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

Basic Information

M-140 Multifunction Calibrator is a multifunction calibrattester, to be used primarily as a standard
for calibration laboratories. It can be used for calibration of any measuring instrument which measures voltage,
current, resistance, capacitance and frequencgetierates fixed neharmonic signals to allow calibration
of measuring instruments using signals with zeno harmonic distortion. Frequency, amplitude and duty cycle
of output signal can be adjusted.-MO0 Multifunction Calibrator is also suitable foradic calibration
of oscilloscopes.

The calibrator includes a function which simulates resistance and thermocouple temperature sensors and
abuilt-in multimeter, which can be used simultaneously. Transducers of various types, regulators and sensing
units can be therefore checked without the need for additional measuring instruments.

Programmable functions of the calibrator, when used as a tester, include programming-steja tB3ting
procedure, which completes automatically and displays a PASS/FAdtmiafion in the end. This feature is
linked to an independent relay output, which allows the control of other equipment.

Basic features of the calibrator include: generation of calibrated DC and AC voltage in the range of 0
nV to 1000 V, DC and AC cuent in the range of @A to 20 A (50nA to 1000 A when using a 5@irn coil).
Maximum precision of the calibrator is 0.0035 % for DC voltage, 0.03 % for AC voltage, 0.013 % for DC
current and 0.055 % for AC current. Maximum frequency range is 20 Hz tbl&0The calibrator can generate
periodic norharmonic signal with defined duty cycle. This facilitates especially the checks of multimeters and
their accuracy when measuring Aearmonic DC signals.

The calibrator can also simulate a resistance or capeeiteResistance range is\Wto 50 MW
capacitance range is 1 nF to BB, the accuracy suits the calibration of common multimeters. Basic accuracy
of resistance ranges is 0.03 %. Basic accuracy of capacitance ranges is 0.5 %. The resistance canttre used wi
AC signals up to 300 Hz to 1 kHz, depending orugevalue.

Frequency ranges of the calibrator can generate a squarewave signal with definable and calibrated duty
cycle and amplitude in the 1 mV to 10r&hge and 0 to 10 kHz frequency range. Moreosguarewave signal
with very steep rising edge can be generated up to 20 MHz. Frequency ranges can be used to calibrate the
corresponding frequency ranges of multimeters, as well as to calibrate the input sensitivity and time bases of
oscilloscopes.

Powemeter mode can be used to calibrate DC and AC single phase powermeters and energy meters.
Voltage range is up to 240 V and current range is up to 10 A, power factor rahge isl and the resolution is
1 % in the 40 Hz to 400 Hz frequency range. Theaga output can supply loads up to 30 mA, which allows the
calibration of mechanical powermeters.

Simulation of temperature sensors is yet another feature which can be used to calibrate thermometers
and heat sensing units. The calibrator allows the sifoalaff all common Pt and Ni resistance sensors and R, S,

B, J, T, E, K, N type thermocouples. Compensation of cold junction of thermocouple is achieved by entering
ther espective temperature wusing the cal i batuetsensofss ke

depends on the value and type of sensor and ranges fron?@®.@ 0.59C for resistance sensors and from

0.40C to 4.30C for thermocouples.

Internal multimeter with 20 mA, 20 mV, 200 mV and 1(b&sic ranges and 0.01 % accuracy can be
usedto measure normalized signals coming from transducers, external thermocouples or resistance sensors or to
measure pressure and force using strain gauge sensors.

The calibrator includes many other features which facilitate easy use. For example aatation from set
value of the output, currently displayed uncertainty of the output signal, calibration and testing procedures etc.
The concept ofalibrator control and indication of its status is based on flat luminiscent display, which provides
all necessary information. The calibrator is controlled by opening menus on the display and selection from
menus. Frequently used functions are assigned diomttol keys. The calibrator comes with standard GPIB bus
and RS232 serial line, which allow the liiarator to be controlled from a PC.

The calibrator can easily fit within calibration systems featuring MBASE/WinQbase software support.
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ATTENTION !
The calibrator generates lif¢hreatening high voltage.

The calibrator can only be used in line with this
Manual.
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MEATEST, s.r.o. M-140 Multifunction Calibrator

Preparation for operation

Inspecting package contents, selecting the installation location

Basic packagencludes the following items:

Multifunction calibrator

Power cord

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

Test report

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

Cable adapter Option 60

Cable adapter Option 70

RS 232 cable

The calibratorshould be powered by 230/115 W 50/60 Hz mains. It is a laboratory instrument whose
parameters are guaranteed at 23C. Before powering on the instruments, place it on a level surface. Do not
cover the vents at the bottom side and the fan opening atdn panel.

= =4 -4 -4 -4 -4 A -2 -2 -

Power-on
1 Before connecting the calibrator to the mains, check the position of the mains voltage selector Itivated at
rear panel.

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

1 Switch on the mains switch located at the rear panel. Flat display is lit.

9 The calibrator performs internal hardware checks for 5 seconds.
1 After the tests conclude, the calibrator resets to its reference state, i.e.awvnfpjparameters are set:
Function DC voltage
Range 20V
Set value 10V
Output terminals OFF

GPIB address of the calibrator is factgmeset to 2. This value is valid until the user changes it.

Note.The calibrator resets to its reference staiusase of power switching off and reconnection.

Warm-up time

The calibrator works after it is switched on and the initial checks complete. Specified parameters are only
guaranteed after the instrument warms up for 60 minutes. During this period tthmérg cannot be calibrated.
The display shows fAAcannot access the calibrationo me
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Replacement of fuse

The calibrator includes a fuse located in the mains connector at the rear panel. Replacati®loses:
1 Switch off the calibrator
1 Remove the end of power cord from the mains connector at the rear panel.

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

1 Remove the fuse and regk it with new fuse of the same rating.

Safety precautions

The instrument has been designed in Safety Class | according to EN-B10He design reflects the
requirements of A2 amendment of the standard.

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

The manufacturer is not liable for the damage caused by modification of the construction or replacparént of
with nonoriginal ones.

Safety symbols used on the equipment

Warning, reference to the documentation

Warning- risk of electric shock

% Danger- high voltage
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MEATEST, s.r.o. M-140 Multifunction Calibrator

Description of controls

Front panel

The front panel of the calibrator includes a flat luminiscent display, control buttons and output terminals. The
following picture shows the control part of the front panel.

dEP DEDE

1 )

1 Display buttons

There are five buttons below the display, whose meaning changes depending on the contents of the display.
These buttons usually calp the MENU, allow range change, step, logging of vadiies

2 Cursor buttons

Using these buttons, the cursor can be controlled within allowed limits on the display. The keyboard includes two
buttons (<, >) which allow the cursor to be set to the required position at the display. The cursor can be moved to
the left or right. These buttons are usually used to step through the options and to move from one option to
another or between the menu levels. Numeric values can be set in some control modes as well. In these cases, the
buttons markedd, U) allow the userd increase or decrease the number at the cursor button.

The central button is used to confirm the selection (ENTER), or to SELECT from the menu.
3 Potentiometer

The potentiometer integrates several functions. By turning the knob to the left or rightrtearus

1 step through the options
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 enter numeric values

The function of the potentiometer can usually be performed by the cursor buttons. The central button is used to
confirm the selection (ENTER).

4 Numeric keyboard

The keyboard allows the entry of numexialues on the display. The central button is used to confirm the
selection (ENTER). CANCEL button can be used to cancel the entry.

5 Function buttons

Function buttons can be used to agll the functions of the calibrator directly. The following buttons are
provided:

function button
DC voltage Uu/DC
AC voltage U/AC
DC current I/DC
AC current I/AC
resistance / capacitance Ri C
power / energy Pi E
frequency F
internal multimeter METER
simulation of temperature sensors T

After the functionmode is changed, the parameters of the respective function are restored. If the respective
function was never used, the calibrator resets to its reference values. Reference values for individual functions are

listed below.

function value parameters
DC woltage 10v --

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

AC current 100 mA f=1000 Hz
resistance 100 W

capacitance 1nF

power 100 W f=100 Hz*
energy

frequency 1000 Hz U=1Vsym
multimeter 10V DC voltage
simulation of terperature sensors 100°C Pt 100/1.385, ITS90
cold junction temperature of TC sensors|23°C R

*1

operation manual
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6 Output/ input terminals buttons

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

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

7 Output/ input terminals

Output signal of the calibrator is connected to the output terminals. Current ranges are connected to
terminals, frequency output is connectedrREQ terminal. All other functions (voltage, resistance, capacitance)
are connectetb Hi/ Lo terminals.

GND terminal is connected to the chassis of the calibrator. It is connected to the ground terminal of the mains
plug. Using the SETUP MENU of the calibrator, the output terminals of the calibrator can be grounded as well.
Grounding $ done internally by connecting Lo and GND terminals using a relay. This circuit design is suitable
for most calibrations, when the object (multimeter) being calibrated is floating.

AUXILIARY connector creates input of internal multimeter. It includesnddd range of output signals of the
calibrator as well. The layout of individual pins and their meanings are listed in the following table.

Auxiliary connector can be used with one of cable adapters Opt. 40, 60, 70, Optl.1@@librator can
recognizewhich type of adapter is connected and displays the information on front panel display.

