keyb.beep .... xx ON/OFF

This parameter allows the acoustic indication @fsged buttons to be switched off or on. ON and @iEplay
buttons can be used to switch the indication offrerON is set by the manufacturer.

This parameter does not control the acoustic itidicaf output voltages over 100 V and identificatiof errors.

13. Keyb.volume .... xx  UP/DOWN

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

14. Brightness .... xx UP/DOWN

This parameter sets the contrast of the displayatPDOWN display buttons allow to set the valuéghm range
of 00 to 15.

15. Rotary change .... xx ON/OFF

This parameter controls the range of functionshefggotentiometer. If ON is set, the potentiometer move the
cursor both to the left and right-(and — symbols) and up and downl @nd [0 symbols). If OFF is set, the
potentiometer can move the cursor up and down @hnd(] symbols).

16. Switch polarity .... xx ON/OFF

This parameter controls the function of the builtélay. If ON is set, the relay is closes beftietest. If OFF is
set, the relay is opens before the test.

17. Switch activity .... xx PASS/FAIL

This parameter controls the function of the builtélay. If PASS is set, the relay is active (clemnigs status) if
the test results in PASS status. If FAIL is seg thlay is active (changes its status) if the ftesults in FAIL
status.

18. Cal.code .... 00000

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

The purpose of the calibration code is to prevemuthorized users from changing the calibrationthef
instrument.
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18.18. 2868 12:56

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

| | | | [ Exit |

Note

It is advisable to write down actual calibrationdm if changed. If you forget the calibration cogley have to
send the calibrator to the manufacturer.

19. Cal.date .... xx.yyyy

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

20. Serial NO .... XXXXXX

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

21. Time .... xxiyy

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

22. Date .... xx.yy.zzzz

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

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

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

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

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

calibrator.

The calibration mode includes AUTOCAL autocaliboatifunction. This function can automatically cotrédee
short-term instability of zero point for voltagenges up to 20 V. This function is not a part of tdwnplete
calibration procedure, but it can be used to redhedime and temperature dependent drift of zeiatpvhen
calibrating using small DC voltages and when sitindgthe thermocouples.

Calibration principles

The calibrator can be calibrated:

* completely, i.e. all functions are calibrated ihretcommended points
* partially, i.e. only selected functions are caltbrhin all recommended points
* partially, i.e. only selected functions are caltbrhin selected points

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

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

Accuracy of the calibrator is guaranteed when fulhlibration was done.

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

AC voltage calibration is performed by setting the zero armpslof the scale in all ranges at 1000 Hz (except
the 1000 V range, where the calibration is perfat@e500 Hz).

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

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

AC and DC power calibration is performed by calibration of DC aA@ current. The phase relationship of
voltage and current (power factor) is defined @iyt and cannot be calibrated. It can only be chdckrhe
respective check is not included in the calibrapoocedure.

Resistancecalibration is performed by setting the zero amgpslof the scale in all ranges. Slope of each range
calibrated twice. In practice, 9 internal rangastesices (5@ to 1000 M2) must be measured and the measured
value entered into the calibrator; then the zermtpof the scale is adjusted for each range. Catiion of
resistance ranges must be performed using AUXILIABYinector and cable adapter Option 70 in range O t
100 kQ, and directly from Hi — Lo output terminals in ggnabove 100@.

50 User Manual v47




MEATEST, s.r.o. M-142 Multifunction Calibrator

Capacitancecalibration is performed by setting the zero amghslof the scale in all ranges. Slope of each range
is calibrated twice. In practice, 9 internal capauie ranges (1 nF to 1Q0F) must be measured and the
measured value entered into the calibrator; them geint of the scale is adjusted for each range.

Frequency function calibration is performed by calibratiofi BC voltage range and zero point check. DC
voltage levels are checked, between which the reabb switches when generating the signal. The racgyuof
PWM of the square wave output signal depends offrélgiency accuracy and cannot be calibrated nitorgy

be checked. The respective check is not includélddrtalibration procedure.

Multimeter is calibrated on voltage ranges 20 mV, 200 mV, &nid 10 VDC, on current range 20 mADC and
on resistance range 1@ and 100QQ. For calibration cable adapters Option 40 (10\Weawoltage, current),
Option 80 (20mV/200mV/2V range voltage) and Optiih(resistance) must be used.

Access to the calibration procedure

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

e Press CALIB display button.

* Concerning cable adapters, access to the calibratiode is permitted without connected any of cable
adapters or with connected cable adapter Optiorogtion 60, Option 70 and Option 80. If cable adap
Option 140-01 is connected to the AUXILIARY conmagtaccess to calibration mode is not permitted.
Calibrator will display message:

Err9
Bad cable adapter !

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

Err 21
Time warm up !
XX minutes remain

« If the calibrator is already on for at least 60 mé@s, it requests the entry of the calibration caftier CAL.
MODE display button is pressed.

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

* Enter the correct calibration code using numeribkard and press ENTER.
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» Ifincorrect calibration code is entered, an emassage appears on the display for approximatefe8nds:

Err 20
Bad calib. code!

< If correct calibration code is entered, calibratinenu appears:

CHLIBERTION MEMLU

18.18. 20868 13:868( [OFF

Uoltage DIC
oltage AC
Current DG
Current AC
Power DG

Power AC

Resistance

| gelect |

Exit |

* UseOandOcursor buttons to move the cursor through the list

VOLTAGE DC
VOLTAGE AC
CURRENT DC
CURRENT AC
POWER DC
POWER AC
RESISTANCE
CAPACITANCE
FREQUENCY
ANALOG INPUT
AUTOCAL

RRpoo~NookrwhE

= o

Selection of calibration type

All DC voltage ranges calibration

All AC voltage ranges calibration

All DC current ranges calibration
All AC current ranges calibration
DC power calibration

AC power calibration
Resistance calibration
Capacitance calibration

Amplitude in frequency mode caliboat

Multimeter calibration

DC voltage offset correction

After the calibration menu is displayed, one oftighcalibrations can be selected. UsandU cursor buttons to
move the cursor through the list. Having selectedlrequired function to be calibrated, press SELESplay
button. The following data are shown (the followesgample is valid for VOLTAGE DC range):
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+2Aml
+2BAmU

+2 1

+28 U
+28A U

+1kl

-2@ml
—Z2BAEm
-2 U
-28 U
-264
-1kl

CALIBRATIOW MEMU
Uoltage IC

Bl
+HAml —-EmLl
+8 U -6 U
+8 1 -6 U
+B 1 -6 U

+208 | -288 U

[ SELECT |

Exit |

The table lists recommended calibration points. irtaselected the required calibration point usikg . BCT

display button, the following data are shown.

CHLIBREATION MENU

Woltage IC
Fange 2@ml

Ualue

+00327679

AERAETAATIIIII111011111I1)

+Aml

[ WEITE ]

[ skIp |

Exit |

Display buttons have the following meaning:
WRITE
SKIP
EXIT

new calibration value is entered into thenmory, old value is irreversibly lost
current calibration step is skipped, olduesils retained in the memory

current calibration is terminated. After gHbutton is pressed, the calibration memory

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

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

standard multimeter (VALUE).

Setting the new calibration data

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

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

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

e complete calibration has been performed, new clitmm data have been entered, the program hasmeetur
to the calibration menu,

< calibration of selected function has been performesl calibration data have been entered, the anodpas
returned to the calibration menu,

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

e the calibration has been started but no calibratiata have been entered, the program has retunnibe t
calibration menu after “EXIT” display button hasepepressed,

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

Calibration points

Each function of the calibrator has assigned figalibration points which have to be set during ¢bibration.
For VOLTAGE DC, VOLTAGE AC, CURRENT DC, CURRENT AGOWER AC, POWER DC, F functions,
the signal value is set using the keyboard. For RuiCtions and partially also during the calibratiof the
multimeter, calibration data of the range resistanmust be entered. T function does not requirecalilyration,
as the output voltage or resistance is based tmaeiic interpolation using standard tables of terafure sensor
values.

The calibrator needs no calibration of the follogvparameters:
- frequency

e phase relationship (power factor) of output voltagel frequency in AC power/energy generation
mode

« DC and AC power (except DC and AC current in thade)
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VOLTAGE DC function

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

Tab.6 DC VOLTAGE

VOLTAGE AC function

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

Tab.7 AC VOLTAGE

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

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

Tab.8 DC CURRENT

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

Tab.9 AC CURRENT

Other then recommended frequency can be used fifratéon. Specification of the calibrator is valdhen
recommended frequency is used.
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POWER DC function

DC current calibration

nominal value [A] set limits [A] range [A] note
0.0 400 n 20m zero calibration
0.0 400 n -20m zero calibration
19m 2u 20m slope calibration
-19m 2u -20m slope calibration
0.0 2u 200 m zero calibration
0.0 2u -200 m zero calibration
190 m 20u 200 m slope calibration
-190 m 20u -200 m slope calibration
0.0 50u 2 zero calibration
0.0 50u -2 zero calibration
1.9 200 u 2 slope calibration
-1.9 200 u -2 slope calibration
0.0 200 u 10 zero calibration
0.0 200 u -10 zero calibration
10 im 10 slope calibration
-10 im -10 slope calibration

Tab.10 DC POWER

—_

POWER AC function AC current calibration
nominal value [A] set limits [A] range [A] | recommended frequency[HE

19m 400 n 20m 120
19m 2u 20 m 120
19m 2u 200 m 120
190 m 20u 200 m 120
190 m 20u 2 120

1.9 200 u 2 120

1.9 200 u 10 120

10 1m 10 120

Tab.11 AC POWER

Other then recommended frequency can be used filraton. Specification of the calibrator is valghen
recommended frequency is used.

User Manual v47

57




M-142 Multifunction Calibrator

MEATEST, s.r.o.

RESISTANCE function

nominal value [2] set limits [] range [
0 0.002 10
10 0.002 10
33 0.002 10-33
33 0.002 33-100
100 0.005 33-100
100 0.005 100 - 330
330 0.012 100 - 330
330 0.012 330-1k
1k 0.025 330-1k
1k 0.025 1k—-3k3
3k3 0.100 1k-3k3
3k3 0.100 3k3-10k
10k 0.25 3k3-10k
10k 0.25 10k-33k
33k 1 10k—-33k
33k 1 33k-100k
100 k 25 33k-100k
100 k 25 100 k — 330 k
330k 10 100 k — 330 k
330k 10 330k—-1M
1M 50 330k—-1M
1M 50 1M-3M3
3M3 400 1M-3M3
3M3 400 3M3-10M
10M 2k 3M3-10M
10M 2k 10M-33M
33M 15k 10M-33M
33M 15k 33M-100 M
100 M 50 k 33M-100 M
190 M 100 k 100 M -330 M
1G 1M 330M-1G
22 k 0.4 linearity
22 k 0.4 linearity

Tab.12 Resistance

Calibration in resistance range of calibration f@inom 0 to 100 K2 must be done using Option 70 cable
adapter (four-terminal connection). Four-wire otitpasistance is defined at the test leads of thiecdapter.

Calibration in resistance range of calibration poinom 100 K2 to 1 Q2 must be done without Option 70 cable
adapter application (two-terminal connection). fisat panel terminals Hi-Lo for connection of stand

ohmmeter.
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CAPACITANCE function

nominal value [F] set limits [F] range [F]
700 p 5p 700p-1n
1n 5p 1n-33n
3.3n 5p 1n-33n
3.3n 5p 3.3n-10n
10 n 10p 33n-10n
10 n 10p 10n-33n
33n 10p 10n-33n
33n 50p 33n-100n
100 n 50p 33n-100n
100 n 50p 100 n-330n
330n 250 p 100 n-330n
330n 250 p 330n-1u
lu 250 p 330n-1u
lu 1n lu-33u
3.3u 2n lu-33u
3.3u 2n 3.3u-10u
10u 5n 3.3u-10u
10u 5n 10u-100u
100 u 5n 10u—-100u
Tab.13 Capacitance
FREQUENCY function amplitude calibration
nominal value [V] set limits [V] range [V] note
0.0 10u - zero calibration
10 1m 10 slope calibratior]

Tab.14 Frequency

ANALOG INPUT multimeter function

voltage, current, resistance calibration

nominal value [-] set limits [-] range [-] note
oV 50u 10V zero calibration
0oV 200 u 10V slope calibration
0 mA 50 nA 20 mA zero calibration
19 mA 500 nA 20 mA slope calibratiof
0Q 5mQ 200Q zero calibration
100Q 5mQ 200Q slope calibration
0Q 50 M2 2000Q zero calibration
1000Q 50 nD 2 kQ slope calibration
0 mV 2u 20 mvV zero calibration
19 mv 2u 20 mv slope calibration
0 mV 7u 200 mV zero calibration
190 mV 7u 200 mV| slope calibration
0 mV 50u 2V zero calibration
1.9V 50u 2V slope calibratior

Tab.15 Multimeter

For calibration of ranges 2, 10 V and 20 mA caldepder Option 40 must be used. For calibratioresistance
ranges cable adapter Option 60 is necessary. kbrateon of voltage ranges 20mV, 200mV, 2V cabdapter

Option 80 has to be applied.
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Full calibration procedure

Following pages describe procedure of the fulibcation.

Required instruments:

Following instruments are required for calibration:

81/2 digit multimeter type HP3458A or Fluke 850&%,0ther type with accuracy 0.001 % on DC voltage

Resistance shunt 10(n 100 nQ Burster 1280, or other type with accuracy 0.01%

Resistance standard 100 1000Q Burster 1228, 1229, or other type with accura®p8%

RLC Agilent/HP 4263A, Agilent/HP4278A, Agilent/E498, or other with accuracy 0.1 %

Counter Agilent/HP 53181A, Agilent/HP 53130, oretlvith accuracy 0,001 %

Powermeter 0.02- 0.05 %, Zimmer LG95 or better

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

AC signals.

Calibration procedure

1.

60

Connect the calibrator and the multimeter to thanmand let them switched on for at least threaiou
in a laboratory at 281 °C.

Press SETUP display button to call up the setupun@erd then CALIB display button to call up the
calibration menu.

Enter the calibration code and press ENTER (detalibration code is “00000").

DC voltage ranges calibration

a)

b)

<)

d)

e)

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

Select VOLTAGE DC from the calibration menu and forom by pressing SELECT button.
Switch M-142 output terminals ON.

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

To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,

00, O cursor buttons or potentiometer to adjust outpltage. Confirm correctly set value by
pressing WRITE display button. If you want to skie calibration point whose calibration you
have already entered, press SKIP display button.

Switch output terminals OFF

AC voltage ranges calibration

a)

b)

Select VOLTAGE AC from the calibration menu and fon by pressing SELECT button.
Switch M-142 output terminals ON.

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

d) Switch output terminals OFF. Disconnect multimeted calibrator.

6. DC current ranges calibration

a) Connect current input terminals of the multimetetite +1 - -1 output terminals of the
calibrator. Select CURRENT DC from the calibratmoenu.

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

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

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

e) Resistance shunt should be used on 2A, 30 A raifg#gandard multimeter does not cover this
range.

7. AC current ranges calibration

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

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

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

d) Resistance shunt should be used on 2A, 30 A raifgetandard multimeter does not cover this

a)

b)
<)

range.

DC power ranges calibration

DC power ranges calibration is performed by catibgg20 mA, 200 mA, 2 A, 20 ADC
current ranges. There is no need to calibrate geltanges.

Select POWER DC from the calibration menu.

Connect a standard ammeter to calibrator’'s ouggatihals +l - -I.

ATTENTION

Calibrator’s Lo and -I terminals are electrically connected.
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10.

62

d) Follow the instructions provided on the calibrasadisplay and the POWER DC table to adjust
the calibrator’s output in the calibration points.

e) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
00, O cursor buttons or potentiometer to adjust the wiipltage. Confirm correctly set value
by pressing WRITE display button.

f) Shunt should be used on 2A, 10 A ranges.

AC power ranges calibration

a) DC power ranges calibration is performed by catihgp20 mA, 200 mA, 2 A, 20 A AC
current ranges. There is no need to calibrate dltage ranges.

b) Select POWER DC from the calibration menu.
c) Connect a standard ammeter to calibrator’'s ouggutihals  +l - -I
d) Follow the instructions provided on the calibrasadisplay and the POWER AC table to adjust

the calibrator’s output in the calibration points.

e) To adjust the calibrator’s output in the calibratipoints, press SELECT button and sse,
00, O cursor buttons or potentiometer to adjust the wtpltage. Confirm correctly set value
by pressing WRITE display button..

f) Shunt should be used in 2A, 20 A ranges.

Resistance ranges calibration

Resistance ranges calibration is performed by batibration methods, i.e. setting the checked value
and measuring this value with the standard instnimas well as setting the nominal value of the
calibrator's measurement range on the externalimetér by adjusting the calibrator’'s output. If the
entry of measured value to the calibrator is remjiVALUE METER is displayed at the respective
calibration point. The value on the calibrator'splay has the same format as the nominal valulkeof t
respective calibration point on the display. If, e other hand, the user is requested to adjest th
calibrator’'s output to set the nominal value of taibrator's measurement range on the external
multimeter, VALUE is displayed at the respectivdiration point. The value on the calibrator’s
display has general format.

a) The calibrator have to be calibrated using adapgeion 70, in four-wire connection in range
bellow 100 2. Connect adapter to the AUXILIARY connector. SERESISTANCE from
the calibration menu

b) Select four-wire resistance measurement functiothenexternal multimeter. Adjust the zero
value of the external multimeter including the eshlif necessary.

c) Connect all four wires of adapter Option 70 to itgut terminals of external multimeter. Use
four wire technique. Connect correct terminals aires.

d) Measure the resistance in the recommended cabhbratints using the multimeter and write
the values into the calibrator. Use numeric keybppotentiometer or cursor buttons to enter
the value.

e) Perform the adjustment for all calibration points wsual. Press WRITE display button to
confirm correct values.

f) Disconnect adapter Option 70 from AUXILIARY conneict

o)] Connect standard multimeter directly to Hi - Lo putt terminals. Repeat steps d) to f) for

resistance calibration points above 1@D k

User Manual v47




MEATEST, s.r.o.

M-142 Multifunction Calibrator

OFF
CALIBRATION MEMNU
Resistance
Range 18 1 Ualue HMeter
b
010.0244 @
F.9
[ WRITE | [ 5KIP ] Exit |
11. Capacitance ranges calibration

Capacitance ranges calibration is performed by batibration methods, i.e. setting the checkedevalu
and measuring this value with the standard instnimas well as setting the nominal value of the
calibrator's measurement range on the externalimetér by adjusting the calibrator’'s output. If the
entry of measured value to the calibrator is remjiVALUE METER is displayed at the respective
calibration point. The value on the calibrator'splay has the same format as the nominal valulkeof t
respective calibration point. If, on the other hatlieé user is requested to adjust the calibratmrtput

to set the nominal value of the calibrator's measent range on the external multimeter, VALUE is
displayed at the respective calibration point. Vakie on the calibrator’'s display has general farma

a) Select CAPACITANCE from the calibration menu. SeléiND U OFF and GND | OFF from
the setup menu.

b) Adjust the values of shorted and open terminalthefexternal RLC meter, set the frequency
used during the measurement (1000 Hz for 1 nF taFL.@ange, 100 Hz for 10 nF to 100 uF
ranges). Connect Hi, Hu terminals to calibratortssdutput and Li, Lu terminals to calibrator’s

Hi output.

c) Measure the capacitance of internal range capaaditing the RLC meter and write the values
into the calibrator. The procedure is the samelavealibrating the resistance ranges.

d) Perform the adjustment for all calibration points wsual. Press WRITE display button to
confirm correct values.

User Manual v47
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Capacitance
Fange ZBnF Ualue 18nF
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[ WRITE | [ skIp |

Exit |
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12.
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Amplitude calibration in frequency mode
a) Select FREQUENCY in the calibration menu.

b) Connect the external multimeter with DC voltage stgament range selected to calibrator’'s Hi
- Lo output terminals.

C) Follow the instructions provided on the calibrasodisplay and the F table to adjust the
calibrator’s output in the calibration points. Tdjwast the calibrator’s output in the calibration
points, use<, >, [J, O cursor buttons to adjust the output value. Confiorrectly set value by
pressing WRITE display button.

d) When calibrating the amplitude of the frequency egation function, DC voltage
corresponding to the amplitude of output squareevggnal is set.

Built-in multimeter calibration

Built-in multimeter calibration consists of the itahtion of 20 mV, 200 mV, 2V and 10 V voltage
ranges, one 20 mA current range and 20énd 2 K resistance ranges.

Cable adapters Option 40 — two-wire adapter, Opidr four-wire adapter and Option 80 — two wire
adapter are necessary to connect the multimeter.

Due to the fact that the precision of the builtAnultimeter is comparable to the precision of the
calibrator in resistance, small voltage and curranges, external calibrator of higher precisicessl
should be used to calibrate the built-in multimetéexternal calibrator is not available, the baditor
can be used to calibrate the built-in multimetart i has to be taken into account the fact that th
precision of the calibration can be insufficienh 81/2 digit multimeter is recommended for calitmat

a) 10 V DC voltage range calibration

e Connect adapter Option 40 to the AUXILIARY conneabo the front panel.

e Select ANALOG INPUT from the calibration menu. BF&ELECT display button to select the
first calibration point, 0 mV.

« Make short on adapter Option 40.
« After the value stabilizes, press WRITE displaytbitto write new calibration value.

e Connect input voltage terminals of external multengéo Hi — Lo output terminals of the
calibrator. You can use test wires, which are paltasic delivery. Connect Option 40 H input
wire of adapter Option 40 to the Hi output or tlailkrator and L input wire of adapter Option
40 to the Lo output on the calibrator. If necessadjust the zero point of the external
multimeter before connecting the cables (internal @xternal multimeters are in parallel).

e Press SELECT display button to select 10 V calibrgpoint. Red light is lighting, all
terminals on calibrator are automatically ON.

e “Output = xx.xxxxxx V “ is displayed in the bottopart of the display, showing the set value
of output voltage. This value can be changed uiagpotentiometer or cursor button.

e Adjust the calibrator’s output voltage so that ¢éixéernal multimeter shows 10.0000 V

e After the value stabilizes, press WRITE displaytbitto write new calibration value. If
calibration in this point is not required, pressiIBKTerminals of multimeter will switch OFF.

+ Disconnect both the external and built-in multimete

b) 20 mA DC current range calibration
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d)

e Leave input terminals of Option 40 adapter OPEN.

« Make short on calibrator output terminals +I1- -

* Press SELECT display button to select the firgbeafion point, 0 mA.

« After the value stabilizes, press WRITE displayttito write new calibration zero value.

« Disconnect short on +| - -l terminals. Conneéhput wire of adapter Option 40 to the -I
output on the calibrator, H input wire of adaptethite minus current input on standard
multimeter and +1 output terminal of the calibratoithe positive current input of standard
multimeter. Calibrator current output, input of theernal multimeter and current input of
standard multimeter are connected in series. lésgary, adjust the zero point of the external
multimeter before calibrating current range.

* Press SELECT display button to select calibratioimp 19 mA. Red LED is lit above
OUTPUT button.

Note: It can occur, that calibrator beeps and disperror message. In this case push the
button OUTPUT ON to switch calibrator output mariyal

e Adjust the calibrator’s output current so that éixéernal multimeter shows 19.0000 mA. After
the value stabilizes, press WRITE display buttowtite new calibration value. Terminals of
multimeter will switch OFF.

< Disconnect both the external and built-in multimmeRisconnect cable adapter Option 40 from
the AUXILIARY connector.

Resistance range calibration

Calibration of both ranges 100 and 1@@onsists of following steps:

e 0Q calibration

e resistance range of multimeter calibration
For calibration of resistance ranges external stahd00Q and 1002 are required.
Connect to the AUXILIARY connector cable adaptetrtiop 60.

0 2 calibration

« Make short of all four Option 60 input wires.

e Press SELECT display button to select the firsbeation point, 0Q.

e After the value stabilizes, press WRITE displaytbitto write new calibration value.
100 2 calibration

e Connect resistance standard IDQo the input terminals. Use four-wire technique.
e Press SELECT display button to select the secolilorggon point, 100Q.

« After the value stabilizes, write calibration valoferesistance standard to the lower line and
confirm by pressing WRITE.

10009 resistance range calibration

e Make short of all four Option 60 input wires.

e Press SELECT display button to select the firgbeation point, 0Q.

« After the value stabilizes, press WRITE displaytbnitto write new calibration value.
100042 calibration

e Connect resistance standard 1@DGo the input terminals. Use four-wire technique.

e Press SELECT display button to select the secolilsrggon point, 100Q.
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)}

After the value stabilizes, write calibration valferesistance standard to the lower line and
confirm by pressing WRITE.

20 mV voltage range calibration

Connect cable adapter Option 80 to the AUXILIARYhpector.

Make short of test wires of Option 80 adapter.

Press SELECT display button to select the firsbeation point of 20 mV range, 0 mV.
After the value stabilizes, press WRITE displayttitto write new calibration value.

Connect external standard multimeter set to the @Vihction to the Hi — Lo output

terminals. Use test wires from basic delivery. GaoirHU test wire of cable adapter to the Hi
terminal on the calibrator and LU test wire of leadapter to the Lo terminal on the
calibrator. Both build-in meter and external mukter are in parallel. If necessary, adjust zero
of standard multimeter before calibration.

Press SELECT display button to select 19 mV cdiitnagpoint. Red LED is lit above
OUTPUT button.

Set such output voltage on the calibrator, thatdsted multimeter indicates 19.000 mV

After the value stabilizes, press WRITE displayttitto write new calibration value.
Terminals of the calibrator will switch OFF autoimatly.

Disconnect input wires of Option 80.

200 mV voltage range calibration

Make short of test wires of Option 80 adapter.
Press SELECT display button to select the firgbeafion point of 200 mV range, 0 mV.
After the value stabilizes, press WRITE displayttiitto write new calibration value.

Connect external standard multimeter set to the @Wihction to the Hi — Lo output

terminals. Use test wires from basic delivery. GanrHU test wire of cable adapter to the Hi
terminal on the calibrator and LU test wire of leadapter to the Lo terminal on the
calibrator. Both build-in meter and external mubther are in parallel. If necessary, adjust zero
of standard multimeter before calibration.

Press SELECT display button to select 190 mV catibn point. Red LED is lit above
OUTPUT button.

Set such output voltage on the calibrator, thatdaed multimeter indicates 190.00 mV

After the value stabilizes, press WRITE displayttitto write new calibration value.
Terminals of the calibrator will switch OFF automatly.

Disconnect input wires of Option 80.

2000 mV voltage range calibration

Make short of test wires of Option 80 adapter.
Press SELECT display button to select the firsbeation point of 2000 mV range, 0 mV.
After the value stabilizes, press WRITE displaytbitto write new calibration value.

Connect external standard multimeter set to the @Wihction to the Hi — Lo output

terminals. Use test wires from basic delivery. GaoirHU test wire of cable adapter to the Hi
terminal on the calibrator and LU test wire of leaadapter to the Lo terminal on the
calibrator. Both build-in meter and external muktier are in parallel. If necessary, adjust zero
of standard multimeter before calibration.
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e Press SELECT display button to select 1900 mV catiibn point. Red LED is lit above
OUTPUT button.

e Set such output voltage on the calibrator, thatdsied multimeter indicates 1900.0 mV

» After the value stabilizes, press WRITE displayttitto write new calibration value.
Terminals of the calibrator will switch OFF automatly.

« Disconnect input wires of Option 80.

i) Exit the calibration mode.

AUTOCAL function

To remove the effects of short-term drift and thalrdependency of the simulation, AUTOCAL functicancbhe
used. It can only be activated in the calibraticxdm

Use of AUTOCAL function influences the zero value@C voltage generated by the calibrator. Use @f th
function is recommended only after the calibrag@ches the operating temperature.

Procedure:

« Use a display button to enter the calibration mdeleter the calibration code and confirm by pressing
ENTER.

e Use the cursor buttons or potentiometer to seteettUTOCAL function from the calibration menu. Afte
the function is activated, only one option - OFFS&ETAL - is provided. Press SELECT display button to
confirm the option.

e The calibration includes two steps. During thetfatep, Hi-Lo terminals must be shorted. Use atstuisle
to connect the terminals. During the second sthp, dalibrator requests the disconnection of Hi-Lo
terminals. Follow the instructions provided on thigplay:

- when requested to do so, short calibrator’s Hidroninals. Press NEXT display button.

- the calibrator performs internal measurement ¢ar 30 seconds. During this period, progress
information is displayed in the bottom part of thisplay.

- after the measurement completes, the calibragquests the disconnection of Hi-Lo terminals.
Disconnect the cable and confirm by pressing NEXpldy button.

- the calibrator performs internal measurementaifage ranges for ca 8 minutes. During this period,
progress information is displayed in the bottort pathe display.

- after the measurement completes, the calibratarns to the calibration mode.
- press EXIT display button to return to normatesta

< Do not connect any terminals during the calibrappoocedure, with the exception of requested shai-o
Lo terminals.