9 operation manual




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

pin label signal Limitation

1 OV5MER common terminal of multimetr power supply source

2 GND ground (protection earth)

3 SIMLI RC simulator output, current ternainLi Umax.= 10Vpp, Imax.=40mA
4 SIMLU RC simulator output, voltage terminal Umax.= 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 terminkfor DC current range

9 NG2 sort function output, contact 2 of sort relay Umax.=50Vpp, Imax.=100 mA
10 PTLI resistance temperature sensor input terminal Li Umax.= 10Vpp. R<2 W

11 PTLU resistance temperature sensor input terminal Lu Umax.= 10Vpp. R<2 W

input terminalL on ranges 20, 200, 2000 mV
12 TEST1 identification terminal of actually used adapter
13 TEST3 identification terminal of actually used adapter

14 OV5MER common terminal of multimeter power supply source

15 NC not used

16 SIMHI RC simulator output, current terminal Hi Umax.= 10Vpp, Imax.=40mA

17 SIMHU  RC simulator output, voltage terminal Hu Umax.= 10Vpp, Imax.=40mA

18 NC not used

19 INP multimeter input terminal for voltage/current ranges Umax.=25 Vpp, Imax.=25 mA
20 +U high output terminal for DC voltage range Umax.=20 Vss

21 + high output terminal for DC current range Imax.=25 mA

22 NG1 sort function output, contact 1 of relay Umax.=50Vpp, Imax.=100 mA
23 PTHI resistance temperature sensor input terminal Hi Umax.= 10Vpp. R<2 W

24 PTHU resistance temperature sensor input terminal Hu Umax.= 10Vpp. R<2 W

input terminal H on ranges 20, 200, 2000 mV
25 TEST2 identification terminal of actually used adapter TEST1

Functional inputs and outputs present at¢hnnector can be best utilized using supplied cable adapters.

LCD display shows all information provided by the calibrator, e.g. set parameters of the signal, error messages,
setup information. The display is divided to several information sections.
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8 Display
i PUTEJT 1@.18.z2888 12: 16| [0FF
- Local
—> Gndll
| 10.00000 U o | -—
— > Ad o= HE, BEARY - = 1HAA.BA Hz
Shape Sine
Accuracy | q——
A, B39%
INFUT
mA IC <+
> 10.0000 mA
| w18 | : 18 | Shape | f getup |
la 1b 1c 1d 1le 2a 3 2b 1g 1f

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

This section displays the sgp values of generated signals and the data related to the calibrator dtatus. T
section includes the following types of data:

a) Information line

9 designation of display section: OUTPUT

1 error messages. The messages appear when an attempt is made to set up an invalid state of the
calibrator, if analogue circuits of the calibrator akeroaded or if a communication error occurs
when the calibrator is controlled using GPIB bus.

1 real date and time, if its display is st in the setup menu.

b) Auxiliary data
This line displays the total value of output signal if a-aero relative deviadn is set.

c) Main data
This line displays the main data of the output signal and the unit of measurement (using double size
signs). Tk | i ne also includes two symbols (g2z) to de
adjustment of the value. <, > buttons can be used to move the curs@r drglittons to change the
value. (The value can be also changed using the potentiometer).

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

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

9 set relative deviation from main set value in %
1 frequency (for DC voltage, current, power, energy functions)
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f)

9)

1 setvalue of current, voltage or power factor (phase) for power, energy functions
1 value of RO resistance and thedypf resistance temperature sensor

1 cold junction temperature of TC sensors and the selected type of TC sensor

1 value of amplitude and shape type for frequency function

Information section

The information section located in the right part of the displapldys additional information related to
the selected function:

1 symbol of connectepm] or disconnecfes] output terminals.

At the same time, a LED located above the OUTPUT button is lit.
1 information about remote/local control of the calibratibrthe calibrator is controlled remotely,
REM is displayed. If the calibrator is controlled locally using the keyboard, LOCAL is displayed.
1 information about the use of 80rn coil (COIL x50) at the current output of the calibrator, if this
feature is ttned on using the SETUP menu.
information about the type of connected cable adapter, if used
information about the grounding method of output terminals: GND I, GND U as set up using the
setup menu.

= =

Information about the uncertainty of the output signal
This section displays the maximum error of the main value of the output signal. The value is calculated
using the main specification |Iisted in the Userés

2. INPUT section

This section displays the values measured by the nailimThe section includes following data:

a)

b)

Main value of measured signal

This line displays the measured value and the unit of measurement. If the input signals exceed the
permitted range, OVERFLOW is displayed.

Designation of selected function of the riméter

Symbolic display of selected function of the multimetedD&, mA DC, mV DC, R 4W, Freq, TTC, T

RTD, SGS, ACAL.

3. Display buttons section

This line displays the symbolic descriptions which define the meaning of four related display buttons. The
repective meanings are as follows:

f

symbol button function note

x 10 increase set value 10 x

110 decrease set value 10 x

Shape selection of signal shape only for U, I, F functions

+/- reversed polarity of output voltage and current only for DC U, DC Ifunctions
EXIT move up one level only for F, RE functions
Calib. enter the calibration menu

SETUP enter the setup menu

TC type selection of thermocouple sensor type only for T function

RTD type selection of resistance temperature sensor typ. only for T function

MODE select the unit of measurement only for AC RE function

enter the frequency of the signal only for U, | function

operation manual 12
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Rear panel

The rear panel of the calibrator includes ventilation holes, power cord socket with fuseyaitaigs selector,
mains switch, IEEE 488 connectors for connection to GPIB bus and type plate with serial number.

5 1 2

A\

e

air inlet- forced ventilation

air outlet- forced ventilation

GPIB, RS232 connectors

power cord socket with fuse, mains voltagdector, mains switch
type plate

aprwdNPE
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Control of the calibrator

Selection of function

After the power is switched on and the initial checks complete, the calibrator resets to its reference status, i.e. DC
voltage output with set value of 10 V and outfarminals disconnected. Internal multimeter is switched off. The
status of the calibrator can be changed using the buttons located at the front panel in one of the following ways:

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

After pressig one of the U, I, DEAC, R-C, RE, F, T, METER buttons, the calibrator switches to the desired
function mode and resets to the reference or to the most recently used parameter setting.

2. Connection /disconnection of output terminals

After pressing the OUTPET button, the output terminals of the calibrator are connected/disconnected.

3. Connection /disconnection of multimeter

After pressing the INPUT button, the multimeter starts measuring the value present at the input terminals,
depending on the function modéthe multimeter. The measurement is only possible when any of Opxx140
adapters is connected to the AUXILIARY connector.

4. Entry to the setup menu

After pressing the SETUP button, options of the SETUP MENU appear on the display and the display button
allow the entry to the calibration mode (CALIB) or entry to the mode when the calibrator is used as a tester
(TESTER). Previous function is restored by pressing of EXIT display button.

Setting the value of output signal

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

1 use the numeric keyboard to select the desired value. After the first digit is entered, symbols of unit
of measurements are displayed above the displagrsutifhe monitor line displays the symbols

i the same entry can be started by pressing the central cursor button

9 after the entry is complete (the value is displayed on the monitor line), press the display button
below the desired und@f measurement (V, mV a1V in the example below)

1 the value is copied to the main display and the monitor line disappears.
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M-140 Multifunction Calibrator

Entry of the value using
1
1

OUTRJT 16.18.2@8A8 12:149]| [OFF
Local
Grdll
10.00000 U %
CBLE3E . ]
& = BE.BAAEY © = 1888.88 Hz
Shape Sine
Accuracy
A.835%
THPUT
ACAL
Y/ A N 1V A I VI Exit |

cursor buttons

position of the cursor marks

isno [

Entry of the value using

1 press the potentiometer knob. The display now includes cursor markspdiint to the active digit

1 turn the knob to change the active digit

1 press the potentiAometer knob to change to the mode which allows to change the value of the active
di git. Y and Y symbols are displayed alyove
turning the knob.

9 turn the knob to change back to the mode which allows to change the position of the active digit.

I to get to the default screen, keep pressing the center cursor button until thereisno[ _

the potentiometer

press<, >, @or Ubutton. The @éplay now includes cursor marks which point to the active digit.

@ and U buttons can be used to change the active digit: buttons can be used to change the

to get to the default screen, press EXIT button or keep pre$sngenter cursor button until there
] under any value. All values can be set using the buttons or the potentiometer.

under any value, or press EXbOtton. All values can be set using the buttons or the potentiometer.

Reverse polarity

In DC voltage and DC current modes, the polarity of the output value can be reversed by presksmiay/

but t-din.syAnbol

15

appears inefront o

f the main data val
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Setting relative deviation

All function modes of the calibrator except frequency mode allow a relative deviation of output value from the

main data to be set using a separate displayhe Rel ati v
di splay and i 8%=de®qd.gh®a 0k d% wi tsy Mb ol The relative devi e
methods described above, e.g. using the numeric keyboard, cursor keys or the potentiometer.
Setting relative deviation using numeric keyboard
1 keep pressing the center cursor button untit [ ] symbols appear under the relative
deviation value in the fAminor dataodo section of th
T enter the desired deviation and confirmgthe wvalu
ENTER on the numeric keyboard
1 the auxiliary line below the main data on the display displays the total value of output signal
including the unit of measurement
1 the value of the signal at output terminals is:  the value indicated by the main disglay%.

OUTRJT 1@8.1@. 28868 12:149]| [OFF
Local
Grdl
10.00000 U w
M= BE.BHABRE - = 1HABE.BE Hz
[ B 15 ________ .
Shape Sine
Accuracy
A.A35%
INFUT
ACAL
| s | I Exit |

Maximum relative deviation which can be enteret 80.000 %.
The deviation can be positive or negative. If negative deviation is desired, press the display button lalieled +/

positive

deviati on-fii ®ut b ®me pdagtsdf therdglive daviatisnscanibe reversed

using the cursor buttons or the potentiometer as well.

Setting relative deviation using cursor keys

il

operation manual

keep pressing the center cursor button until [
deviation value

] symbols appear under the relative

press<, >, @or Ubutton. The display now includes cursor marks which point to the active digit

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

to get to the defatiscreen, keep pressing the center cursor button until there is no [

under any value, or press EXIT button. All values can be set using the buttons or the potentiometer..
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Setting relative deviation using potentiometer

1 keep pressing the oter cursor button until [ _ ] symbols appear under the relative
deviation value in the fAminor datao section of

1 press the potentiometer knob. The display now includes cursor marks which point to the active
digit. Turn the knob tehange the value of the active digit

1 press the potentiometer knob to change to the mode which allows to change the position of the
active digit. Y and Y symbols are displayed ab
can be changed by tung the knob.

1 turn the knob to change back to the mode which allows to change the value of the active digit

1 to get to the default screen, keep pressing the center cursor button until thereisno[ _ |
under any value, or press EXIT button. dllues can be set using the buttons or the potentiometer.

If a nonzero relative deviation is set, the main data can be changed as well. The value of the output signal is
al ways recalcul ated. I f a zer o risrdotdisdlayed. devi ati on i ¢

Change of value by factor of ten

All functions of the calibrator allow the increase of the output value by 10 or reduction of the output value by 10.
Such operation is equivalent to the change of internal range only in LE ImBdes.If the change results in

overflow or underfl ow of calibratords range, an err (
Value too large ! if the resulting value is too large
Value too small ! if the resulting value is too small

Range change

1 Press the display button labeldd x 10 A i f you want to increase
range.

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

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

R-C function changes the set value 10xieTprocedure, however, cannot be used to step the internal
resistance/capacitance ranges, which are not decimal.

T function also has other than decimal ranges and the change of set value 10x therefore does not correspond to
internal range change. Internehnge change in this case depends on the temperature sensitivity of the
resistance/capacitance.

Connection / disconnection of output terminals

After switching on the output terminals are disconnected in all modes. Press the OUTPUT button to connect the
output signal to the terminals. Red LED above the OUTPUT button is lit and the information field on the display
shows the following symbol (]
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Press the OUTPUT button again to disconnect the output terminals. Red LED goes off and the information field
on the display shows the following symbabr ]

During mode change, output terminals are always disconnected. Output terminals are disconnected also when
changing between voltage and current ranges or when changing between AC and DC ranges is performed.

If voltage over 100 V is set in the voltage mode, special algorithm must be followed to connect the output

terminal s. The

Setting the frequency

al gorithm

i s des

cribed in the

Frequency can only belseted in AC voltage (ACU) mode, AC current (ACI) mode , poweEJRnode and
frequency (f) mode. In each mode the frequency has a slightly different meaning and the frequency is therefore

set in a different manner.

AC voltage (ACU), AC current (ACI)

AGenerati

Setval ue of frequency is included in thEmolesi nor dataodo se
Frequency change
9 First select the AC voltage or AC current mode by pressing U (1), AC buttons or selecting the P
mode using the displxayx. ¥x eafe ncpyp earl uei MAft he A mi
di spl ay. i f A symbol is displayed above one of t
T After A f A display button is pressed, [ L
Numeric keyboard can be uselt ent er t he desired value. Press i

value. The value can be set using the buttons or the potentiometer.

PUTFJT
13. paBEEa

UlEI.lE’I.EE’IE’IE’I

10.00000 U A

OFF
Local
Grdll

12:21

&= 3E.BEBRE - = 1HAQ.B8 Hz
2.BE3, .
Shape” 3ine
Accuracy
A.A33%
IHFPUT
ACAL
| Hz | KkHz | Exit |

If too large or too small value is entered, the calibrator displays the maximum (minimum) value which is allowed

for theselected function.

Frequency (F)

Set value of frequency is the main data on the display and the main parameter of the signal. Main data can be set
by direct entry using the numeric keyboard, potentiometer or by changing the digit at the current citisor pos

The setti

ng pro

operation manual

cedure 1is

descri

bed in the
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M-140 Multifunction Calibrator

aUTPJT 18.18. 2888 12:23( [OFF
Local
M
1.000000 kHz
AE = HE,BRAHX I = 18.888 U
PWM= SEX Shape FUM POS
Accuracy
H.BE5EE
THFUT
ACAL
| =18 | 18 | Shape | Setup |
I f frequency |l arger or smaller than the calibrator
AValue is too |l arge (small)nfi.

Generation of calibrated voltage

The multifunction calibrator provides calibrated DC and AC voltage. Output terminals for voltage ranges are

| abel ed @A Hi i and

can be present at therminals .

DC voltage range is 0 to 1000 V.
AC voltage range is 108V to 1000 V.

i Lo fA at

the front panel

Deper

Output voltage up to 20 V is available at AUXILIARY connector. It can be used only with cable adapter Opt.

14041.

Control in the voltage mode

f Press fduUo
shows the following data:

main data of set voltage
relative deviation
uncertainty of output voltage

* % % X X

bubtanoonahtdet bahn

frequency (when AC voltage is generated)
total value of outpuvoltage when noiszero relative deviation is set

signal is yet not connected to the output terminals. The information section of the displayhehsyvaliol

T
which informs about the disconnection of output terminals.
1 Press OUTPUT button.
T
the information section of the display shows the symi
19
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Set the desired value of voltage, including polarity when necessary, frequency and relative deviation. The

Red LED is lit above the OUTPUT terminals to signal the connection of the signal to the output terminals;
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i calibrated voltage corresponding to set parameters is present at the output terminals.

Control sequence when output voltage over 100 V is selected

When output voltage over 100 V is selected, the information section of the display shows the gymidaich

informs that a lifethreatening voltage will be present at the output terminals. If the output terminals are currently
connected, they will be disconnected when output voltage over 100 V is selected. OUTPUT button must be
pressed to reconnedhe output signal to the output terminals. After the OUTPUT button is pressed, an
interrupted beep is sound, OUTPUT LED is lit and the information section of the display shows the symbol
notifying the user about the connection of the dangerous outmai $igthe output terminals.

Voltage, polarity, frequency, absolute and relative deviation can be set without the outputs being disconnected.
The output terminals are automatically disconnected when changing between AC and DC ranges or when
changing theudnction mode.

Using AUTOCAL function

To remove the effect of sheierm drift and temperature dependency of small DC voltages, AUTOCAL function
can be used. It can only be activated in theecalibrat.i

Overloading of terminals

If the output terminals are overloaded or stwrtuited in the voltage mode, the calibrator disconnects the signal
from the output terminals and reports AOverload U outop

ATTENTION DANGEROU S VOLTAGE

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

Never touch the measurement circuit when voltage over 50 V is set a
output terminals are connected!

-

(

ATTENTION DANGEROUS VOLTAGE

W alibrator is controlled remotely, it is not possible to disconngc
the output voltage using the buttons located at the front panel!

The calibrator must be first switched to local control mode by pressing fh
LOCAL button and then the outyst terminals can be disconnected or th¢
mains switch must be switched off !
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Generation of calibrated current

The multifunction calibrator provides calibrated DC and AC current. Output terminals for voltage ranges are
|l abel ed d-l #1 a fit pandl.dhefierminals can carry high current and are the only terminals to
which the calibrated object can be connected. Depending on the setting of the calibrator, current ypdan20 A

be driven by the terminals.

DC current range is 0 to 20 A
AC curent range isA to 20 A

When 56turn coil (option #0-50) is used, AC current range isr80to 1000 A. Output current up to 20 mA is
available at AUXILIARY connector and it is accessible via cable adapter Ogtl 4ily.

Control in the current mode

T Press fAl 0 button on the calibrator-A€ddbubhéonsellTadet
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 naaro absolute or relative deviation is set

time after which the output terminals will be disconnected when the output current over 10 A is selected.

*  * Xk * X

9 Set the desired value of voltage, including polarity wheressary, frequency and relative deviation. The
signal is yet not connected to the output terminals. The information section of the display sh@fs the
symbol which informs about the disconnection of output terminals.

9 Connect the load or short the output tivals labeled +I;1.

I Press OUTPUT button.

 Red LED is lit above the OUTPUT terminals to signal the connection of the signal to the output terminals;
the information section of the display shows the symiy®

9 Calibrated current corresponding to patameters is driven by the output terminals.

9 If COILx50 function is activated (see belowSetup functions menu), the optional-&0n coil must be
connected to output terminals. The calibrator can be used to calibratd &) 1000 A ammeters. The
calibrator generates AC and DC current within the range up to 20 A.

CAUTION

If GND terminal is connected to Lol terminals, it is prohibited to connect
external load to GND / Hi or GND / +I terminals. Such connection can
damage the calibrator.
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Overloadng the terminals

When external circuit connected to current output terminals is disconnected or there is higher voltage at the load
than permitted, the calibrator disconnects the output
same messagean be displayed when #0rn coil is used for AC current output at frequencies above 80 Hz. It

depends on the set current and the type of ammeter connected.

If the output terminals are disconnected due to time limitation of output current over 10 Alithatar displays
ACurrent timeout ! A message.

Generation of non-harmonic shapes

The multifunction calibrator can generate #t@rmonic periodic signals with predefined shape. To allow the
setting of a notharmonic output shape, the calibrator musswiched to AC U or AC | mode. In both cases, an
indication of the type of output shape (Shape xxxxx) is displayed under the frequency value. Press the respective
display button to change the shape of the output signal.