User Manual v47 67




M-142 Multifunction Calibrator

MEATEST, s.r.o.

Error messages

If an error occurs during the calibrator's opematay control, error message is displayed on thglays Errors

can be caused by:

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

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

functional blocks,

e incorrect control using the GPIB or RS-232 bus.

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

JUTFUT aOFF
Local
05.00000 U DC ™™
Error 48
Jalue too large !
ACcuracy
B.BA58%
INPUT
mA IC
[« 18 ] 16 [ +/- Setup |

The following table lists all error messages, timdaning and simple troubleshooting.
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No label description troubleshooting
error
01 | Overload 2V'! 2V range overloaded Outpurrent is too high. Increase load resistance.
02 | Overload 20V'! 20 V range overloaded Quturrent is too high. Increase load resistance.
03 | Overload 200V! [ 200, 1000 V ranges Output current is too high. Increase load resiganc
overloaded
04 | Overload | output [ Current output overloaded Voltage on the load ishigh. Decrease load resistance.
05 | High temperature || Too high internal Output stages are overloaded. Do not use rangés, 2000V or
temperature 20 A for at least 10 minutes. Check if the ventilatholes are
free.
06 | Overload RC! RC simulator overloaded Test curretdashigh. Use lower range of tested Ohmmete
07 | FBK error! Internal error Turn off the ibathtor and turn on it again.
08 | OUTPUT must be| Cable adapter tried to be | Switch off output terminals with button OUTPUT, ciyz the
in OFF state ! exchanged while output | adapter, and switch output terminals on.
terminals was ON
10 | Interface error ! GPIB communication erfd¥rong data format on GPIB.
11 | Bad command ! Bad command of GPIB Not known comnnGPIB.
12 |Bad GPIB communication errgrListener not connected to the GPIB. Check correcheotion of
communication ! GPIB cable.
13 | Overrange! Overcrossing the range Yyidalue out of range was set via GPIB. Set correciezal
GPIB
20 | Bad calib. code ! Bad calibration code Wrong catibracode was entered, calibration cannot start.
Enter correct calibration code.
21 | Time warm up ! Attempt to start calibratigrAttempt to start calibration before 60 minutes wanprperiod.
before warm up Let the calibrator turned on for at least 60 misute
24 | Cable adapter mugtAdapter isn’t allowed for | Use another cable adapter or perform autocalibragfocedure
be off ! autocalibration without cable adapter.
25 | Use cable adapter|!Attempt to start calibration) Calibration of resistance ranges can be performéd adapter
without cable adapter. Option 70. Calibration of internal multimeter cangeformed
with cable adapters Option 40 and Option 60.
30 | Internal RxD Internal error Internal error of the calibrator.ritdhe calibrator off and after 1
timeout ! s turn on. If the error will appear again, contaeinufacturer.
31 | Internal Internal error Internal error of the calibrator.rifdhe calibrator off and after §
communication ! s turn on. If the error will appear again, contacnufacturer.
37 | Calibrator is not | Internal error Internal error of the calibrator.ritdhe calibrator off and after 1
ready ! s turn on. If the error will appear again, contaeinufacturer.
40 | Value too large ! Maximum value is out of| Attempt to set value over possible range. Set couaue.
limit
41 | Value too small ! Minimum value is out of | Attempt to set value under possible range. Seecobwalue.
limit
42 | Deviation too largg Deviation is too high Set deviation is out of lim0% to +30%. Set correct value.
!
44 | Unable +/-! Change of polarity is not| Attempt to change polarity, where it is not allowe@oncerned
allowed modes F, P-E, R-C, ACV, ACI.
45 | Unable — polarity !| Negative polarity is not | Attempt to set negative polarity, where it is nibbaed..
allowed. Concerned modes F, P-E, R-C, ACV, ACI.
46 | Unable DC/AC! DC/AC conversion is not| Attempt to change parameter AC/DC where it is horesens
possible where it is not allowed.
47 | Current timeout | Time limit for current over| Long-term loading current terminals with outputremt over A.
| 10 A exceeded
48 | Not allowed on Function cannot be used | Do not use this setting in combination with conedatable
AUX output ! on output AUXILIARY adapter.

Tab. 16 Error messages
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Functional description of the calibrator

Basic blocks
Basic functional blocks are:

e front panel keyboard

« LCD display

e output terminals

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

e voltage amplifier 2 V

* voltage amplifier 20 V

« DC reference voltage with DAC
e generator

» feedback circuits

« phase shift circuits

e current ranges generator

e multimeter

e power line transformer

e power supply board

* interface GPIB and RS232
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2, 20 V DC voltage ranges

The functional scheme is shown in the picture below

DA, corvertar ¥ O
20% amplifier

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

200 V DC voltage range

The block diagram functional scheme is shown ingiiceure below.

T—

Dy corvvertor

—o .
200 arnplifier 200 arnplifier :
_ _

Lo

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

2 to 200 V AC voltage ranges

The functional scheme is shown in the picture below

DA | Emor Feedback
cofrvertar 7| amplifier amplifier

L J _¥| . H

[aenerator S0 N

amplifier arnplifier

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

20mV and 200 mV voltage ranges

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

D& coreeertor F [~
L/"

200 amplifier

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

1000 V AC, DC voltage range

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

D corvertar o Error amplifier | Feedback
arnplifier
Hi
. —0
¥ arc %
R
W tal 5 enerator
- 2000 .
200 amplifier  |— p —ﬁ H% 1_“
’7 oC N La
]

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

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

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

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

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

ATTENTION

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

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

Power and energy mode

In the power/energy mode, the calibrator supphesget voltage to Hi-Lo terminals and the set curtierough

+| — -l terminals. Both signals have defined phsisift according to the set power factor, if AC maslset.
| channel : Current
generator s Fhaseshift 1 arnplifier o
r 3 F
Digital phaze |
comparakar N
O HI
5. bl IJ chanmel
generator 20 ampliier || 200
amplifier L
1 [ I
Feedback |,

arnplifier

Output voltage is obtained from 200 V AC voltagaga. Output current is obtained from 2 or 20 A entr
range. The output current generator is independérihe output voltage generator and synchronizedhiey
microprocessor’s crystal oscillator. There is agghshift between the signals of the output curgenerator and
output voltage generator according to the set pdaeor. The phase of output current and voltagsmpared
by a phase comparator and compared to a referetige kepresenting the set power factor; the oudpues a
voltage-controlled phase shift element, which aalstthe phase of output current.
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Calibrator’'s maintenance

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

Rules for correct operation

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

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

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

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

« Do not switch the calibrator outside its operatiggnperature range.

* Connect the instruments to be calibrated to propetput terminals. There is no way of protecting the
calibrator from the damage caused by some imprgpanections.

« Do not damage the output terminals by pluggingbarianas” thicker than the terminals were desigread f
« Whenever possible, use the setup menu to groundtpat terminal (GND U ON setup function).

« Do not overload the power stages by leaving thécator switched on with the load connected foioad
time, especially on 30 A current range and 200V &40d0 V voltage ranges.

» If the instruments to be calibrated are not coneddib calibrator's output terminals using originedbles,
ensure that cables suitable for the calibrationtageé and current are used. Maximum output voltage c
reach 1000 V AC and the maximum output currentreach 30 A AC.

Regular maintenance

The calibrator does not require any special maartee of electrical or mechanical parts. If is ghitty, the case
and the display can be cleaned by a wool rag mmast&vith alcohol.

The calibrator should be calibrated in the recomaeenl2-month intervals. A calibration center shquadform
the calibration.

What to do in case of failure

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

« Remove the end of power cord from the mains comnexdtthe rear panel.

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

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

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

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

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

* mains voltage out of tolerance limits or unstable

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

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

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

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

Required equipment

Following instruments are required for performawnesdfication test:

e 81/2 digit multimeter type HP3458A or Fluke 850&%,0ther type with accuracy 0.001 % on DC voltage
e resistance shunt 10(n 100 nQ2 Burster 1280, or other type with accuracy 0.01%

« RLC meter BM 595, HP 4263A, HP4278A, ESI 2150, threo with accuracy 0.1 %

e counter HP 53181A, HO 53130, BM 642 or other withuaacy 0,001 %

e powermeter 0.02- 0.05 % like Zimmer LMG95, Yokogawa

e resistance standard 100 Ohm, 1000 Ohm with accr805%

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

Configuration of the calibrator

Calibrator should be tested directly from the frpanel terminals and without use of terminal adapt®-01.
For build-in multimeter testing cable adapters @p#0 and Option 60 are recommended. To supprésernce
of noise or interference with power line frequentyneasuring circuit it is recommended followingtisey of the
calibrator (in SETUP MENU):

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

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

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

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

¢ Meter average 05
In all other items in SETUP MENU the setting of grmeters don't influence accuracy of the calibrator.

Use sin waveform of the output signal on all AGges

Performance verification may be performed aftermvap period i.e. 1 hour after switching on. Caltbrehave
to be in temperature stabilize condition at mininimours before performance verification testéstst.
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Basic steps of the performance verification test

Verification procedure consists of following steps:

e 20V DC voltagetestwith linearity check

» DC voltageinternal ranges 20 mV, 200 mV, 2 V, 240V, 100¢e%t

e 20V AC voltagetest with linearity check

« AC voltageinternal ranges 20 mV, 200 mV, 2 V, 20V, 240 V, Q00test

e 200 mA DC currenttest with linearity check

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

e AC current internal ranges 200 uA, 2 mA, 20 mA, 200 mA test

e AC/DC high current ranges 2 A, 30 A test

* AC/DC power 4800VA (AC power with PF 0, +0.5, -0.5) test

* Resistancetest in points 10, 100, 1k, 10k, 100k, 1M, 10M, 5@@0M Ohm on DC
« Capacitancetest in points 1n, 10n, 100n, 1u, 10u, 50u F ogueacy 1000 Hz
e Frequencynominal value 1 kHz test

e Multimeter internal ranges 20 mvVDC, 200 mVDC, 2 VDC, 10vDGnADC, 200 Ohm, 2 kOhm,
frequency 1 kHz test

« Distortion checking of AC voltage, range 20 V.

Procedure

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

1. Connect the calibrator to the mains and let theitched on for at least one hour in a laborator®3it1 °C.
2. Perform ACAL procedure (see chapter Calibration e@)od

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

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

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

6. Perform 200 mADC linearity, DC current, AC curraasts according to the tables V, VI, VII. Deviatso
should not exceed specified limits.

7. Connect current output terminals of the calibrdtothe current terminals of resistance shunt 10hmO
Connect voltage input of standard multimeter ®\bltage terminals of the resistance shunt. Seferd 00
(200)mV on standard multimeter.

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

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

11.
12.
13.

14.

15.

16.
17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.
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Perform AC/DC high current test on range 30 A adiay to the table VIII. Deviation should not exceed
specified limit.

Connect standard powermeter to the appropriateubatml current terminals of the calibrator.
Perform AC/DC power test according to the tableM¢viations should not exceed specified limits.

Connect voltage terminals of the calibrator toki#o and Sense H/L terminals respectively of ttendard
multimeter. Set resistance mode on multimeter aalibrator as well. Use four-wire technique for
connection of multimeter for testing on nominalued bellow 10 kOhm. Use autozero function of steshda
multimeter to eliminate thermoelectric voltages aedidual resistances of multimeter and cablesrbefo
measuring.

Connect adapter Option 70 to the AUXILIARY connecteerform resistance test according to the table X
Deviations should not exceed specified limits.

Connect voltage terminals of the calibrator to R@L meter. Switch GND U and GND | OFF in SETUP
MENU (In common RCL meters measuring circuit must lme grounded). Connect source terminal of RCL
meter to the Lo output terminal of the calibrator.

Perform capacitance test according to the tabldXliations should not exceed specified limits.

Connect output voltage terminals of the calibratothe counter. Set output voltage 1 VAC, frequehcy
kHz.

Perform frequency test according to the table Rbviation should not exceed specified limit.

Connect Option 40 cable adapter to the auxilianyneator on the front panel. Connect Lo banana ef th
adapter to the Lo output terminal on the calibrat@onnect Hi banana of the adapter to the Hi output
terminal on the calibrator. Set appropriate valtié@guency and DC voltage range 20V on the caldyra
(frequency and 10 V DC range on build in meterpading to the table XIlI.

Perform multimeter test in points FREQUENCY 1000&t@ 10 VDCV. Deviations should not exceed
limits in the tables bellow.

Note : Because accuracy of calibrator output is not acewraough in all points, use external standard
counter (frequency) or multimeter (DC voltage) cected in parallel to the output terminals to
obtain exact value on the output.

Connect Option 40 cable adapter to the +I, -I outptminals of the calibrator. Set appropriateueabf
output DC current.

Perform multimeter test on range 25 mA DC, i.enp@® mA DC (see table of limits) according to thble
XIll. Deviation should not exceed specified limit.

Connect Option 80 cable adapter to the auxiliamnector on the front panel. Set in SETUP MENU of
build-in meter function DC voltage, range 2V. Cocin®gether Hu and Lu terminals (banana) of theptata
to make short and use ZERO function of the meteeset zero point of the meter.

Connect terminal Hu of the adapter with output ieahHi on calibrator. Connect terminal Lu of theapter
with output terminal Li on the calibrator.

Set appropriate values of DC voltage on the cdlibbraccording to the table XlIl and perform testadter
DC voltage ranges 20mV, 200mV and 2V. Deviationuthmot exceed specified limit.

Note : Because accuracy of calibrator output is not acewraough in all points, use external standard
multimeter connected in parallel to the output feats to obtain exact value of DC voltage on
the output terminals.

Connect Option 60 to the calibrator auxiliary cogtec. Set resistance function in SETUP MENU of toinil
meter. Make four-wire short on the Option 60 ban@nainals. Use ZERO function of the build-in mei@r
exclude parameters of the adapter. Connect starrdarstor 100 Ohm to the adapter. Use four-terminal
technique.

Perform multimeter test on resistance range 200 @boording to the table XIll. Deviation should not
exceed specified limit.
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28. Use the same procedure to test resistance ran@eQa.

29. Disconnect cable adapter Option 60 and connecbrtitst meter to the voltage output terminals of the
calibrator. Set output voltage 10 VAC, frequenc@d®z and sin waveform.