The calibrator can generate thddwing shapes:

1 SINE harmonic

1 PWMPOS squarewave positive, with adjustable duty cycle

1T PWMSYM squarewave symmetrical, with adjustable duty cycle
1 PWMNEG squarewave negative, with adjustable duty cycle

1T RAMPA ramp, symmetrical positive

1 RAMPB ramp, symmetrical negative

1 TRIANGLE triangular, symmetrical

1 LIMSINE harmonic with amplitude limitation (truncated sin)

Generation of notharmonic signals has some limitations:

nonharmonic voltages can be generated in the 0.1 Hz to 1000 Hz frequegey ran
northarmonic currents can be generated in the 0.1 Hz to 120 Hz frequency range
generation of these signals is limited to the voltage range up to 20@ Yurrent range up to 2 A

1
1
1
1 northarmonic signals cannot be generated in tie(Powerenergy) mode.

Control in the norrharmonic mode

9 Select AC voltage or AC current mode. The main section of the display shows the following data:

*  main data of set current or voltage, unit of measurement

*  relative deviation
*  frequency
selected SHAPE of the output signal

*

I Keep pressing SHAPE display button to select the desired shape of the output signal:

The output terminals are automatically disconnected when changing the shape of the output signal or when
changing the r el at-zeweelativedeviatatisiseai.n &%, 1 f a non

Displayed information

When norharmonic output shape is selected, the display shows additional information:
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! besides the main amplitude data, ApkfA index is di :

value. Symbol which didpys the shape of the output signal is displayed too.

T below the main data, an information about the shap

1 below the main data, calculated effective value of the output signal is displayed.

f for squarewave signals, setvalmé duty cycle APWM= xx %A is display
AUTFUT 18.18. 2688 12:29| [OFF
Local

030.0000 Ue ™= "

&= B3.6088%7 f = (BAE.BA Hz

FlIH= 53% Shape FPLM POS
Ue = gi5.@@pe u |ACCLracy
A.38%
THPLT
Il Ic
| w18 | : 18 | shape | £ Setup |

Simulation of resistance and capacitance

The multifunction calibrator can simulate an exact value of resistance or capacitance. The outputs of the
simulator are connected to HiLo terminals and to AUXILIARY canector (pins 20, 21, 22, 23). 4W resistance
is accessible only via cable adapter Opt. 70.

Only two-wire connection is available on the front panel terminalsLddi Both twowire and fourwire
connection is possible only through AUXILIARY connector. Thenieals SIMHI- SIMLI are current terminals
and SIMHU- SIMLU are voltage sensing terminals. Cable adapter Option 70 or cable adapter Optitih 140
must be used for fouwire connection. Type of cable adapter currently connected to the AUXILIARY connpector
is displayed on the display. If Option 70 is connected, label CA7D48 displayed in the right side. If Option
14041 is connected, label CA 1411 is displayed.

Cable adapter Option 70 can be used for-feine connecting of simulated resistanceyorih compare with

direct twowire connection through output terminalsiHiLo, accuracy of resistance is better with Option 70, see
Technical data. If Cable adapter Option 70 is connected to the AUXILIARY connector, only resistance mode and
resistance teperature simulation mode can be chosen.

The resolution of resistance and capacitance depends on the set value and corresponds to 0.01 % of set value.

Minimum set value is 0.01V

Resistance simulation range i¥\do 50 MW.
Capacitance simulatiarmnge is 0.9 nF to 50F.

Control in the resistance and capacitance mode
9 press RC button on the calibrator. The display shows the set resistance.
9 If you want to simulate a capacitance, press Button again. The display shows the set capacitance.

9 The diplay shows the following data:
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main data of set resistance (capacitance)

relative deviation of resistance (capacitance)

uncertainty of set resistance (capacitance)

total value of resistance (capacitance) if1zeno deviation is set

I Set desied value of resistance (capacitance) or relative deviation. The value can be set using numeric
keyboard, potentiometer or cursor buttons. Simulated resistance (capacitance) is not yet connected to the
output terminals. The information section of the digghows the symbol whicfa] informs  about
the disconnection of output terminals.

* % F %

9 Connect the object to be calibrated to the output terminals labeleldoHi
9 Press OUTPUT button.

f Red LED is lit above the OUTPUT terminals to indicate the connection of sedulesistance (capacitance)
to the output terminals. The information section of the display shows the symiai

Simulated resistance (capacitance) is connected to output terminals.

OUTRUT 8. BE.28088 12:26| [OFF
Local
1.0000 wF
HE = BH,BABRRY
Accuracy
1.68%
THFUT
ACAL
[ w18 | =18 | Setup |

Setting relative deviation

1 Keep pressing the center cursor buttmil [
value D% = xx.xxxx %).

] symbols appear under the relative deviation

1 The value can be set using numeric keyboard, potentiometer or cursor buttons. Confirm the value by pressing
i%d di splay button or by pressing ENTER.

Limitations resulting from electronic simulation

Electronic simulation of resistance and capacitance allows setting of a wide range of values with accuracy
sufficient for calibration of common multimeters. Electronic simulation has the following limitations:

1 measuremat current supplied by the multimeter to be calibrated must not exceed the value specified by the
calibratords documentation. I f the current is exceed:¢

1 maximum peak voltage at HiLo terminals suppliedy the multimeter to be calibrated must not exceed
specified limits. If the test voltage is exceeded, calibrator disconnects output terminals. Overload message is
displayed on the display.
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Frequency dependence of resistance and capacitance

Electronic sinulator of resistance can be used with DC and AC test signal. Electronic simulator of capacitance
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 exact value of eleatii@pand energy.-E function provides output
voltage at Hi Lo terminals and output current at-+l terminals. Lo andl terminals are electrically connected.

Power setting range: 0.0 VA to 2400 VA

Voltage setting range: 0.2Vto 240V

Current sding range: 0.01At010A

Power factor setting range: -lto+1(phas&é9 0 t o +90 A)
Frequency setting range: DC, 40 Hz to 400 Hz

Control in power generation mode

)l

PresBo intPutton on the calibrator and -AReuttdnsThd e c t
display shows set power value.

The display shows the following data::

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

*  power factor value PF in negative polarity LA or positive polarity LE or the phase shift between the
vootage and current in A.

*  frequency, if AC power is selected

*  voltage at Hi Lo terminals

*  current through +} -l terminals

*

uncertainty of set power

Set desired value of power using numeric keyboard, potentiometer or cursor buttons. Outpig potveet
connected to the output terminals. The information section of the display shows the gghbol
which informs about the disconnection of output terminals..

Connect the instrument to be calibrated to Hb and +I- -I terminals or short the +I-I terminals.
Press OUTPUT button.

Red LED is lit above the OUTPUT terminals to indicate the connection of simaltettical poweto the
output terminals; the information section of the display shows the symbg|

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

1.150000 kW *

PF = +1.0H8 o= 0. BHA Hz

Il = 23E.686888 U [ = B5.0606888 A
Accuracy
A..7%

IHPUT
IIITH

| w18 | 18 | Mode | f Setup |
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Desired power is connectéal output terminals.

Display modes

The calibrator can display AC power in one of three ways:
9 apparent power in VA

1 active power in W
9 reactive power in VAr

Keep pressing MODE display button to change the function mode. Along with mode change, the pomer displ
(depending on set power factor) and unit of measurement change as well. If DC power is generated, it is always
displayed in Watts.

The calibrator can display the phase relation of output voltage and current as power fatdorl) or as phase
shiti n degrees (0 to 360 A). SETUP setup menu is used

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

I The main value can be @hged using numeric keyboard, changing the digit at the cursor position
after selecting the cursor position with <, >
buttons, or using the potentiometer.

1 Output power is changed by changing the vafusugput current.

OUTEJT 1a.18. 2888 12:37| [OFF
- Local
GndllI
0.330000 kW %
Phase = A.8? To= JH.HEB Hz
Il = 23E.8888 U [ = B4.84348 H
Accuracy
A..8%
IMFUT
TN
| Exit |
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2. Setting the voltage

1

The main power value can be changed by changing the voltage.

DUTPUT 16.16.26888 12:38| [OFF
Local
GndUI
1.150000 kW
Phase = H.B° f = oM. 888 Hz
U= 238.8688 LU I = B5.06BE8 A
[ 280 ] Accuracy
H.174
INFPUT
I oG
[ wu T wy T w7 Exit |
1 Select PE mode and then keep pressing the center cursor buttonuntil [ _ ] symbols
appear under the voltage (U = xxx.xxxx V).
1 The vale can be set using numeric keyboard and confirmed by preagjmgV, V display button.
The value can be set using cursor buttons or potentiometer as well.
1 Main power value is recalculated using new set voltage and existing setting of current and power
factor.
3. Setting the current
1 The main power value can be changed by changing the current..
1 Select PE mode and then keep pressing the center cursor buttonuntil [ _ _ ] symbols
appear under the current (I = XX.XxXxx A).
1 The value can be set usingmeric keyboard and confirmed by presaimfg mA, A display button.
The value can be set using cursor buttons or potentiometer as well..
1 Main power value is recalculated using new set current and existing setting of voltage and power

factor.

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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Setting the power factor (AC power only)

1 If W or Var is indicated, the main power value can be changed by changing the power factor.

Change of power factor does not change the output apparent power.

] symbols

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

1T The valu
pressing ENTER.

e can be set using

numeric keyboard

1 Main power value is recalculated usingw set power factor and existing setting of current and
voltage. The calculation is only made if active or reactive power is displayed.

QUTPUT 18.1A8. 2868 12:39]| [OFF
Local
GrdlI
1.150000 kW "
?FB=5+1.BBB f = 5B.888 Hz
0 ="238.8888 0" I = B5.0Q088 A
Accuracy
B.17s
INPUT
U IC
[ 1A T e 1 | Exit |

In the power generation mode, relative deviation cannot be set.