30. Check harmonic distortion of output signal. It slaonot exceed 0.05%.

If calibrator is out of limits is in some points thiis test, appropriate function and range shoelddealibrated. It
is not necessary to recalibrate all functions, dnly this one, which does not meet specificatioese $hapter
Calibration mode, where recalibration procedurgeiscribed.
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Tables of limits

20 V DC Basic range with linearity test

Function Range Val ue (V) Frequency (Hz) Devi ation

al | oned( V)
V- DC 20.0 V 2.0 DC 70
V- DC 20.0 V 4.0 DC 90
V- DC 20.0 V 6.0 DC 110
V- DC 20.0 V 8.0 DC 130
V- DC 20.0 V 10.0 DC 150
V- DC 20.0 V 12.0 DC 170
V- DC 20.0 V 14.0 DC 190
V- DC 20.0 V 16.0 DC 210
V- DC 20.0 V 18.0 DC 230
V- DC 20.0 V 19.0 DC 240
V- DC 20.0 V -2.0 DC 70
V- DC 20.0 V -4.0 DC 90
V- DC 20.0 V -6.0 DC 110
V- DC 20.0 V -8.0 DC 130
V- DC 20.0 V -10.0 DC 150
V- DC 20.0 V -12.0 DC 170
V- DC 20.0 V -14.0 DC 190
V- DC 20.0 V -16.0 DC 210
V- DC 20.0 V -18.0 DC 230
V- DC 20.0 V -19.0 DC 240
Tabl e |

DC voltage test

Function Range Val ue (V) Frequency (Hz) Devi ation

al | owed(V)
V- DC 2.0 V 1.9 DC 33 u
V- DC 2.0 V -1.9 DC 33 u
V- DC 240.0 V 190.0 DC 3.335 m
V- DC 240.0 V 240.0 DC 4.100 m
V- DC 240.0 V -190.0 DC 3.335 m
V- DC 240.0 V -240.0 DC 4.100 m
V- DC 1000.0 V 1000. 0 DC 55 m
V- DC 1000.0 V -1000. 0 DC 55 m
Tabl e I

20 V AC Basic range with linearity test

Function Range Val ue (V) Frequency (Hz) Devi ation
al | oned( %val ue)

V- AC 20.0 V 2.0 1000 1.36 m
V- AC 20.0 V 4.0 1000 1.72 m
V- AC 20.0 V 6.0 1000 2.08 m
V- AC 20.0 V 8.0 1000 2.44 m
V- AC 20.0 V 10.0 1000 2.80 m
V- AC 20.0 V 12.0 1000 3.16 m
V- AC 20.0 V 14.0 1000 3.52 m
V- AC 20.0 V 16.0 1000 3.88 m
V- AC 20.0 V 18.0 1000 4.24 m
V- AC 20.0 V 19.0 1000 4.42 m
Table I11
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AC voltage test

Function Range Val ue (V) Frequency (Hz) Devi at i on

al | owed(V)
V- AC 20 nv 0. 019 1000 68 u
V- AC 200 nV 0.19 1000 270 p
V- AC 2.0 V 1.9 1000 442 u
V- AC 20.0 V 19.0 50 4.42 m
V- AC 20.0 V 19.0 120 4.42 m
V- AC 20.0 V 19.0 10000 4.42 m
V- AC 20.0 V 19.0 20000 15.5 m
V- AC 20.0 V 19.0 50000 15.5 m
V- AC 240.0 V 190.0 1000 44.2 m
V- AC 1000 V 750. 0 120 500.0 m
Table 1V
200 mA DC Basic range with linearity test
Function Range Val ue (A) Frequency (Hz) Devi at i on

al | oned( pA)
A-DC 200.0 mA 0.02 DC 8
A-DC 200.0 mA 0. 04 DC 10
A-DC 200.0 mA 0. 06 DC 12
A-DC 200.0 mA 0.08 DC 14
A-DC 200.0 mA 0. 10 DC 16
A-DC 200.0 mA 0.12 DC 18
A-DC 200.0 mA 0.14 DC 20
A-DC 200.0 mA 0.16 DC 22
A-DC 200.0 mA 0.18 DC 24
A-DC 200.0 mA 0.19 DC 25
A-DC 200.0 mA -0.02 DC 8
A-DC 200.0 mA -0.04 DC 10
A-DC 200.0 mA -0. 06 DC 12
A-DC 200.0 mA -0.08 DC 14
A-DC 200.0 mA -0.10 DC 16
A-DC 200.0 mA -0.12 DC 18
A-DC 200.0 mA -0.14 DC 20
A-DC 200.0 mA -0.16 DC 22
A-DC 200.0 mA -0.18 DC 24
A-DC 200.0 mA -0.19 DC 25
Table V
DC current test
Function Range Val ue (A) Frequency (Hz) Devi ati on

al | owed( A)
A-DC 200.0 uA 0. 00019 DC 0.115 p
A-DC 200.0 uA - 0. 00019 DC 0.115 p
A-DC 2.0 m 0. 0019 DC 0.430 u
A-DC 2.0 m -0. 0019 DC 0.430 u
A-DC 20.0 mA 0. 019 DC 2.5
A-DC 20.0 mA -0.019 DC 2.5
Tabl e VI
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AC current test

Function Range Val ue (A) Frequency (Hz) Devi at i on
al | owed( A)
A- AC 200.0 uA 0. 00019 60 0.305 u
A- AC 2.0 m 0. 0019 60 1.53
A- AC 20.0 mA 0.019 60 10.5 p
A- AC 20.0 mA 0. 019 120 10.5 p
A- AC 20.0 mA 0.019 1000 10.5 p
A- AC 20.0 mA 0.019 10000 109 p
A- AC 200.0 mA 0.19 60 105 p
Table VI
AC/DC high current test
Function Range Val ue (A) Frequency (Hz) Devi at i on
al | owed( %val ue)
A-DC 2.0 A 1.0 DC 250 p
A-DC 2.0 A -1.0 DC 250 p
A- AC 2.0 A 1.0 60 600 u
A-DC 30.0 A 10.0 DC 4 m
A-DC 30.0 A -10.0 DC 4 m
A- AC 30.0 A 10.0 60 16 m
A-DC 30.0 A 30.0 DC 17 m
A-DC 30.0 A -30.0 DC 17 m
A- AC 30.0 A 30.0 60 45 m
Table VI
AC/DC power test
Function Range Val ue (VA) Frequency (Hz) Devi at i on
al | oned( VA)
P1 480W 480 60 0. 336
P 0,5LA 480W 240 60 1.104
P 0, 5LE 480W 240 60 1.104
P1 2400W 2400 60 3. 36
P 0,5LA 2400W 1200 60 9.24
P 0, 5LE 2400W 1200 60 9.24
Table 1 X Vol t age = 240V
Resistance test
Function Range Val ue (Chm Frequency (Hz) Devi at i on
al | owed( Q)
O 4W 100.0 Chm 10.0 DC 6 m
O 4W 100.0 Chm 100.0 DC 15 m
O 4W 1000 Chm 1000. 0 DC 100 m
O 4W 10k Chm 10000. 0000 DC 1
O 4W 100k Chm 100000. 0000 DC 10
O 4W 1M Chm 1. 000000e+6 DC 100
O 4W 10M Chm 1. 000000e+7 DC 5 k
O 4W 50M Chm 5. 000000e+7 DC 100 k
O 4W 500M Chm 5. 000000e+8 DC 2.5 M
Table X
Capacitance test
Function Range Val ue (F) Frequency (Hz) Devi at i on
al | owed(F)
CAP 1 nF 1. 00000e- 09 1000 20 p
CAP 10 nF 1. 000000e- 8 1000 50 p
CAP 100 nF 1. 000000e- 7 1000 500 p
CAP 1 uF 1. 000000e- 6 500 10 n
CAP 10 uF 1. 000000e- 5 120 150 n
CAP 100 uF 1. 000000e- 4 120 2 u
Table XI
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Frequency test

Functi on Range Val ue (Hz) Frequency (Hz) Devi ati on
al | owed( Hz)
FREQ 1 kHz 1000. 0 50 m
Table XII
Multimeter test
Function Range Val ue (Hz) Frequency (Hz) Devi ation
al | owed
FREQ 1 kHz 1000. 0 Hz DC 50 nmHz
V- DC 10 V 10.0 V DC 1.3 nVv
V- DC 10 V -10.0 V DC 1.3 nVv
A-DC 25 mA 0.020 A DC 3.3 pA
A-DC 25 mA -0.020 A DC 3.3 pA
V- DC 20 mv 0.019 V DC 11 Vv
V- DC 20 mv -0.019 V DC 11 Vv
V- DC 200 nV 0.19 V DC 45 pVv
V- DC 200 nV -0.19 V DC 45 pVv
V- DC 2V 1.9V DC 387 pA
V- DC 2V -1.9V DC 387 pA
O 4W 200 Chm 100. 0 Chm DC 30 nm
O 4W 2 kChm 1000. 0 Chm DC 210 nn
Table XIII
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System control

The calibrator includes standardized IEEE-488 mds RS232 serial line. System connectors are locaitede
rear panel. For the remote control to work propdslys parameters must be set in the system menUuEE&-
488 bus, address is important (0 to 30 settingearigor RS232 bus, communication speed can belS6tt6
19200 Bd) and software handshake XON/XOFF can beTde calibrator can be only controlled by one
interface at a time. It is therefore necessaryetecs one of the interfaces (GPIB/RS232) usingsifstem menu.

IEEE-488 bus properties

The instrument performs the following functions é®n GPIB bus commands:

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

Diot w bios The instrument also recognizes the following genevenmands:
bios ||| bior ,
Dios £ | pos DCL  Device Clear
i | soowmrwer ., SDC - Selected Device Clear _
Noae : GND W Al Wi EOI End or Identify Message Terminator
i [ Semwiewa  GTL  Go To Local
SHIELD 12 SIGNAL GROUND LLO Local LOCk Out
6 SPD  Serial Poll Disable
= SPE Serial Poll Enable

RS232 bus properties

To transfer the data using RS232 bus, 8N1 datadbisrused, i.e. each data word includes 8 bitgaridy and
one stop bit. The communication speed can be g&j tlee system menu. Available values: 150, 300, 8200,
2400, 4800, 9600 and 19200 Bd. Software handslwkearfunication control) XON/XOFF can be set to contr
the transfer of the data through the bus.

RS-232connector layout

1 5 Pin Label Direction Note
2 TXD output transmitter
[s¥aYels] i i
B g 3 RXD input receiver
5 GND - ground

9-pin connector D-SUB FEMALE

Cable between the calibrator and PC (configuratidn

PC D-Sub 1| D-Sub 2 M-142
Receiver 2 2 Transmitter
Transmitter 3 3 Receiver
Ground 5 5 Ground

Tab. 17 RS232 connector description
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Command syntax
The commands described in this chapter can bedgboeugh both buses (GPIB and RS232).

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

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

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

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

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

Note:

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

Description of abbreviations

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

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

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

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

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

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

OUTPut subsystem

This subsystem allows to control the output terdsioh M142 calibrator, to activate the four-wiretput or to
switch the calibrator to x50 current coil (optiof0150).

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

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

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

This command activates or deactivates the outphtiaf2 calibrator.
« ON or 1 - activates the output
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OFF or 0 - deactivates the output
If query is sent, M142 returns ON if the outpuagtive or OFF if it is inactive

Example: OUTP 1 <cr> - activates the output

OUTP ? <cr> - the calibrator returns ON or OFF
OUTP :ISEL (?) <CPD> { HIGH | HI50 }

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

HIGH - deactivates the 50-turn coil

HI50 - activates the 50-turn coil (up to 1000Age)

If query is sent, M142 returns HIGH if the 50-turwil is deactivated or HI50 if it is activated.

OUTP :ISEL HI50 <cr> activates the 50atooil
OUTP :ISEL ? <cr> the calibrator returns HIGHHIBE0

Example:

SOURCce subsystem
This subsystem allows to control the individualdtions of M142 calibrator.

Keyword Parameters

[SOURCce]
: FUNCtion
[: SHAPe] (?)
PULNegative | RMPA | RMPB | TRlan

<CPD> { DC | SINusoid | PULPogiti| PULSymmetrical |

gle MSinusoid |

PWMPositive | PWMSymmetrical | PWMNegat|v

SQUare }

:VOLTage
[: LEVEI]
[: IMMediate]

[: AMPLitude] (?) <DNPD>

: CURRent
[: LEVEI]
[: IMMediate]

[: AMPLitude] (?) <DNPD>

: RESistance
[: LEVEI]
[: IMMediate]

[: AMPLitude] (?) <DNPD>

: CAPacitance
[: LEVEI]
[: IMMediate]

[: AMPLitude] (?) <DNPD>

: POWETr
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?)
: PHASe
S UNITS (?)
[: ADJust] (?)
:VOLTage
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?)
: CURRent
[: LEVEI]

<DNPD>

<CPD> { DEG | COS}
<DNPD>

<DNPD>
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[: IMMediate]
[: AMPLitude] (?) <DNPD>
: EARTh
:VOLTage (?) <CPD>{ON |OFF|0|1}
: CURRent (?) <CPD>{ON|OFF|0|1}
: AUXiliary (?) <CPD>{ON |OFF|0]|1}
: ADAPter (?)
: FREQuency
[[CW](?) <DNPD>
: DUTY (?) <DNPD>
: VOLT (?) <DNPD>
:ATTE (?) <DNPD>
: TEMPerature
:UNITs (?) <CPD>{C|CEL|K}
: SCALe (?) <CPD> { TS68 | TS90 }
: THERmocouple
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: RJUNction (?) <DNPD>

: TYPE (?) <CPD>{B|E|J|K|N|R| B}
:PRT
[: LEVEI]
[: IMMediate]
[: AMPLitude] (?) <DNPD>
: TYPE (?) <CPD>{PT385| PT392 | NI}
: NRESistance (?) <DNPD>

[SOUR] :FUNC [:SHAP] (?) <CPD>{ DC | SIN|PULP |PULS | PULN | RMPA | RMPB |
TRI | LIMS | PWMP | PWMS | PWMN | SQU }

This command sets the shape of the output sigrniahedAsame time, the respective function must beksg. for
:VOLT or :CURR function, FUNC DC, FUNC SIN, or othsignal shape must be set. Some functions (:RES,
:CAP) do not require any other settings.

. DC sets a DC output signal for voltage, currerpawver modes.

. SINusoid sets AC output signal for voltage, curi@mpower modes.

. PULPositive sets AC squarewave signal for volageurrent modes. The amplitude and duty cyclelbman
set. The rectangles are positive, i.e. switchirtgvben 0 and +amplitude.

. PULSymmetrical sets AC squarewave signal for gatar current modes. The amplitude and duty cycle
can be set. The rectangles are symmetrical, iieching between -amplitude and +amplitude.

. PULNegative sets AC squarewave signal for vol@geurrent modes. The amplitude and duty cyclebean
set. The rectangles are negative, i.e. switchiyden —amplitude and 0.