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

Setting the energy

29

Keep pressing the-B button to switch to the energy generation mode. Auxiliary data display area

shows the time in seconds and the energy delivered to output terminals after pressing the OUTPUT
button given the existing setting of voltage, current, frequency and power factor. Time setting range is

1.1 sto0 1999 s.

QUTPUT 18.1A8. 20608 12:4A@]| [OFF
Local
GrdlI
1.150000 kW "
PF = +1.388 f = 5A.888 Hz
U= 230.80888 U [ = B5.0Q0088 A
t = (A.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

1 Select the energy mode and then keep pressing the center cursor button until [
appear under the time value (E = xxx.xxxx) supplemented with indication of the set mode.

] symbols

1 The value can be set using humek&yboard, cursor buttons or potentiometer and confirmed by pressing
Ws/kWs/MWs, VAs/kVAS/MVAs or VArs/kVArs/IMVArs display buttons depending on the set mode. The
value can also be confirmed by pressing ENTER.

1 Time value is recalculated using new set energy.

Setting the time

1 Select the energy mode and then keep pressing the center 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 = +1.0HA = SH.ABH Hz
Il = 238.86688 1 = H5.HABEA A
1 = GH.H = = HGE9.ABEAKNS Accuracy
[ 128 __________ A.17%
INPUT
]
S Exit |

1 The value can be set using numeric keyboard, cursor buttons or potentiometer andanoordi

] symbols

by pressing

display button depending on the set mode. The value can also be confirmed by pressing ENTER.

1 Energy value is recalculated using new set time.

Grounding of the calibrator and the instrument to be calibrated in the RE mode

If Lo and-Il terminals on the calibrator are connected AND the same tde@raconnected at the
instrument to be calibrated, resulting voltage drop at the current cables can damage the relay yvhich
interconnects Lo and terminals with GND terminal in the calibrator.

When calbrating the power and energy meters with separate voltage and current circuits, it is adyisable
to selectGND U ON andGND | ON (both grounding methods on) on theMO calibrator. This
setting will ground both the current and voltage output of the eadibr

If the instrument to be calibratérs electrically connected and not grounded current and voltage irjputs,
GND U ON andGND | OFF should be selected on the- MO calibrator
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AOperating exampl esi c hap teming cgrecoconnectos of powarnesters anfl o r ma t
energy meters to the calibrator.

Uncertainty calculation of set power

Uncertainty of set power displayed on the Accuracy line of the display is calculated according to the following
formula:

for activepower dP = O(dU +dP +dPF+0.03) [%]
for reactive power dP = O(dU? + dP’ + dPF*+ 0.03) [%]
for apparent power dP= O(dU? +dP +0.03) [%]

where dP is the uncertainty of set power [%0]
dU isthe uncertainty of set voltage [%]
dl is the uncertainty of set current [%6]
dPF is the uncertainty of set PF (cbs [%0]
dPF* is the uncertainty of set §in [%6]

Generation of frequency

The multifunction calibrator can generate several diffexoltage shapes with exact frequency, amplitude and
duty cycle. The output signal is present at BNC coaxial connector FREQ located at the front panel. The signal is
not present at any other output terminal.

There are two frequency generation modes. Tisé hode (PWM) allows the generation of squarewave output
signal with calibrated amplitude, frequency and duty cycle. Frequency range is up to 10 kHz. The second mode
(HF) also provides squarewave output signal with very steep rising edge, typicalthaleSsns.

PWM mode

Frequency range: 0.1 Hz to 100 kHz

Voltage range: 1 mVto 10 Vpp

Signal shapes: squarewave, negative PWM NEGsymmetrical PWM SYMi  positive
PWM POS

HF mode

Frequency range: 0.1 Hz to 20 MHz

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

Signal shapes: symmetrical squarewave

PWM mode can be used to calibrate the input sensitivity of oscilloscopes at frequencies up to 10 kHz. HF mode
can be used to calibrate the time base of oscilloscopes.

To switch between the meds , keep pressing fAF0 direct mode butt
currently selected mode (PWM or HF).

Control in the frequency mode

9 Press F direct mode button. The calibrator switches to PWM mode. If HF mode is desired, press F button
oncemore. The main data on the display is the frequency.

i The display shows the following data:
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set frequency

relative deviation of frequency

signal amplitude (PWM mode ) or attenuation (HF mode)
duty cycle (PWM mode only)

signal shape: PWM N&/ POS / SYM (PWM mode only)

L

I Set the frequency using numeric keyboard, cursor buttons or potentiometer. Output signal is not yet
connected to the output terminals. The information section of the display shows the symbadbsvhich
informs about the disconnan of output terminals...

I Connect the object to be calibrated to FREQ terminal.

{ Press OUTPUT button.

f Red LED is lit above the OUTPUT terminals to indicate the connection of signal to the output connector.

OUTPUT 18, 18,2688 12:41| ]

1.000000 kHz ™

& = BB, QEBAE = 16,888 U

PlIM= 583 Shape PWM POS
Accuracy
A.aasay
THPUT
TINITS
[ w18 [ : 18 [ Shape | Setup |

I Output signal with set frequency is presertha output connector.

Note

i AFREQO connector must not be overl oaded. I n 100
In other voltage ranges, maximum load is 0.1mA. If the output is overloaded, the set value is not
guaranteed.

i The output is shottircuit proof.

i The outer casing of the connector is electrically connected to the chassis of the calibrator.

Setting relative deviation

1 Keep pressing the center cursor button until |
valueD% = xX.XXxx %.

] symbols appear under the relative deviation

1 The value can be set using numeric keyboard, potentiometer or cursor buttons. Confirm the value by pressing
i%d di splay button or by pressing ENTER.

Setting the amplitude
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Signal amplitude in Volts can only be set in PWM mode.

] symbols appear

1 Select the frequey mode and keep pressing the center cursor button until [
under the amplitude value (U = x.xxx V).

T Set the value using numeric keyboard and confirm b

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 attenation
Signal attenuation in dB can only be set in HF mode. Attenuation can be set in steps®f20, -30) dB.

1 Select the frequency mode and keep pressing the center cursor button until [ ] symbols appear

under the attenuation vale = x.xxx dB).

1 Set the value using numeric keyboard and confirm by pressing dB display button or by pressing ENTER. If
other than permitted value is set, the closest permitted value is used.
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Setting the duty cycle
Duty cycle can only be set in PWM mode

1 Select the frequency mode and keep pressing the center cursor button until [
under the duty cycle value (PWM = xx %).

] symbols appear

1 Set the value using numeric keyboard, cursor buttons or potentiometer and confirm by pressing % display
button or by pressing ENTER.

Setting the signal shape

Signal shape can only be set in PWM mode.

1 Keep pressing SHAPE display button to select desired signal shapé KEgative, SYMi symmetrical,
POSI positive.

1 Output signal of desired shape is coriaddo the output connector.

Simulation of temperature sensors

The multifunction calibrator can simulate resistance temperature sensors and thermocouples. When resistance
temperature sensors are simulated, a simulated resistance corresponding t@esetttesm sensor type and
temperature scale is connected to-Hio terminals. When thermocouples are simulated, a simulated voltage
corresponding to set temperature, sensor type and temperature of cold end of thermocouple is connected to Hi
Lo terminals

Simulated values of temperature sensors are also available at the AUXILIARY connector. Thermocouple voltage
is available at +U;U terminals. Fouwire connection of resistance temperature sensors is provided by current
terminals PTLI, PTHI and voltagerminals PTLU, PTHU. 14@1 cable adapter is recommended.

Temperature setting range: -250 to +1820C depending on simulated sensor type
Sensor types: resistance temperature sensor Pt 1.385, Pt 1.392, Ni
thermocouple K, N, R, S,B, J, T, E
Temperéure scale: ITS 90, PTS 68 for resistance temperature sensors and thermocouples

Switching between resistance temperature sensors and thermocouples

9 Press T button on the calibrator. The main value on the display is set temperature. The calibrates simulat
resistance temperature sensor.

I Press T button on the calibrator once again. The calibrator simulates a thermocouple.

Setting the temperature
I Press T button on the calibrator. The main value on the display is set temperature.

I The display shows the lfowing data:
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*  main data of temperature 9@ or K

*  sensor type thermocouples: K,N,R,S,B,J, T,E
resistance temperature sensors: Pt 1.385, Pt 1.392, Ni

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

*  cold juncton temperature of thermocouple sensors labeled RJ

*  set value of relate deviation in %, labelB8 = xxxx. x AC ( K)

the information section shows:

temperature scale type
* uncertainty of simulated temperature value of selected temperature semsor typ

9 Set the main value of temperature using numeric keyboard, cursor buttons or potentiometer. Output terminals
are disconnected, the information section of the display shows the sy@fjol which shows that output
terminals are disconnected.

9 Connect the objedtb be calibrated to HiLo terminals.
9 Press OUTPUT button.

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

OUTFUT 8. 5.708@8 12:44| [OFF
Local

0100.0 °C e

&T = BBAEE,8°C RJ = BRA23.8°C

TC tupe T
U = +3.3672 ml) Recuracy
A.4°C
IMFUT
U I
[TC tupe | Setup |
Note
1 Load of outputerminals is limited similarly to corresponding voltage or current ranges.
i Output signals provided at HiLo terminals and AUXILIARY connector are shanitcuit proof.

Switching between temperature sensor types
1 Keep pressing ATC t yhuttooto select desrd@dBensoytype.0 di spl a

9 If resistance temperature sensors are selected, each press of the button selects Pt1.385, Pt1.392 or Ni
resistance thermometer. The display shows current setting as Pt385 / Pt392 / Ni.