. RMPA sets AC output signal - ramp shape - foragdtor current modes. The amplitude can be set¢. -Th
output switches between -amplitude a +amplitude.

. RMPB sets AC output signal - ramp shape - foragstor current modes. The amplitude can be se¢. -Th
output switches between -amplitude a +amplitude.

«  TRIangel sets AC output signal - triangular shafte voltage or current modes. The amplitude carsdt. -
The output switches between -amplitude a +amplitude

. LIMSinusoid sets AC output signal - sinus shapiwmitation of amplitude- for voltage or currembdes.
The amplitude can be set. -The output switchesdmiwamplitude a +amplitude.

. PWMPaositive sets POS type output signal - digitdke width modulation.

. PWMSymmetrical sets SYM type output signal - dibfiulse width modulation.

. PWMNegative sets NEG type output signal - digitallse width modulation.
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. SQUare sets HSO type output signal - digital polsgput.

If query is sent, M142 returns a string contairfngC | SIN | PULP | PULS | PULN | RMPA | RMPB | TRI
LIMS | PWMP | PWMS | PWMN | SQU } depending on therent setting. If impedance or temperature sensor
simulation is set, NONE is returned.

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

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

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

If query is sent, M142 returns the set value ofenir using standard exponential format. Example5£2imV is
returned as -2.054700e-002. Positive numbers drpraoeded with “+” sign.

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

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

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

If query is sent, M142 returns the set value ofenirusing standard exponential format. Example5£DmA is
returned as -2.054700e-002. Positive numbers drpraoeded with “+” sign.

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

<DNPD>
Represents the value of the resistance in Ohmghfiieal Data” chapter lists the acceptable ranges.

If query is sent, M142 returns the set value ofstaace using standard exponential format. Exang0ex? is
returned as 2.050000e+001.

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

<DNPD>
Represents the value of the capacitance in Ohneshfiical Data” chapter lists the acceptable ranges.

If query is sent, M142 returns the set value ofacitance using standard exponential format. ExandflénF is
returned as 2.050000e-008.

[SOUR] :POWE :PHAS :UNIT (?) <CPD>{ DEG | COS }
This command sets the method used to specify tasepshift between the output voltage and current.

. DEG activates a mode where all entries are doing tise angle, ' in the range of 0.0 — 36C°.0

. COS activates a mode where all entries are dang tte power factor in the range of 1.000 to —0,00
LAG or LEAD ( LAG = 0-180, LEAD = 180-360)
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The unit of measurement remains valid even afeectiibrator is switched off and back on.
If query is sent, M142 returns the set unit of nbeasient { DEG | COS }.

Example: PHAS :UNIT DEG <cr> - sets the angle &sithit of measurement
PHAS :UNIT ? <cr> - the calibrator returns DEG

[SOUR] :POWE :PHAS (?) <DNPD> [, { LEAD | LAG }]

This command sets the phase shift between the bwtgtage and current. At the same time, the power
generation mode is set.

<DNPD>
Represents the phase shift between the outputgeoliad current in degrees (DEG setting), or speetifis a
value of the power factor (COS setting). “Technibata” chapter lists the acceptable ranges.

{LEAD|LAG}
This parameter is entered only when specifyingvifleie of the power factor. If the value is omitté#\G is
used.

If query is sent, M142 returns the set value of pih@se shift between the output voltage and cumsimig
standard exponential format. Example: 156i8returned as 1.563000e+002.

Example: POWE :PHAS 250.2 <cr> - activates the payemeration mode and sets 25(Rase shift
between the output voltage and current
POWE :PHAS ? <cr> - the calibrator returns 2.5@25@02

Example: POWE :PHAS 0.554 ,LAG <cr> - activatesbaer generation mode and sets 0.554 LAG
power factor
POWE :PHAS ? <cr> - the calibrator returns 5.543001,LAG

[SOUR] :POWE :VOLT [:LEVE] [:IMM] [[AMPL] (?) <DNP D>

This command sets the amplitude of the voltagepfower generation. At the same time, the power geioer
mode is set.

<DNPD>
Represents the voltage, expressed in Volts, useget®rate the power. “Technical Data” chapter likes
acceptable ranges.

If query is sent, M142 returns the set value ofubktage using standard exponential format. Exant€.3V is
returned as 1.003000e+002.

[SOUR] :POWE :CURR [:LEVE] [:IMM] :AMPL] (?) <DNP D>

This command sets the amplitude of the currenipfower generation. At the same time, the power geiogr
mode is set..

<DNPD>
Represents the current, expressed in Amperes, tasgdnerate the power. “Technical Data” chaptds like
acceptable ranges.

If query is sent, M142 returns the set value of¢heent using standard exponential format. ExambleA is
returned as 1.300000e+000.

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

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

« ON or 1 grounds the voltage output

e OFF or 0 ungrounds the voltage output

If query is sent, M142 returns ON when the outgugrounded or OFF when ungrounded.
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Example: EART : VOLT 1 <cr> - grounds the voltageput terminals
EART : VOLT ? <cr> - the calibrator returns ON@FF

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

This command connects or disconnects the currem¢imoinal to/from GND terminal.

e ON or 1 grounds the current output

e OFF or 0 ungrounds the current output

If query is sent, M142 returns ON if the curremhimals are gronded or OFF if ungrounded.

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

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

This command connects or disconnects the outpoakigo AUXILIARY connector.

« ON or 1 - output signals are connected to AUXILMRBonnector, front panel terminals are disconnected
* OFF or 0 - output signals are connected to framigpterminals, AUXILIARY connector is disconnected
If query is sent, M142 returns ON when the sigaaésconnected to AUXILIARY connector or OFF whea th
signals are connected front panel terminals.

Example: AUX 1 <cr> - output signals are connet¢tedUXILIARY connector
AUX ? <cr> the calibrator returns ON or OFF

[SOUR] :AUX :ADAP (?)

This command can be used to find out what typeabfecadapter is connected to AUXILIARY connector.
If query is sent, M142 returns the type of cabladr connected to AUXILIARY connector{ NONE | CAIG1
| CA14041 | CA14040 | CA14060 | CA5 | CA6 | CAT7 }.

Example: AUX :ADAP ? <cr> - the calibrator retutN®NE, when no cable adapter is connected,
or the type of cable adapter connected to AWXRY connector

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

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

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

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

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

If query is sent, M142 returns the set value ofdhgent using standard exponential format. Exane5kHz
is returned as 2.050000e+004.

[SOUR] :FREQ :DUTY (?) <DNPD>
This command sets the duty cycle of PULP, PULS, RLRWMP, PWMS, PWMN function modes.
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Examples:
To set symmetrical squarewave voltage signal, 1aK eefined duty cycle:
VOLT 10.0; FUNC :PULS FREQ :DUTY <DNPD> <cr>

To set digital frequency POS signal with definedlydiycle :
FUNC :PWMP ;FREQ :DUTY <DNPD> <cr>

<DNPD>
Represents the duty cycle in percent. 0 to 100%beaset.

If query is sent, M142 returns the set value ofdhty cycle using standard exponential format. Epl@m25% is
returned as 2.50000e+001.

[SOUR] :FREQ :VOLT (?) <DNPD>
This command sets the amplitude of PWMP, PWMS, PWsitidals.

Examples:
To set the amplitude of PWMP digital frequency saign
FUNC :PWMP ;FREQ :VOLT <DNPD> <cr>

<DNPD>
Represents the voltage in Volts. 0.000 to 10.0G&N be set.

If query is sent, M142 returns the set value ofdgh®litude using standard exponential format. EXenth05V
is returned as 2.05000e+000.

[SOUR] :FREQ :ATTE (?) <DNPD>
This command sets the attenuation of digital S@ddency signal.

Examples:
To set the attenuation of high frequency signal:
FUNC :SQU ;FREQ :ATTE <DNPD> <cr>

<DNPD>
Represents the attenuation in decibels. 0 to -30atBbe set in 10 dB increments.

If query is sent, M142 returns the set value ofdttenuation using standard exponential format.nipte: -20
dB is returned as -2.00000e+001.

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

e Cor CEL sets ,Centigrade”
+ Ksets Kelvin“

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

If query is sent, M142 returns the set unit of noeasent{ C | K }.

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

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

e TS68 sets IPTS-68 temperature scale
e TS90 sets ITS-90 temperature scale
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The temperature scale remains valid after the @b is switched off.

If query is sent, M142 returns the set temperataede { TS68 | TS90 }.

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

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

If query is sent, M142 returns the set temperatigieg standard exponential format. Example: 20.5 returned
as 2.050000e+001.

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

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

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

If query is sent, M142 returns the set temperatigieg standard exponential format. Example: 20.5 returned
as 2.050000e+001.

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

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

If query is sent, M142 returns the set type themwopte {B|E|J|K|[N|R|S|T}

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

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

If query is sent, M142 returns the set temperatigieg 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 temperaamsor to be simulated.

Example: to activate the simulation of platinumistsice temperature sensor at I5@pproximated using
PT385 table (Europe):
:TEMP :PRT 350; :-TEMP :PRT :TYPE PT385 <cr>

If query is sent, M142 returns the set type of agjmation table { PT385 | PT392 | NI }.
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[SOUR] :TEMP :PRT :NRESistance (?) <DNPD>
This command sets the nominal resistance of thstaese temperature sensor &E01M to 2kQ can be set.

<DNPD>
Represents the nominal resistance in Ohms.

If query is sent, M142 returns the set value of imadnresistance using standard exponential forEBaample:
20.5Q is returned as 2.050000e+001.

MEASure subsystem

This subsystem allows to control the internal modtier of M142 calibrator. It sets the multimetdusctions
and reads measured values.

Keyword Parameters
MEASure
?
: CONFigure
:VOLTage
: CURRent
: MVOLTage
: RESistance
: FREQuency

: TEMPerature
:RTD
: TYPE (?) <CPD>{PT385|PT392}
: NRESistance (?) <DNPD>

: THERmocouple
: TYPE (?) <CPD>{B|E|J|K|N|R|BJ)
: RJUNCction (?) <DNPD>

MEAS ?

This command returns the measured value.
Example:20.8 is returned as 2.050000e+001.

MEAS :CONF ?

M142 returns the set measurement mode { VOLT | CURRVOLT | RES | FREQ | TEMPerature:RTD |
TEMPerature:THERmocouple | OFF }.
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MEAS :CONF :VOLT
This command selects the function VOLT (rangeX2V) of internal multimeter and switches it on.

Example: to set the multimeter to DC voltage 10\am&ement mode:
MEAS :CONF :VOLT <cr>

MEAS :CONF :CURR
This command selects the function CURR (range26mA) of internal multimeter and switches it on.

Example: to set the multimeter to DC current 20mdasurement mode:
MEAS :CONF :CURR <cr>

MEAS :CONF :MVOLT
This command selects the function MVOLT (range ZDO0mMV) of internal multimeter and switches it on.

Example: to set the multimeter to DC voltage 2000mé&asurement mode:
MEAS :CONF :MVOLT <cr>

MEAS :CONF :RES
This command selects the function RES (range 000Q) of internal multimeter and switches it on.

Example: to set the multimeter to resistance measent mode:

MEAS :CONF :RES <cr>

MEAS :CONF :FREQ
This command selects the function FREQ of intemmaltimeter and switches it on.

Example: to set the multimeter to frequency measarg mode:
MEAS :CONF :FREQ <cr>

MEAS :CONF :TEMP :RTD :TYPE (?) <CPD> { PT385 | PT3 92 }

This command selects the function RTD of internaltimeter, sets the type of resistance temperatemnsor and
switches the multimeter on.

Example: to set the multimeter to resistance teatpeg sensor type PT385 measurement mode:
MEAS :CONF :TEMP : RTD :TYPE PT385 <cr>

If query is sent, M142 returns the set type of agjnation table { PT385 | PT392 }.

MEAS :CONF :TEMP :RTD :NRESistance (?) <DNPD>

This command selects the function RTD of internalltimeter, sets the nominal resistance of the t@ste
temperature sensor t6@ and switches the multimeter on. (1@ 2kQ can be set.
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<DNPD>
Represents the nominal resistance in Ohms.

Example: to set the multimeter to resistance teatpez sensor Pt100 measurement mode:
MEAS :CONF :TEMP : RTD :NRES 100 <cr>

If query is sent, M142 returns the set value of maresistance using standard exponential forEeample:
20.5Q is returned as 2.050000e+001.

MEAS :CONF :TEMP :THER :TYPE (?) <CPD>{B |E|J |K|N|R|S|T}

This command selects the function TC of internaltimeter, sets the type of thermocouple and swictne
multimeter on.

Example: to set the multimeter to thermocouple Rsneement mode:
MEAS :CONF :TEMP : THER :TYPE R <cr>

If query is sent, M142 returns the set type oftmrouple {B|E|J|K|N|R|S|T}

MEAS :CONF :TEMP :THER :RJUNction (?) <DNPD>

This command selects the function TC of internaltimeter, sets the temperature of cold junctiorseliected
thermocouple and switches the multimeter on.

<DNPD>
Represents the temperature expressed in the titiy ske ‘UNIT’ command. In “Technical Data” chapthere
is list of acceptable ranges.

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

If query is sent, M142 returns the set temperatigieg standard exponential format. Example: 20.5 returned
as 2.050000e+001.

MEAS :CONF :OFF

This command switches the multimeter off.

TEST :RUN <DNPD>
This command starts selected procedure. Numbed @ tan be set.

<DNPD>
Represents number of procedure.

Example: to run test procedure 3 :
TEST :RUN 3 <cr>

TEST :RESU ?
M142 returns the result of selected procedure { SBABAIL | RUN }.

String ,RUN" is returned if selected procedure tdimished.
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I/D (instrument identification)
*IDN?
This command returns the identification of the nfaoturer, model, serial number and firmware revisio

The reply is formatted as follows:
MEATEST, M 142, 412341, 4.6

Operation complete
*OPC <cr>

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

Operation complete?
*OPC? <cr>

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

Operation complete?
*OPC? <cr>

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

Wait-to-Continue command
*WAI <cr>

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

Reset
*RST <cr>

This command resets the calibrator to its initiatiss.

Test operation
*TST? <cr>

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

Status byte reading (IEEE488 only)
*STB? <cr>

This query returns the Status Byte Register incigdihe MSS bit.
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Service Request Enable setting (IEEE488 only)
*SRE <value> <cr>

This command sets condition of the Service Redtrable register. Since bit 6 is not used, the mamirentry
is 191.

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

This query returns the Service Request Enable Regis

Event Status Register reading (IEEE488 only)
*ESR? <cr>

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

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

This command programs the Event Status Enableteedigs. If one or more of the enabled eventdefEvent
Status Enable register is set, the ESB of Stattis BRggister is set too.

Event Status Enable reading (IEEE488 only)
*ESE? <cr>

This query returns the Event Status Enable register

Clear status (IEEE488 only)
*CLS <cr>

This command clears the Event Status Register lamdStatus Byte Register except the MAV bit and outp
queue.

Remote control
*REM <cr>

This command activates the remote control. Whert#tierator is controlled by GPIB bus, it goeshe temote
control mode automatically. When remote controhdsive, the calibrator ignores all controls frone thont
panel, except LOCAL button.

Local control
*LOC <cr>

This command activates the local control (usingntfiganel buttons). When the calibrator is contobly GPIB
bus, it goes to the local control mode automatycall
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Local control lock
*LLO <cr>

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

Local control unlock
*UNL <cr>

This command cancels the ,*LLO" command. Unlockedilrator can be returned to local control mode by
pressing LOCAL button.
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Standard Status Data Structures

All status registers are defined by the IEEE-48&2ndard. The programmer has access to Statustétegis
Enable Register and Output Queue in the M142 Calilor

[ Pon{UrQ [ cmE [ ExE | DDE [avE| o [oPC| ESR Event Status Register

Read using "ESR?

v
PR Output Queue

OR
4
()
-

JPARN AR RS FIRN S AU N S S——
?

Wirte using "ESR v
[ 7 | 6 [ s | 4] s [z ] 1] o | ESE EventStatus Enable Register :
. 4 Read by Serial Poll
Service RQS ¥ hd Paepeenee
Request |4—<| 0 ess mav| o | o | o | 0o | STB Status Byte Register
Generation WSS _
Y < 44— Read ugng *STE?
x v
(&) v
......................................... v
.......................................... T Read Usng "SRE?
% Whte udng "SRE
[ 2 ] « | o | SRE Service Request Enable Register

Status Register Overview

Status data structure of M142 Calibrator contaitieing registers:

STB - Status Byte Register

SRE - Service Request Enable Register
ESR — Event Status Register

ESE — Event Status Enable Register
Output Queue

STB Status Byte Register

The summary messages from the Event Status Regisle@utput Queue are used to set or clear theppate
bits (B4 and B5) of the Status Byte Register. Th#tgedo not latch, and their states (0 or 1) atelg dependent
on the summary messages (0 or 1). For examplee iStandard Event Register is read, its registiéclegar. As
a result, its summary message will reset to O, kviridurn will clear the ESB bit in the Status BRegister.

Bit configuration of Status Byte Register :
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RQS Request Service, bit 6. The RQS bit is setuwddnever bits ESB or MAV change from 0 to 1 anal ar
enabled (1) in the SRE. When RQS is 1, the M142rtsshe SRQ control line on the IEEE-488
interface. You can do a serial poll to read thigdsee if the M142 is the source of an SRQ.

MSS  Master Summary Status, bit 6. The MSS bittiscs& whenever bits ESB or MAV are 1 and enabligd (
in the SRE. This bit can be read using the *STBfroand in serial remote control in place of doing a
serial poll.

ESB  Event Summary Bit, bit 5. The ESB bit is setltvhen one or more enabled ESR bits are set to 1.
Conversely, the ESB bit is set to 0 when no enaBIeR bits are set to 1.

MAV Message Available, bit 4. The MAV bit is set fowhenever data is available in the M142 IEEE488
Output Queue. This message is used to synchronfpemation exchange with the controller. The
controller can, for example, send a query commanthé¢ M142 and then wait for MAV to become
TRUE. The IEC 625-1 bus is available for other udgle an application program is waiting for a
device to respond. If an application program begimead operation of the Output Queue without first
checking for MAV, all system bus activity is held until the M142 responds.

SRE Service Request Enable Register

The Service Request Enable Register is an 8-bistergthat enables corresponding summary messagie i
Status Byte Register. Thus the application programran select reason for a device (M142) to issserace
request by altering the contents of the SRE. Thei@e Request Enable Register is read with the *BRE
common query. The response message to this quamgsents the sum of the binary-weighted valuebh®SRE.
The value of unused bit 6 shall always be zero. $bevice Request Enable Register is written with*BRE
common command followed by an integer value (0 +)18ending the *SRE common command followed by a
zero clears the SRE. A cleared register does hmivatatus information to generate a rsv local ragssand
thus, no service request are issued. The ServiqgaeReEnable Register is cleared upon power-on.

ESR Event Status Register

The Event Status Register is a two-byte registavtiith the higher eight bits are always 0, andltiveer eight
bits represent various conditions of the M142 calitr. The ESR is cleared when the power is tuoredand
every time it is read.

Bit configuration of Event Status Register :

PON  Power On, bit 7. This event bit indicates #matff-to-on transition has occurred in the dedgeower
supply.

URQ User Request, bit 6. This event bit indicatessa@hnecting or connecting of any cable adaptethé¢o
auxiliary connector on the front panel.

CME Command Error, bit 5. This event bit indicatkeat an incorrectly formed command or query hasbee
detected by the M142.

EXE  Execution Error, bit 4. This event bit indicatthat the received command cannot be executedgdwi
the device state or the command parameter beingfdugtunds.

DDE Device Dependent Error, bit 3. This event bilicates that an error has occurred which is nethe
Command Error, a Query Error, nor an Execution IE#&oDevice-specific Error is any executed device
operation that did not properly complete due toesaondition, such as overload.

QYE  Query Error, bit 2. This event bit indicateattkither:
1. an attempt is being made to read data from titpu® Queue when no output is either present or
pending
2. or data in the Output Queue has been lost

OPC  Operation Complete, bit 0. This event bit inggated in response to the *OPC command. It ine&cat
that the device has completed all selected perafiegations.
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ESE Event Status Enable Register

The Event Status Enable Register allows one or rageats in the Event Status Register to be refleictehe
ESB summary-message bit. This register is defioed fbits, each corresponding to the bits in therE\Btatus
Register. The Event Status Enable Register is wéddthe common query *ESE?. Data is returned bmary-
weighted value. The Event Status Enable Registaritsen to by the common command, *ESE. Sendirgy th
*ESE common command followed by a zero clears t8&.EThe Event Status Enable Register is cleared upo
power-on.

Output Queue

The Output Queue stores response messages ugththeead. The availability of output is summadiby the
MAV (message available) summary message. The MAYInsary message is used to synchronize information
exchange with the controller. The Output Queuel stk first in, first out (FIFO) Queue. The Out@ueue is
cleared upon power-on.

User Manual v47 103




M-142 Multifunction Calibrator MEATEST, s.r.o.

Examples of use

Calibration of measuring instruments

The calibrator can be used for direct calibratidrvarious instruments which measure electrical esluOpt.
140-01 cable adapter is recommended. The cableteadamludes a temperature sensor which allows the
measurement of external temperature. Measured calube displayed by pressing INPUT button.

Multimeters

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

Voltage ranges

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

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

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

The instrument to be calibrated can be connectbéreilirectly to the front panel terminals, or thgh Opt.140-

01 cable adapter. If L terminal of the instrumembe calibrated is not grounded, then calibratbdgerminal
should be grounded (GND U ON, see ,Setup menu“&hnap

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

CEEE £u
CEEE £E
CLEE EE

dEplioEi T

Truncated waveform with defined distortion can kedifor testing of multimeters
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Connection of a multimeter to be calibrated (vadtagnge) to the terminals of 140-01 cable adapter

30.00000 R

Current ranges

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

When using the current output under heavy loadt¢180 A), the runtime is limited to 0 to 60 s. Thmtime
depends on the set current and it is controlledheymicroprocessor. The user cannot extend thenrenif
longer runtime is required, the output terminalsstrioe unloaded, some time must elapse (for exampial
and the load can then be connected again.

When feeding 2 to 30 A current to the output teatinthe output voltage must not exceed approxVinge for
currents to 20 A and 0.5Vrms for current to 30 #Xhke current induces higher voltage on the lohd,dalibrator
disconnects the output terminals and displays @t eressage.

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

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

The instrument to be calibrated can be connectiberedirectly to the front panel terminals, or tpt@40-01
cable adapter. If L terminal of the instrument ®dalibrated is not grounded, then calibrator’s(H)J terminal
should be grounded (GND U ON, GND | ON, see ,Sehgnu“ chapter).
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Connection of a multimeter to be calibrated (currange) to calibrator’'s output terminals

EECE EE
CEEE £

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

Connection of current coil:

CEEE g | [ 0a /® _
fHEE EE ) e Current coil
140-50

Powermeters

The calibrator can be used for calibration of D@ A€ digital and analogue powermeters and energgnsie

The following limitations apply:  voltage 0.2V®IO0V
current 2mAto 20 A
frequency DC, 40 Hz to 400 Hz
time 1.1st01999 s
phase shift -180 to +180°

The display can show active, reactive and appgr@ner and energy values. The phase shift betweeautput
voltage and current can be set and displayed dseitber as the power factor (PF, d@gsor as the phase shift in
degrees.
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In the P-E mode, the permitted load of the voltage current outputs is the same as in the voltagearrent
modes. If the output is overloaded, the calibrdisconnects the output terminals and displays eor eressage.
For calibration of tong powermeters, current caih ®e used. Power factor meters can be calibratecih

Basic connection of a powermeter to the calibrator

Possible methods of grounding of the measurement it

To prevent the creation of ground loops and to enthe guaranteed precision of the calibratorptheermeter
to be calibrated as well as the calibrator mugtrioperly grounded.

Depending on the nature of the measurement instrutade calibrated, the following situations cacur:

Device under test GND U GND |

U input floating ON ON
| input floating

U and | inputs galvanically
disconnected, not grounded

U input floating ON OFF
| input floating

galvanically connected terminals L (OFF) (ON)
both U and | inputs, not grounded

voltage input grounded OFF ON
current input floating

voltage input floating ON OFF
current input grounded

both voltage and current inputs OFF OFF
grounded

Tab. 18 Recommended way of signal terminal groundin

ATTENTION

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

The calibrator can be used for basic calibratiotheffrequency ranges of multimeters and simplentas. The

calibrator provides the following functions:

e calibration of frequency functions up to 20 MHz ngsisquarewave signal. The function is activated by
pressing F direct mode button and selecting HF mBrEuency can be set.

¢ check of input sensitivity from 1 mV to 10 V in tfrequency range up to 100 kHz. The function isvated
by pressing F direct mode button and selecting Pindde. Frequency, amplitude and duty cycle can be se

¢ calibration of time period using squarewave sigmabse period can be set up to 10 s, with selecthltle
cycle. The function is activated by pressing F cinmode button and selecting PWM mode. Frequency,
amplitude and duty cycle can be set.

The instrument to be calibrated connects to FRE@ector using BNC/banana cable.

Connection of the frequency output

Counter to be calibrat

30.00000 A

|
Jo

Coaxial cabl

The calibrator can be used for basic calibrationstilloscopes. The calibrator provides the follogvfunctions.

¢ check of time base up to 20 MHz using squarewageasi The function is activated by pressing F direc
mode button and selecting HF mode. Frequency caete

* check of vertical channel input sensitivity fromniv to 10 V in the frequency range up to 10 kHz. The
function is activated by pressing F direct modeadiutnd selecting PWM mode. Frequency, amplitudk an
duty cycle can be set.

* check of bandwidth using a signal up to 20 MHz wigy steep rising edge (less than 5 ns). Calitmadif
time period using squarewave signal whose periadbeaset up to 10 s, with selectable duty cycles Th
function is activated by pressing F direct modedrutind selecting PWM mode. Frequency can be bet. T
delay of the signal displayed on the oscilloscogeteen is checked.

The oscilloscope to be calibrated connects to FR&@ector using a coaxial cable.

Thermometers

The calibrator can be used for calibration of tdamgrs used in thermometers and heat meters, wisieha

thermocouple or Pt or Ni sensor. The block conmettethe sensor is checked, as it is disconnected the

transducer and the calibrator’s output is connetddtie transducer’s input instead. Simulationhefrinal sensor
is activated by pressing T direct mode button.ret ldi resistance temperature sensors as well & R, S, B,

J, T, E thermocouples can be simulated.

The calibrator can be connected to transducerigtiimpone of the following ways:

< without the cable adapter, directly to Hi/Lo teralsn Temperature of cold junction must be compekby
manual setting of RJ value. The connection is sintd voltmeter connection.

« with cable adapter Option 140-01 to the terminald.¢d Automatic compensation of TC sensors cold
junction can be used here. The cable adapter ipmegh with build-in Pt1000 temperature, which measu
ambient temperature. After build-in meter switchomg (button INPUT ON) and with cable adapter 140-01
connected, automatic compensation of TC cold joncttemperature is performed. When meter is
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deactivated (INPUT OFF), cold junction temperat(Rd) can be set manually only. Connection of device
under test is similar to the voltmeter connection.

e using 140-01 cable adapter and OUTPUT terminalmpkgature of cold junction must be compensated by
manual setting of RJ value.

Measurement using the calibrator

Thanks to built-in multimeter, the calibrator canised for basic calibration of some sources atietal
signals. The table lists the type of adapter wigalecessary for a particular measurement.

DC voltage to 20 V Opt. 40
DC voltage to 2 V Opt. 80
DC current to 25 mA Opt. 40
Resistance to 2Ck Opt. 60
Impulse frequency to 15 kHz Opt. 40
External TC temperature sensor Opt. 80
External RTD temperature sensor Opt. 60

Tab. 19 Application of cable adapters

Note: Cable adapters Option 40, 60, 70, 80 betormasic delivery.

Voltage, current and frequency

10 V voltage range, 20 mA current range and frequesp to 15 kHz can be measured using Opt. 40 cabie
connection simple. The cable is connected to catlilis AUXILIARY connector, the other end has baasn
which connect calibrator to the measured objecteliiimaking the connection, observe the polarity @rthect
the calibrator’s L terminal to the L (common) oognded terminal of the measurement instrument. clivade
the measurement, select the respective functiorerand press INPUT to measure the input value.

ATTENTION
The input terminals of the built-in multimeter are floating. Maximum voltage between
the input terminals and the chassis is 15 Vpk. Ifttis value is exceeded, the multimeter
can be damaged.

If the measurement range is exceeded, the calibdétplays an error message; input terminals aseotinected
only in the voltage and current measurement mode@main connected in all other modes.

The multimeter allows the measurement of small @Bages in the range of 0 to 2 V using Option 8blea
adapter. Connect inner two wires Hu and Lu to theat. To activate the measurement, select mVDCtion
mode using METER button in the function menu arebpiiNPUT to measure the input value.