9 Ifthermocouples are selecteshich press of the button selects K, N, R, S, B, J, T, E types. The display shows
current setting as TC TYPE x, where x is the type of the thermocouple
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Entry of RO coefficient for resistance temperature sensors

For resistance temperature sensors, resistah 0°C labeled RO can be set. The range isR2@ 2KW for all
types of resistance temperature sensors.

1 Select the resistance temperature sensor mode and keep pressing the center cursor button until [
] symbols appear under the RO amefft value (RO = xxx3\).

1 Set the value using numer i @ kaWobfoda rsdp | aanyd bcuot ntfoinr
by pressing ENTER.

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

[]1[][]-[] CI[: 1TS54

AT = BAEA.AC FB = 188 i

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

Note

After the calibrator is switched on or before the first change of the coefficient, RO is set\Wd I setting
corresponds to Pt 100 resistance thermal sensor.

Entry of cold junction temperature

For thermocouples, the temperature of cold junction can be entered. The entry is performed by setting the RJ
field in the auxiliary data section of the display.

1 Select the thermocouple mode and keep pressing the center cursor buttonuntil [ _ ]
symbols appear under the (RJ = xxxX3 value, if°C unit of measurement is used, or under
(RJ = xxxx.x K) value, if K unit of measurement is used.

1 Set the vlue using numeric keyboard.

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

operation manual 36




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

JUTFUT 8. F.28E8 12:4F| [OFF
Local
0 ITS9A
0100.0 °C
&T = HABB.B°C Fd = HAZ23.8°C
[ 8.5 _________
TC tupe T
Accuracy
A.400
INFUT
1) IC
[ ec ] Exit |

Automatic compensation of cold junction temperature

Automatic cold junction TC sensors compensation can be performed, when cable adaptel 451 is used

for simulating. Ambient temperature measured by in cable adapter mounted Pt1000 sensor is taken as
temperature of cold junction. This automatic compensation is performed always, when measuring of ambient
temperature is activated on diapl(push button INPUT ON, green led lights). When temperature measuring is
not activated or cable adapter Option 0is not connected, manual compensation only is available. Set value

of RJ on the display to the appropriate ambient temperature to ceatpenanually influence of cold junction.

Use of AUTOCAL function

To remove the effects of sheadrm drift and thermal dependency of the simulation, AUTOCAL function can be
used. It can only be activated in the calibration mode. Procedure is following:

1 Use a display button to enter the calibration menu. Enter the calibration code and confirm by pressing
ENTER.

1 Use the cursor buttons or potentiometer to select the AUTOCAL function from the calibration menu. After
the function is activated, only one optie®@FFSET ACAL- is provided. Press SELECT display button to
confirm the option.

1 Proceed according to the instructions provided on the display. Automatic calibration také&® csirites
and prompts the user to shortlH circuits and then to disconnebem.

9 After the calibration, the calibrator remains in the calibration mode. Press EXIT display button to return to
normal display.

Do not connect anything to any terminals during the automatic calibration, with the exception of the prompt to
shorttheHiLo t er mi nals. The procedure is described in AC:
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Multimeter

The calibrator includes a buih multimeter which can measure many electrical and-alectrical values.

Besides DC voltage and current, it can measure frequency, regomgeand when external strain gauge sensors is

connected, even other nefectrical values can be measured. The multimeter can only be connected through
AUXI LI ARY connector. ADescription of controlsi chapter

The manufaturer recommends 1401 cable adapter or Option 40 cable terminal to connect the multimeter. 140
41 cable adapter includes a fuse which protects the multimeter from current overload.

The manufacturer does not recommend connection of multimeter inputs to
calibrator outputs.

Such connection can result in presence of high voltage at multimeter inputs
which can damage the multimeter.

Basic menu

1 Multimeter setting menu can be opened by pressing thEBWEdirect control button. After the button is
pressed, SETUP METER menu opens, which allows tapéhe multimeter. Press EXIT display button to
return to previous menu.

1 Pres®dor Ucursor button to browse the menu options. Active option is alwaystéave

1 The parameters of the active option can be changed if the respective function is allowed to be changed. Use
UP, DOWN, CLR, NEXT and display buttons to change the parameters of the active option.

1 Multimeter parameters can also be set using the potester. The potentiometer can be used either to
browse the menu options or to change the value of the active option. Press the knob to switch between these
modes.

1 Keep pressing EXIT display button to return to normal display when you are finished sptthey
parameters.
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8. B.2HEA 12:47
SETUR METER

Function ......... IS
Fange .. ..ovvvunnns 18 1
] ]

ad ...... H.HBAAEBE+AAE
al ...... 1.BBBAABE+BAA
32 cia.. H.HEAAEEE+AAE

[ Exit |

When the multimeter is being sap, measurement cannot be initiated. Measurement can only be initiated after
the menu is left using the INPUT button.

Function selection

1 Press METER direct control button and select FUNCTION ogftiom the menu using cursor buttons.
1 Press UP, DOWN display buttons or use the potentiometer to select one of the following functions:

*  basic DC voltage range VDC 10 V

*  DC current mA DC 20 mA

* small DC voltage range mV DC up to 2 V

four-wire resistance measng range up to 2\W/

frequency up to 15 kHz

temperature measurement using thermocouples T TC

temperature measurement using resistance temperature sensors T RTD
measurement of strain gauges (pressure, force) SGS

E I I I

1 By selection of the measurement functiommsaelated options are automatically changed as well
(measuring range, unit of measurement).

1 Press EXIT display button the close the function selection menu and to return to the basic display.

Setting the measurement range

1 Press METER direct control ioh and select RANGE option from the menu using cursor buttons.

1 Press UP, DOWN display buttons or use the potentiometer to select the measurement range for selected
function. Ranges of individual functions can be changed:

small DC voltages mV DC ranges: 20, 200, 2000 mV
temperature measurement using thermocouples T TC, typ€sN, R, S, B, J, T, E
temperature measurement using RTD sensors, types: Pt 1.385, Pt 1.392
setting of sensitivity of strain gauge sensors (pressure, force) SGS

*
*
*
*
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1 After setting tle range, us@or U cursor buttons to switch to the previous or next menu option. The same
can be achieved using the potentiometer after pressing the knob. Press EXIT display button the close the
range selection menu and to return to the basic display.

Units of measurement

Unit of measurement can be set for each measurement function. The unit of measurement is displayed along with
the measured value on the display. The description of the unit of measurement can consist of up to 4 characters.

Press METIR direct control button and select UNIT option from the menu using cursor buttons.
Press the knob of the potentiometer to disgandU symbols above the active character.

Press UP, DOWN display buttons or use the potentiometer to select desired claataetactive position.
Press NEXT display button to move onto next character.

Press the knob of the potentiometer to complete the setting.

= =4 =4 A -a -2

After the unit of measurement is selected, @se U cursor buttons to move onto the next menu option. The
samecan be achieved using the potentiometer after pressing the knob. Press EXIT display button the close
the range selection menu and to return to the basic display.

8. B.2HB8A 12:43
SETUP METER

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

al ...... . AAEEEEE+E88
al vo.... 1.A@ERAAE+BAR
a2 ... . AHHBBEE+EA8
] 188

| up [ Down | Hext [ cClr | Exit |

If you want to reset the unit of measurement to original setting, press CLR display Quttpnal settings are
listed 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 W
*  frequency up to 15 kHz Hz
*  temperature measurement using
thermocouples A
*  temperature measurement using resistive
temperature sensors AcC
*  measurement of strain gauge sensors mV/V
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Use of calculation formula

Each function of the multimeter can display recalculated measured value. The value shown on the display is
always catulated 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 AO = 0, A1 = 1, A2 = 0. This means that directly measured valuayzdispl
on the display. If any other recalculation is required, enter the desired parameters. Parameter A0 must be of the
same dimension as is in row UNIT.

1 Press METER direct control button and select A0 (A1, A2) option from the menu using cursor buttons.
1 Enter new value using numeric keyboard.

1 Confirm the value by pressing ENTER.

1 After setting the coefficients, ugor U cursor buttons to switch to the previous or next menu option. The

same can be achieved using the potentiometer after pressing the lgsstERIT display button the close
the range selection menu and to return to the basic display.

If you want to reset a coefficient to original setting, press CLR display button.

Each measurement function of the multimeter has its own independent sdfiofecds.

Setting function parameters

Some measurement functions have additional parameters. When measuring the temperature using RTD sensors,
RO (resistance at OC) can be set, when measuring the temperature using TC sensors, the temperature of cold
junction can be set and when measuring using SGS sensors, supply voltage of the bridge can be set.

Original settings are listed below:

TRTD RO = 100w
TTC RJ =23 AC
SGS Voltage =5V

The parameters can be changed as follows:

T Press METER direct comtbutton and select a function, then use cursor buttons to select the line which
includes the function parameter.

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

1 After setting the coefficients, us@or U cursor buttons to stgh to the previous or next menu option. The
same can be achieved using the potentiometer after pressing the knob. Press EXIT display button the close
the range selection menu and to return to the basic display.
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Start of measurement

To start a measumeent:

1 Press INPUT direct control button in the basic state of the calibrator.

1 INPUT field on the display shows the measured value. The measurement is indicated by a green LED above

the INPUT button.

1 Press INPUT button again to stop the measurement. TBegbEs off and the input connectors are

disconnected.

The multimeter does not display uncertainty of measuring. If the input range is exceeded, OVERFLOW message

is displayed.