Measurement of resistance or temperature using resiance temperature sensors

Resistance can only be measured using four-wir@estion using Opt. 60 cable adapter with four basan
labeled Hi, Hu, Lu, Li. Their meaning is as follaws

« Hi current terminal H
e Hu voltage terminal H
e Lu voltage terminal L
e Li current terminal L

During the measurement of resistance or temperaging resistance temperature sensors, the rufgisape to
the four-wire connection must be observed.
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Connection of Pt100 sensor using Opt. 60 cable:

Hi

M-140 Multitunction Calibrator e ol Hu
EEEE €6
PUlEEEE EE
EUEE EHE
dEP|LIEY HE

Lu

Li

Measurement of temperature using thermocouples

The built-in multimeter allows the measurement & BIC and temperature using external thermocoupjiod
80 cable adapter is required. Temperature of eoidtjon must be set manually. To activate the nreasent,
select T TC function mode using METER button in filmection menu and press INPUT to measure the input
value.

Connection of thermocouple to Option 80 cable agfapt

MA40 Multifunction Calibrator

CEEE €6 Hu

fEEE EE

coel 6@ K
Lu

Testing of control unit, transducers and evaluation units

The calibrator can be used for calibration andrtgsif various instruments and regulators which tniesfed by
precise signal and whose response (electrical Bigr® be measured.

Two methods of connection can be used, each of Heimg different function and generation and mearsent
ranges.

Simultaneous mode can only be used if Opt 40, 60cdble adapter is connected to AUXILIARY terminal.
When no adapter is connected, simultaneous modethe activated.

Option 40/60 cable adapter application

Cable adapter Option 40 cable supports simultamemde - measurement of voltage up to 12 V, cuuprb
25 mA and frequency up to 15 kHz. Option 60 cablapder is designed for four-wire measurement a$tasce
or temperature using resistance temperature sensors

Option 70 application

The adapter is aimed for four-wire sourcing of s&sice values and for four-wire resistance temperaensor
simulation. Re-calibration of resistance functidithe calibrator can be performed only with thigpiekr.
Resistance ranges are the same as two-wire restanges with output on Hi — Lo terminals on frpanel.
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When adapter Option 70 is used, resistance owprily on output terminals on this adapter. Framtgb Hi —
Lo terminals are switched off.

When adapter Option 70 is used, set resistance valtonnected to the adapter output terminals peemtly.
Status of button ON/OFF doesn’t influence resistatunnecting or disconnecting.

Option 80 application

The adapter is designed for mVDC and thermocougpigéerature sensors measurement. Appropriate mode ca
be displayed by pushing METER button and seleateua fist of functions. When Option 80 adapter is
connected to auxiliary connector only mVDC functieith total range from 0 to 2 000 mV or temperature
measurement is available. When connected extdraahbcouple to Option 80, temperature of the seissor
directly displayed. Type of thermocouple can bers®ETER setup.

Table bellow shows measurement capability of diffiticable adapters connected to the auxiliary aone

No. function 140-41  140-40 140-60 140-70 140-80 140-90 140-01
1 VvV DC Y Y N N N N N
2 mA DC Y Y N N N N N
3 mV DC Y N N N Y N N
4 R 4W Y N Y N N N N
5 Freq Y Y N N N N N
6 TTC Y N N N Y N N
7 TRTD Y N Y N N Y Y

Tab.20 overview of cable adapters

Note:  Option 140-70 is applicable only for fourrsimulation of resistance
Option 140-41 belongs to M-140 model accessorydvawmeasuring section of the option (field
INPUT) can be applied for M-142 model as well.

Option 90 application

Option 90 is Pt 1000 external temperature senstabde for automatic compensation of cold junctiamen
simulating TC temperature sensors.
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Examples of tests
Examples of applications

Sourcing/simulating Measurement Application

Pt 100 temperature 10V/20mA/f Calibration of temperature evalaatunits, setting of

sensor temperature regulators

TC temperature sensor 10V/20mA/f Calibratidbtemperature evaluation units, setting o
temperature regulators

Frequency 10V /20 mA Setting/calibration of eryemgeters

Resistance 10V /20 mA Measurement of resistarndgds

Calibration of a single phase “electrical powerfeat loop” transducer

DUT — power transducer

INPUT OUTPUT

HU LU HI L -l

| ©. 000 99

5 -
Opt. 40 adapter j

Function setup: Calibrator P function (voltagerrenat, power factor, frequency)
Multimeter DCI
Adapter Opt. 40
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Specification

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

Voltage

summary range DCV:
summary range ACV:
internal ranges:
voltage resolution:
frequency resolution:
frequency uncertainty:
frequency range:

DCV uncertainty

Calibrator

@V — 1000 V

0.1mV -

1000 V

20 mv, 200 mv, 2V, 20 V, 2401900 V

61/2 digit
6 digit, m
0.005 %

20 Hz to 100 kHz bellow 20 V

inimum step 0.0@1H

20 Hz to 10 kHz bellow 200 V
20 Hz to 1000 Hz bellow 1000 V

Range

Protection against external voltage [Vpk]

O pV —20.00000 mV
20.00000 mV — 200.0000 m\/
0.200000 mV — 2.000000 V
2.00000 V - 20.00000 V
20.0000 V - 240.0000 V
240.000 V —1000.000 V

% value +uV Max. current [mA]
0.005 + 6 1
0.0015 + 8 5
0.0012 + 10 30
0.0010 + 50 30
0.0015 + 500 30

0.005 + 20 000 2

60

60
60
60
350
1450

*2 value of the range for uncertainty calculatio2@§ V

ACV uncertainty

Range

% value + % range

Max. current [mA]

0.10000 mV — 20.00000 mV
20.0000 mV — 200.0000 mV;
0.200000 mV — 2.000000 V
2.00000 V —20.00000 V
20.0000 V — 240.0000 V2
240.000 V —1000.000 V

% value +uV Max. current [mA]
20 Hz - 10 kHz 20 Hz - 10 kHz
0.2 +30 0% *
0.1+ 80 4%
0.018 + 100 30
0.018 + 1 000 30
0.018 + 10 000 30
0.03 + 200 0do * 2

10 kHz - 50 kHz K9z - 50 kHz
0.20 + 0.10 + 2@V 05%
0.15 + 0.05 + 2@V 43
0.05 +0.01 10
0:(503 10

*1yalid for f < 1000 Hz

*2 value of the range for uncertainty calculatio2@ V, in the range 200 to 240 V is frequency ledito 1000 Hz.
*3Qutput resistance < 0.1 Ohm. Minimum load resistdaet0 Ohm

Range % value+ % range | Max. current [mA] Protection against external voltage [VpK]
50 kHz - 100 kHz 50 kHz - 100 kHz
0.10000 mV — 20.00000 mV 1.0 +0.10 +120 0.5 *# 60
20.0000 mV - 200.0000 mV| 0.3 +0.05 + 2QuV 2 * 60
0.200000 mV — 2.000000 V 0.2 +0.05 5 60
2.00000 V —20.00000 V 0.2 +0.05 5 60
20.0000 V — 240.0000 V2 -- 350
240.000 V —1000.000 V - - 1450
Auxiliary parameters
Range 20mVv 200mV 2V 20V 200V 1000V
THD ™ 0,05% + 200 | 0,05% + 300 0,05% 0,05% 0,05% 0,2%
uv uv
output impedance <10 mD <10 nmQ <10 nm <10 nm <100 n@ <100 n©
maximal capacitanceg 800 pF 800 pF 30 nF 50 nF 10 nF 150 pF
load

"1 parameter includes non-linear distortion and nomroaic noise
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"2 valid for frequencies to 10 kHz

Function Shape
voltage range:
wave form:

peak value uncertainty:

displayed values:

Current

summary range DCI:
summary range ACI:

internal ranges:
resolution:

frequency resolution:
frequency uncertainty:

frequency range:

DCI uncertainty

1 mVto 200V

square, positive, negative, symitatrramp A, ramp B, triangle

truncated sin with THD 13,45 %
0.3% + 50 uv
peak, effective
Minimum frequency for squarewave signals is 0.1 fdeall other wave shapes 20 Hz.

|0A - 30 A (with current coil 140-50 to 1000A)
A — 30 A (with current coil 140-50 to 1000 A)
200A, 2 mA, 20 mA, 200 mA, 2 A, 30 A
61/2 digit
6 digit, minimum step 0.B@1
0.005 %
20 Hz to 5 kHz
20 Hz to 1000 Hz bellow 20 A

40 Hz to 500 Hz

bellow 200 mA

in range 20to 30 A

Range

% value +uA

Min. compliance voltage [V]

0.0000pA — 200.000QUA
0.200000 mA — 2.000000 mA
2.00000 mA — 20.00000 mA
20.0000 mA — 200.0000 mA
0.200000 A — 2.000000 A
2.00000 A — 20.00000 A
20.00000 A — 30.00000A

0.05 + 0.02
0.02 +0.1
0.01 + 0.6
0.01+6
0.015 + 100
0.02 +2 000
[0.02 + 0.003* (I-20)] + 20007

ACI uncertainty

Range

% value +uA

Min.
compliance
voltage [Vrms]

% value +uA

Min.
compliance
voltage [Vrms]

% value +uA

Min.
compliance
voltage [Vrms]

1.0000pA — 200.000QUA
0.200000 mA — 2.000000 mA
2.00000 mA — 20.00000 mA|
20.0000 mA — 200.0000 mA|
0.200000 A — 2.00000 A
2.00000 A — 20.00000 A
20.00000 A — 30.00000A

20 Hz - 1 kHz™?
0.15 + 0.02

0.07 +0.2
0.05+1

0.05 + 10

0.05 + 100
0.10 + 6000

[0.1 + 0.003* (I-
20)] + 6000°°

w w W w

15
0.5

1 kHz -5 kHz
0.30 +0.22
0.20+1

0.20 + 10

0.20 + 10

5 kHz — 10 kHz
050+1.4
0.50 + 14
0.50 + 140

"I Continuous current in range bellow 10 A. In rad@eto 30 A limited time to 60 s for current bell@® A and 30 s bellow 30 A.
"2 Frequency range for current 20 to 30 a is 40 HE0® Hz

" |is set output current in [A]

When option 140-50 Current Coil is used, add umdety 0.3% of the set current to the value spedifin above table. Output current is
multiplied by factor 25 or 50 depending on applied range.

Auxiliary parameters

Range 200 uA 2 mA 20 mA 200 mA 2A 20 A
maximal inductive load™ 1H 100 mH 100 mH 10 mH 1 mH 500 uH
THD 2 0,2% 0,2% 0,2% 0,2% 0,2% 0,3%
"I DC and AC 50/60 Hz, voltage on the load < 2Vrms
"2 parameter includes non-linear distortion and namrbaic noise
"3 Distortion in range 20 to 30 A is max. 0.5%
Function Shape
current range: 100 uAto 2 A
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wave form: square, positive, negative, symitatrramp A, ramp B, triangle
truncated sin with THD 13,45 %

peak value uncertainty: 0.3 % + 500 nA

displayed values: peak, effective

Minimum frequency for squarewave signals is 0.1 fdeall others 20 Hz.

Resistance
summary range: Q to 1000 M2
resolution : 41/2 digit
Resistance uncertainty
Range % of value * *3 | Resolution | Applicable test currenf Max. voltage/current | Max. voltage/current on
[2 range on lower range limit # higher range limit ¥
0Q-10Q 0.03+5m® 0.01 400 uA - 100 mA -/ 100mA 1V /100mA
10Q-33Q 0.015+5m@ 0.01 400pA - 100 mA 1V /100mA 3.3V/100mA
33Q -100Q 0.010 +5 @ 0.01 400pA — 40 mA 3V /100 mA 3.3V/100mA
100Q - 330Q 0.010 + 5 @ 0.01 400pA — 40 mA 3V /30 mA 10V /30mA
330Q -1 kQ 0.010 0.1 400pA — 11 mA 3.3V/ 10mA 10V / 10mA
1kQ-3.3K2 0.010 0.1 100pA — 6 mA 12V /12mA 20V / 6mA
33K -101kQ 0.010 1 20pA -2 mA 12V / 3.5mA 20V / 2mA
10 k2 - 33 kKQ 0.010 1 4 uA — 600pA 12v/1.2mA 20V / 600uA
33kQ - 100 K2 0.010 10 1 pA — 200pA 12V / 360uA 20V / 200uA
100 K2 - 330 k2 0.010 10 1pA - 60pA 12V / 120uA 20V / 60uA
330 kQ -1 MQ 0.010 100 0.2pA — 20pA 12V / 36uA 20V / 20uA
1 MQ-3.3MQ 0.020 100 40 nA — 6pA 12V / 12uA 20V / 6UA
3.3 MQ - 10MQ 0.050 1.000 10 nA - 2uA 12V / 3.6uA 20V / 2uA
10 MQ - 33 MQ 0.1 1.000 10 nA—600 nA 12V /1.2uA 20V /0.6uA
33 MQ - 100MQ 0.2 10.000 10 nA—-180 nA 12V / 0.36uA 20V /0.18uA
100 MQ - 1000 M 0.5 10.000 4 nA—-20nA 12V /0.1uA 20V / 0.02uA

1 In range Q2 to 200 K2 specification is valid for four-terminal connectiasing Option 70 Cable adapter. For two-terminal

connection from front panel terminal add 20 mOhm.

2 Voltage is expressed in V pk-pk.

s In range 200 K to 1000 M2 specification is valid for two-terminal connectidirectly at front panel terminals Hi-Lo.

Capacitance

summary range: 0.7 nF to 10B
resolution : 41/2 digit
Capacitance uncertainty
Range % of value Max. frequency [Hz] Max. test voltage [V]
700 pF-1nF 0.5+ 15 pF 1000 2-55
1nF-33nF 0.5+5pF 1000 2-55
3.3nF-10nF 0.5 1000 2-55
10 nF-33 nF 0.5 1000 2-55
33 nF-100 nF 0.5 500 2-55
100 nF — 330 nF 1 300 2-55
330 nF - IuF 1 300 2-55
1uF — 3.3uF 15 300 2-55
3.3uF — 10uF 15 300 2-55
10 pF - 100pF 2.0 300 2-55

AC and DC power/energy

summary voltage range: 0.2Vto 240V

current capability of voltage output: dependglanvoltage range
summary current range: 2mAto 20 A

maximal voltage on current output: depends erctirrent range
electric power range: 0.0004 to 4.8 kVA

phase angle ( PF range): -180° to +180° (-1tin PF)
phase angle ( PF ) resolution: 0.1° (0.001Rn P

time period range: 1.1st01999s

time period accuracy: 0.01% +0.1s

time setting resolution: 0.1s

frequency range: DC, 40 Hz to 400 Hz
frequency resolution: 6 digit, minimum step@L6iz
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DCV uncertainty
See table of DCV uncertainty.