14041 Cable adapter must be used to connect the signal.

Zero function

The multimeter has a zeroing function. It can be activated after the measurement was activated by pressing
INPUT direct control button. Zeroing is performed by pressing METER direct control button. After the button is

pressed, most recent value is storedandb t r act ed
on the right side of the display, indicating that this function is active. Press METER a second time to deactivate

the Zeroing function.

Mul ti meter s menu c areasoremerdis tereninated by ressing INPUT betton. t h e

operation manual

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

from al

ongoing
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OUTPUT 18,18, 2868 12:48| [OFF
Local
05.00000 U = ™
A¥ o= BH,BEEEY
Accuracy
H.HASAEY
INFUT
mA I
- 0.0002 nA
[ w1m [ 18 ] | +/- Setup |

Zeroing function can be used e.g. to compensate the voltage drops at the cables, to suppress any remanent value
of the signal etc.

Overloading ca damage the multimeter.

Notes:

The current inputs of the multimeter are protected fromectioverloading by a fuse located in 141D
cable adapter. The fuse can be replaced after turning the cap of the fuse holder. The procedure is
described in the adaptero6és manual

*  The multimeter can be used as a DC milivoltmeter with 20 mV, 200 mV, 2 V,rh@iges. The
appropriate input terminals are PTHU and PTLU.

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

Frequency measurement is possible up to 15 kHz. Input signal must be within 0.2 to 5 V range.
squarewave or pulshape of the input signal is expected.
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Simultaneous functions

The multifunction calibrator allows simultaneous generation of calibrated signal along with measurement of

another signal using the buiit multimeter. To use both parts of thdilseator simultaneously, cable adapters
supplied by the manufacturer are necessary.

When using the calibrator, the following states are possible; each state has its limitation, listed in the table.

Method of use

Limitation of output signals

Limitation ofmu | t i
function

m

Method of connection

1 | No cable adapter is used.

Calibratordés ou
limited in any way and can be ful
used.

Calibratordés ou
available only at the terminals
located at the front panel.

The multimete cannot be
used.

If the multimeter is activated,
FAIL error message appears

2 | The calibratorisusedwith [Cal i br at or 6 s o u The multimeter can only be | 140-01 cable adapter
14001 cable adapter. limited in any way and can be ful| used to measure the externajc onnect ed on
used. temperature using a Pt100 | terminals.
sensor built into the adapter.
Calibratordés ou
available oly at the terminals
located at the cable adapter.

3 | The calibratorisusedwith [Cal i br at or 6 s o u The multimeter can be used | 140-41 cable adapter
140-41 designed for available only at the terminals | without limitations and infulllc onnect ed on
simultaneous measurement. | located at the cable adapter; ran{ ranges. terminals.

are limited to:
OUTPUT 14041 function is | - DC voltage up to 20 V SGS sensors can be OUTPUT 14041 AUX
set to AUX - DC current up to 20 mA connected.

- four-wire resistance

measurement.

4 | The calibratorisusedwith |[Cal i br at or 8 s o ul The multimeter can be used | 14041 cable adapter
14041 designed for available at the terminals located| without limitations andinfulfc onnect ed on

OUTPUT 140641 function is
set to PANEL.

simultaneous measurement.

at the front panel in full ranges a
can be fully used.

Calibratoros
available at the terminslof the
cable adapter.

ou

ranges.

SGS sensors cannot be
connected

terminals.

OUTPUT 14041 PANEL

5 | The calibrator is used with
Option 40 Canoii 2 banana
cable end.

Calibratords ou
limited in any way and can be ful
used.

Calibratoros ou
available on the terminals locate
at the front panel.

The multimeter can be used
the following ranges:

- DC voltage upgo 12 V

- DC voltage up to 25 mA

- frequency up to 15 kHz.

Option 40 Cable, connectg
onto calibra
AUXILIARY connector.

6 | The calibrator is used with
Option 60 Canoiii 4 banana
cable end..

Calibratords ou
limited in any way and@an be fully|
used.

Calibratoros ou
available at the terminals located|
at the front panel.

The multimeter can only be
used in the following ranges:
- temperature using TC
sensors

- temperature using RTD
sensors

- resistance up to 2 kOhm
SGS sensors cannot be
connected.

Option 60 cable end ,
connected
AUXILIARY connector

on

7 | The calibrator is used with
Option 70 Canoii 4
terminals.

Following output signals can be
only:

- resistance in fouwire
connection

i resistace temperature sensor
simulation in fousrwire connection

Output signals are available on
adapter Option 70 only.

Multimeter cannot be used.

If the multimeter is activated,
FAIL error message appears

Cable adapter Option 70,
installed on AUXILIARY
connecor.
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If current is drawn from +I andl output terminals located at 1410 cable adapter, +| afid output terminals
|l ocated at calibratords front panel must not be coni

fiOperating exampl esfi chapt edtionpuringsimudianesouseneasurgmeness o f ¢
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Tester

The calibrator includes an application SW, which facilitates automated testing of regulators and transducers.
Tester function combines the use of the calibrator as the source of precision signal withtiautbenge of

out put signal,
calibrator is capable of subsequent processing of measured values, providing PASS/FAIL indication.

w h

ile the

response of t-iheultimeter.Thebei ng

Tester function comprisesf performance of a programmed sequence of up to 10 steps. For each step, the type
and value of output signal and the type and tolerance of input signal can be defined. If the input signal is not
within the tolerance limit, the respective step of the fesigram is considered failed. The time between

individual steps can be set as well.

Basic menu

1 Press SETUP display button to enter the Tester mode. After the button is pressed, the bottom line of the
display shows TESTER option. Press the respects@ali button to open the menu of test programs.

1 The menu includes a sequence number of the test program, date of creation and program name.

17. 7.20888 15:66
SETUP TESTER

HE. TDATE PEOGRAM HAME

1 4, 7.206A88 Program number B1

2 4. V.:Z68A4 Program number A2

3 4. V.Z68A4 Program number B83

4 4, 7.2688 Program number B4

3 4, 7.26A88 Program number B3

G 4. V.Z68A4 Program number BE

[ select | [Execute | | Exit |

1 Use the cursor buttons or the knob of the potentiometer to select the desired test program. Press EXECUTE
display hutton to execute the program or SELECT to edit the program.

Execution of test program

After EXECUTE display button is pressed to execute the test program, the calibrator displays a screen with set
parameters of output signal and set configuration of rthidtimeter. The calibrator displays PROGRAM
NUMBER and STEP information above the main output data when the test program runs. PROGRAM
NUMBER xx, where xx can be 00 to 09, designates the test program which currently runs. STEP (max. 10)
designates currestep of the program.
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After the test program concludes, the calibrator displays a table showing the results. The table includes the
sequence number of each step, set output value of the calibrator, the value measured by the multimeter and the
result of he respective test step (PASS/FAIL).

TESTER RESULTS

Frogram number B1

9 errors

STEP OUTPUT CWI IMWPUT [U] RESULT

[ lm b [ g Tl BN R ]
(sl ml b u Ty F N R
o T
T 0 D T SR
TN O O E )
[l —_—_—
T T T T
o R R T
[acu Juce lacelure Jur lnw s lacw Tac 1
[aowlufealun fuwlnwlsalnn e
[aculuon] T i TR ] et e
P2 T o = L

—+

[x1}

=

—_

EXIT |

Total number of failed steps is displayed above the table (xx ERRORS) along with the designation of performed
test.

After reviewing the results of the test, press EXIT display button to return to the previous hevesican be
interrupted by pressing CANCEL button.

Programming the test

Test procedures can be programmed after you select a procedure in the basic Tester menu and press SELECT
display button. The calibrator displays a programming table.

SETUP TESTER
Qutput W AC
Input LI OC
Progaram number HB1 Steps 18
STEFP OUTPUT [WI LOW CW] HIGH L[] TIHE
B[ 18. AAAAAA ]l.SEBBB 2.A1888 2.a
1 “E6.BEEEEE T 1.996G68 2.82880 2.8
2 Z@.PBpasA 2.97088 3.H32088 2.4
3 4B.880888 3.966888 4. 04888 2.8
4  5H.BB088H 4,956888 5.H56868 2.8
[ Output | Input | Steps | [ Exit |

Two bagc test parameters can be set:

1 definition of the type of input and output signals and the number of steps

1 numeric values for each step

a7
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Setting the type of signals and the number of steps

Type of output signalcan be set using OUTPUT display button. Brtee button repeatedly to select the signal
which will be generated at the output terminals after the test program is executed. The following options are
available:

VDC1T VACT ADCi AACT WDC1 WACT Ri1 Ci TRTD1T TTCT FPWMT F HF

Selectedtypead ut put si gnal is displayed in the header of the
in the table change when the type of the output signal is changed.

Type of measured signal (input)can be set using INPUT display button. Press the buttontesiiedo select
the signal which will be measured at the input terminals by the-ihuittultimeter after the test program is
executed. The following options are available:

VDCi mADCi mVDCi R4Wi Freqi TTCi T RTD
Explanation of symbols:

V DC DC voltage measurement in 12 V range

mA DC DC current measurement in 25 mA range

mV DC DC voltage measurement in 20 mV to 2ange(automatic range switching)
R 4W four-wire measurement of resistance

Freqgq measurement of frequency up to 15 kHz

TTC measurement of temperature using thermocouple

T RTD measurement of temperature using resistance temperature sensor

If T TC or T RTD functions are used, the parameters set for the multimeter mode apply. The settings include the
type of unit of measuremenkK(i AC) , t emper atiuRT890)sseresdr &pe,(tempesauBe of cold
junction of thermocouple (RJ) and resistance at 0 AC.