DCI uncertainty

Range % value +uA Max. compliance voltage [V]
2.00000 mA — 20.00000 mA 0.05+2 3
20.0000 mA — 200.0000 mA 0.05 + 10 3
0.200000 A — 2.000000 A 0.05 + 100 3
2.00000 A — 20.00000 A 0.05 + 2000 15

"I Continuous current in range bellow 10 A. In raf@eo 20 A limited time to 30 s.

DC POWER uncertainty
Uncertainty of DC power can be calculated from tiiofving formula:

dP= v (dW +dP +0.02) [%]

where  dP is uncertainty of output power [%]
dU is uncertainty of set voltage [%]
dl is uncertainty of set current [%0]

DC ENERGY uncertainty
Depends on voltage, current, time values. Themesgrtainty is 0.016 %.

ACV uncertainty
See table of ACV uncertainty.

ACI uncertainty

Range % value +uA Max. compliance voltage [V]
2.00000 mA — 20.00000 mA 0.05+2 3
20.0000 mA — 200.0000 mA 0.05 + 10 3
0.200000 A — 2.000000 A 0.05 + 100 3
2.00000 A — 20.00000 A 0.05 + 2000 15

"I Continuous current in range bellow 10 A. In rad§eto 20 A limited time to 30 s.

PHASE uncertainty

Frequency range [Hz] Phase accuracy @[
40.000 — 200.000 0.15
200.001 — 400.000 0.25

AC POWER uncertainty
Uncertainty of AC power can be calculated from tiefving formula:

for active power dP =/ (dW +dP +dPE +0.03) [%]
for reactive power dP ¥ (dU? +dP + dPF? + 0.03) [%)]
for apparent power dP#(dJ +d? +0.0%) [%0]
where  dP is uncertainty of power [%]
dU is uncertainty of set voltage [%]
dl is uncertainty of set current [%0]
dPF is uncertainty of power factor (¢9s [96]

For calculation of dPF is valid following formula
dPF = (1 — coshe-dd)/cosd) * 100  [%)]

where ¢ s set phase shift between voltage and cuoetputs
db is uncertainty of set phase shift in table above

dPF* is uncertainty of of sin[%]
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For dPF* is valid following formula:

dPF* = (1 — sind+d¢)/sin ) * 100  [%]

Example:

Set parameters: U=100V,1=10A, dos 0.5, f = 50 Hz, displayed value of active powew
Output voltage uncertainty: dU = 0.025 % valu®.810 % range = 0.045 %

Output current uncertainty: dl = 0.05 % value .810% range = 0.06 %

Uncertainty due the set phase shift: PF 0.5 cooredp phase shift 60 °©
dPF = (1 — cos (60+0.15)/cos 60) * 100 = (14907/0.5) * 100 = 0.45 %
Output power uncertainty: dP +(0.04% + 0.06 + 0.45 +0.0%) = 0.46 %

POWER FACTOR (PF)
range: -1.0to +1.0
PF uncertainty can be calculated for any set vafumitput voltage, current and PF from followingrfwla:

dPF = (1 — coshe-dd)/cosd) * 100  [%)]

where ¢ is set phase shift between voltage and current
dp is uncertainty of set phase shift form the abtaide

AC ENERGY uncertainty
It depends on set value of voltage, current, timRF. The best uncertainty is 0.07% for appaneetgs.

Frequency

summary range: 0.1 Hz to 20 MHz

frequency uncertainty: 0.005 %

frequency resolution: 6 digit, minimum step 0.B@1

output: BNC connector located on the front panel

modes: - PWM square wave output with calibrated duty cyeléo, frequency and
amplitude
- HF square wave output with calibrated frequernay amplitude

Mode PWM

frequency range: 0.1 Hz to 100 kHz

voltage range: 1mVtol0V

duty cycle ratio range: 0.01t0 0.99

wave form: square, symmetrical— positive — negati

duty cycle ratio uncertainty: 0.05 %

signal noise (20 Hz — 1 MHz): <2 mV from 0.1HZ1® kHz

<10 mV from 10kHz to 100 kHz

Amplitude uncertainty (average top/bottom squarergglevel)

range % value + V % value + mV
0.1 Hz to 10 kHz 10kHz to 100 kHz
1.00000 mV — 20.00000 mV 0.2+0.02 mVv 0.2+0M m
20.0001 mV — 200.0000 mV 0.1 +0.02 mV 0.1+0M m
0.200001 mV - 2.000000 V 0.1 +0.02 mV 0.1 +1\M
2.00001 V —10.00000 V 0.1 +0.02 mV 0.1+0.1 mV
Mode HF
frequency range: 0.1 Hzto 20 MHz
output impedance: 50
wave form: square symmetrical, duty cycleardtil
amplitude: 4 Vpy-pk
output amplitude range: 0, -10, -20, -30 dB- 1+dB
amplitude uncertainty: 10 %
rise/fall time: <3ns
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Temperature sensors simulation
temperature scale:
types of sensors:

ITS 90, PTS 68
RTD, TC

A. RTD (resistance) sensors

types: Pt 1.385, Pt 1.392, Ni

range of RO setting: MDto 2k

temperature range: -200 to +8%D

temperature uncertainty: 0.68 to 0.5°C (see table bellow)

resolution: 0.7
Ranges and uncertainties of RTD sensor simulation
type range —200 — 25%C range 250 — 856C
Pt100 0.rc 0.3°C
Pt200 0.1°C 0.2°C
Pt1000 0.2°C 0.4°C
Ni100 0.07°C™ --

"L valid in range —60 to +18%C.

Uncertainties in the table are maximal uncertainté RTD sensor simulation. Actual uncertainty facle set value of
simulated temperature is determined by uncertaihtglevant resistance. Actual temperature uncestas displayed on the

calibrator display. Actual uncertainties are alwkyger than those in above table.

B. TC sensors:
types:
temperature range:

temperature uncertainty:

resolution:

K,N,R,S,B,J, T, E
-250 to +1820according to the type
0.4 to 4C3(see the table bellow)

0.r

Ranges and uncertainties of TC sensor simulation

R range fC] -50-0 0 - 400 400 — 1000 1000 — 1767
uncertainty {C] 18-14 1.4-07 0.7-0.6 0.6-0.5

S range fC] -50-0 0- 250 250 — 1400 1400 — 1767
uncertainty {C] 16-1.3 1.3-0.8 0.8-0.6 0.7-0.6

B range fC] 400 — 800 800 - 1000 1000 — 1500 1500 — 1820
uncertainty {C] 1.7-09 0.9-0.8 0.8-0.7 0.7-0.6

J range fC] -210 - -100 -100 - 150 150 — 700 700 — 1200
uncertainty {C] 0.3-0.2 0.2-0.1 0.2-0.1 0.2

T range fC] -200 - -100 -100 - 0 0-100 100 — 400
uncertainty {C] 0.4-0.3 0.2 0.2 0.1

E range fC] -250 - -100 -100 - 280 280 — 600 600 — 1000
uncertainty {C] 0.7-0.2 0.2-0.1 0.1 0.1

K range fC] -200 - -100 -100 - 480 480 — 1000 1000 — 1372
uncertainty {C] 0.5-0.2 0.2 0.3-0.2 0.3

N range fC] -200 - -100 -100 - 0 0-580 580 — 1300
uncertainty {C] 0.7-0.3 0.3 0.2 0.2

Uncertainties in the table show range of the uagaits of TC sensor simulation in specified ramygtual uncertainty for
each set value of simulated temperature is detedriry uncertainty of relevant DC voltage. Actual penature uncertainty
is displayed on the calibrator display.

118 User Manual v47




MEATEST, s.r.o. M-142 Multifunction Calibrator

Multimeter
Functions: DC voltage
DC current
resistance,
temperature
Ranges and uncertainties
function total range uncertainty (%) resolution / range
DC voltage - DCV* 0to +/-20.0000 V 0.01 % + 50V 100uV / 10V
DC voltage - mvDC! 0to +/-2.00000 V 0.02 % + 7uV 20mV / 100nV, 200mV / 1uV,
2V /[ 10uV
DC current” 0to +/-25.0000 mA 0.015 % + 300 nA 100 nA/20mA
Frequency 1.000 Hz to 15 000.00kHz 0.005 10pHz — 0.1 Hz
Resistanc& 0.000 to 2 500.0@ 0.02% + 10 nQ2 20Q / 1mQ, 20 / 1mQ, 2kQ /
10mQ
Temperature - PT sensor -200.000 to +8509008 0.1°C 0.1°C
Temperature — TC sensor -250.00 to +1826@F see Table 0.0%C
"1 Uncertainties are valid after performing ZERO coti@n in set mode
"2 Measuring current 1 mA
" For Pt 1000 sensor maximum temperature is®85Maximum measured resistance is2 k
*4 Maximum allowed analogue input DC voltage is 2 V.
Ranges and uncertainties of temperature measuringhwitC sensor
R range {C] -50-0 0 —400 400 — 1000 1000 — 1770
uncertainty {C] 2.5 15 1.0 1.2
S range {C] -50-0 0 - 250 250 — 1400 1400 — 1770
uncertainty {C] 2.0 1.6 1.1 1.3
B range {C] 400 - 800 800 — 1000 1000 — 1500 1500 — 1820
uncertainty {C] 2.0 1.3 1.2 1.1
J range {C] -210 - -100 -100 — 150 150 — 700 700 — 1200
uncertainty {C] 0.7 0.4 0.4 0.6
T range {C] -200 - -100 -100 -0 0-100 100 — 400
uncertainty {C] 0.8 0.5 0.4 0.4
E range {C] -250 - -100 -100 - 280 280 — 600 600 — 1000
uncertainty {C] 1.1 0.4 0.4 0.5
K range {C] -200 - -100 -100 - 480 480 — 1000 1000 — 1372
uncertainty {C] 0.8 0.4 0.6 0.8
N range {C] -200 - -100 -100-0 0 — 580 580 — 1300
uncertainty {C] 0.9 0.5 0.5 0.8

Sorting function

Output GO/NG:
Triggering :

1 x make, 1 x break contactsygg/ 100mA
external, internal, manual
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General data

Warm up time:

Specification interval:
Specification confidence level:

Range of working temperatures:

Temperature coefficient

Reference temperature:
Relative humidity:
Storage temperature:
Altitude:

Electrostatic Discharge:
Dimension:

Netto weight

Power line:

Power consumption:
Safety class:

Used external fuses:
Used internal fuses:

Accessories

60 minutes
1 year
99 %
23 £°10) relative humidity < 75%
Temperature coefficienttémmperature outside of Tcal £2 °C
between +13 °C to +33 °Cis 0.1 x /°C
23 £Q
<70%to 28 °C
-10to +85
3 000 m operating
12 000 m storage
This instrument meetsscldsr ESD requirements per EN 61326
450 x 480 x 150 mm
23 kg
115 - 220/230 V — 50/60 Hz
45 VA without load, max. 400 VA with full load
| according IEC 61010 ed 2

F4L250V AC line input

F1.6L250V 3 pcs
F200mL250V 2 pcs
F2.5L250V 2 pcs

Basic accessories (included in delivery)

e Power line cord 1pc

e User’s manual 1pc

e Test report 1pc

e Spare fuse 2 pc

e Test cable 1000V/30A, 1m 2 pc

e Option 40 Input cable adapter D-SUB25/ 2xbannan&¥BC/mADC measurement 1pc

e Option 60 Input cable adapter D-SUB25/ 4xbannand\Wd resistance / RTD temperature measurement 1pc
e Option 70 Output cable adapter D-SUB25/ 4xbannéWaresistance source 1pc

e Option 80 Input cable adapter D-SUB25/ 2xbannananfiy DC/TC temperature measurement 1pc
« Cable RS232 1pc

Options (extra ordered)

* 140-50 Current coil 50 turn

 140-01 Cable adapter for calibration of multimeteith built-in temperature sensor.

e« Option 10 Test lead 30A/1000V (black)

e« Option 11 Test lead 30A/1000V (red)

e Option 20 Coaxial test lead BNC/BNC

e Option 30 Coaxial test lead BNC/ bannana

e Option 40 Input cable adapter D-SUB25/ 2xbanrfan® DC/mADC measurement

e Option 60 Input cable adapter D-SUB25/ 4xbannand¥é resistance / RTD temperature measurement
e Option 70 Output cable adapter D-SUB25/ 4xbanndWaresistance source

e Option 80 Input cable adapter D-SUB25/ 2xbannanaféDC/TC temperature measurement
e Option 90 PT100 external temperature sensor

e Option 100 Adapter for ¥ output terminals spacing

e Option 142-02
« Cable GPIB
« Cable RS232

Test lead/test adapter set (Opt11020, 30, 90, 140-01)
IEEE488/IEEE488, 2m
Cable RS-232 for connecting to PC

¢ WinQbase SW for calibration of instrument
e Caliber Program module for multimeters
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M-142 Multifunction Calibrator

Manufacturer and service

MEATEST, s.r.o
Zelezna 3, 619 00 Brno
Czech Republic
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tel: +420 — 543 250 886
fax: +420 — 543 890
meatest@meatest.cz
www.meatest.com
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M-142 Multifunction Calibrator MEATEST, s.r.o.

Operation Manual Supplement

Manual Title: M142
Issue date: 1/2014
Supplement issue: 003

This supplement contains information necessaryisuiie the accuracy of the above manual.

Change 1

On page 115 the original text under the table “Rasice uncertainty” has been replaced with thevietig:

"I Specification is valid for four-terminal connectiasing Option 70 Cable adapter. For two-terminal
connection from front panel terminal a@6 mOhm

Change 2

On page 115 the text under the table “Resistancertainty” has been added:

" Inrange 200 R to 1000 M2 specification is valid for two-terminal connectidirectly to front panel
terminals Hi-Lo.

Change 3
On page 58 added explanation of standard ohmmeterection during calibration procedure

Calibration in resistance range of calibration ptsrfrom 0Q to 100 K2 must be done using Option 70 cable
adapter (four-terminal connection). Four-wire outpasistance is defined at the test leads of thdecadapter.

Calibration in resistance range of calibration p&rfrom 100 & to 1 Q2 must be done without Option 70
cable adapter application (two-terminal connectiodpe front panel terminals Hi-Lo for connection of
standard ohmmeter.

On page 58 added calibration point 19Q b the Table 12 “Resistance”.
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