Selected type of input signal is displayed in the head
the table cange when the type of the input signal is changed.

Number of test stepscan be set by pressing STEPS display button in the range 1 to 10. Set number of steps is

di splayed in the header of the progr ammi talge chaaged e, St e
when the number of steps is changed. You can select the lines in the table by pe@&intions or by turning

the knob of the potentiometer.

Setting the numeric values of the test

After the type of output signal is selected, numeridugs of individual steps can be set. The following
parameters can be set for each step:
1. Value of OUTPUT signal. The range valid for the respective output signal can be used.
If DC voltage or DC current are programmed, only the voltage or current ca, besthe frequency. The
calibrator uses the frequency which has been previously set for the respective output function.
If PWM or HF frequency output is selected, only the frequency can be set. The calibrator uses the output
voltage and duty cycle whidilas been previously set for the respective output function.
If power output (W AC, W DC) is selected, only W can be selected. The calibrator uses constant voltage,
power factor (phase) and frequency which have been previously set in power generatio€imode. of
power set in the programming table is achieved by change of output current during the test.
2. Lower tolerance limit of input value (LOW). The limit can be set within the selected range of the multimeter.
3. Upper tolerance limit of input value (HIQHThe limit can be set within the selected range of the
multimeter.
4. Duration of each program step in seconds (TIME). Setting range is 0.5 to 100 s.
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Programming of values is done as follows:

1 Select the value to be changed by cursor buttons or the Ko potentiometer.

1 Enter the numeric value using the units of measurement displayed in the header of the table.

SETUR TESTER

output U AC
Ihput ml IC
Program number @1 Steps a
STEF OUTPUT [UI  LOW [mU1  HIGH [mUl TIME
A 16,ARGARA A. 39086 2.8186 8.5
1" 3n%hamaaa " 1,980 2.e200 2.9
2 30.0R0AEA 2.9786 3. 8386 2.8
3 48.0EBAEA 3. 9686 4, B4A6 2.6
4  5@.AAGARA 4, 9506 5. A5AE 2.6
[ output [ Input [ Steps | [ Exit |

1 Confirm the entry by pressing ENTER. New entry is copied to the respective position.
1 This way, all numeric entries in the table can be ghdn
1 Press EXIT display button to return to the previous level when the programming is complete.

Note:

When the test program is executed, all steps are performed.

Within one test program, only one type of input signal and output signal can be usédptissible to switch to
other function of the calibrator in the middle of a program.

Setting the relays

SWITCH POLARITY and SWITCH ACTIVITY items of SETUP MENU are used to-getthe relay. The
following table lists the states of the relay depending lon talues of SWITCH POLARITY, SWITCH

ACTIVITY and the test result.

SETUP MENU RELAY BEFORE TEST TEST RESULT RELYA AFTER TEST
Switch polarity OFF disconnected FAIL disconnected
Switch activity PASS PASS connected
Switch polarity ON connected FAIL conneted
Switch activity PASS PASS disconnected
Switch polarity OFF disconnected FAIL connected
Switch activity FAIL PASS disconnected
Switch polarity ON connected FAIL disconnected
Switch activity FAIL PASS connected
Setup menu
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The multifunction alibrator allows many other, less frequently used parameters to be set. Setup menu is used to
set these parameters. Setup menu is opened by pressing SETUP display button. If output terminals are connected,
they will be disconnected and the following digpsopears:

18.18. 2868 12:52

SETUP MENU
Coil #9598 ....eeennn 0OFF
| Ghnd UL LFF ]
=1 1T H
Temp. scale ..... 17390
Temp. unit ......... 0
Phase unit ........ Ccos
Qutput 148-41 ..... AL

Exit |

Use@or U cursor button or the knob of the potentiometer to browse the menu options. Active option is always

inverted and when changed, the descriptions of display buttons change as well. Display buttons show how the
respective parameteag be set. Each parameter can be changed after the knob of the potentiometer is pressed.
Press EXIT display button twice to save the parameters when the setting is completed. New settings are retained
when the calibrator is switched off. Setup menu offieesfollowing options:

1. Coil x50 .... xx

ON/OFF

This parameter can be set on whert&® current coil is going to be used for clamp ammeter calibration. The

coil multiplies the output current. OFF is set by the manufacturer.

2. GND U .... xx

ON/OFF

This parameter connects Lo terminal to GND. In practice this means that Lo terminal is grounded. By pressing
the display buttons, the terminal can be grounded or ungrounded. ON is set by the manufacturer, output terminal

is grounded.

3. GNDI.... xx

ON/OFF

This parameter connectsto GND. In practice this means thdtterminal is grounded. By pressing the display
buttons, the terminal can be grounded or ungrounded. OFF is set by the manufacturer, output terminals are not

grounded.

It is recommended to grounohly the voltage channel GND U ON, GND | OFF, for all ranges except the
generation of power or energy. If the meter to be calibrated has Lo terminal grounded, it is recommended to

unground both outputs of the calibrator, GND U OFF, GND | OFF to excludadroops.

Note

I f
cal i
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4. Temp.scale .... xx ITS90/PTS68

This parameter allows the temperature scale for platinum resistance dampeensors to be selected. Pressing
the display buttons allows to switch between ITS90 and PTS68 temperature scales. ITS90 is set by the
manufacturer.

5. Temp.unit.... xx  °C/K

This parameter allows the temperature unit for simulation of temperatuserseto be selected. Pressing the
di splay buttons allows to switch between AC and K.

6. Phase.unit.... xx  °/cos

This parameter allows the unit of phase shift between the voltage and current output to be selected in the
power / energy generation mode. Pressing the display b
power factor).

7. Output 14041 .... xx AUX/PANEL

This parameter allows the output terminals to be selected. AUX means that the output signalerarergyest

the cable adapterds terminals, PANEL means that the
8. Meter average .... xx UP/DOWN

Displays the number of measurements taken before the average value &h builttimeter is displayed
(integration constant). UP, DOWN display buttons can be used to select a value in the range of 1 to 20. The
higher the value, the longer the calibrator needs to measure a value, but displayed value is more stable. If 20 is
set, one measurement takes approatya?.5 s.

9. Interface .... xx GPIB/RS232

Displays the type of interface used to control the calibrator from a PC. By pressing GPIB or RS232 bhuttons, the
respective type can be selected. The calibrator can be remotely controlled only using the stdefetesl i

10. GPIB address .... xxUP/DOWN

Di splays the calibratorés address at the GPIB bus.
GBIP address in the range of 00 to 30. The address 02 is set by the manufacturer.

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

Indicates the communication speed of RS232 bus. UP/DOWN display buttons can be used to select 150, 300,
600, 1200, 2400, 4800, 9600, 19200. Perfect communication with the PC requires equal values set at the PC and
the calibrator.

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

Indicates the communication handshake. Display buttons can be used to select OFF or Xon/Xoff. Perfect
communication with the PC requires equal values set at the PC and the calibrator.
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13. Keyb.beep .... xx

This parameter allows the aatig¢ indication of pressed buttons to be switched off or on. ON and OFF display
buttons can be used to switch the indication off or on. ON is set by the manufacturer.

ON/OFF

This parameter does not control the acoustic indication of output voltages over 10@d¢rdifigation of errors.

14. Keyb.volume .... xx

UP/DOWN

This parameter allows the volume of acoustic indication to be set. UP and DOWN display buttons allow to set

the value in the range of 00 to 15. The bigger the value, the louder sound. This pacantetés the volume of
keyboard beep (if switched on), indication of output voltages over 100 V and identification of errors when

controlling the calibrator.

15. Brightness .... xx

UP/DOWN

This parameter sets the contrast of the display. UP and DOWNymyttans allow to set the value in the range

of 00 to 15.

16. Rotary change .... xx ON/OFF

This parameter controls the range of functions of the potentiometer. If ON is set, the potentiometer can move the

cursor both to the left and righ« (and -

potentiometer can move the cursor up and down @#an@lU symbols).

17. Switch polarity .... xx ON/OFF

This parameter controls the function of the biniltelay. If ON is set, the relay is closes befthe test. If OFF is

set, the relay is opens before the test.

18. Switch activity .... xx

This parameter controls the function of the biniltelay. If PASS is set, the relay is active (changes its status) if
the test results in PASS statusFKIL is set, the relay is active (changes its status) if the test results in FAIL

status.

19. Cal.code .... 00000

Entry of calibration code. Calibration code is a fdigit number, which must be entered to access the calibration
mode. If the calibration cad i s

PASS/FAIL

set

t o

000000,

t hi

S

nf or mat i

symbols)and up and downZand U symbols). If OFF is set, the

on

i s

can be changed. New calibration code can be directly entered using numeric keyboard and confirmed by pressing

ENTER. If nonzero calibration code is set, correct calftimma code must be entered to access the calibration

mode. Norzero calibration code is not displayed further on the display.

The purpose of the calibration code is to prevent unauthorized users from changing the calibration of the

operation manual
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instrument.

Note

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

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

Displays the date of last calibration of the calibrator (month/year). The paracanot be changed, as it is
automatically recorded when leaving the calibration mode.

21. Serial NO .... XXXXXX

Displays the serial number of the calibrator. The parameter cannot be changed.

22. Time .... xxyy

Displays real time. The parameter can be ghdnusing HOUR UP, HOUR DO, MIN UP, MIN DO. display
buttons.

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

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

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

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

The multifunction calibrator includes a calibration procedure, which allows calibration of the calibrator. Zero
point and slope of the characteristics of individual generation and measurement ranges are set during the
calibration in predefined order. The calibration can only be controlled using the buttons and menu on the
calibrator.

The calibration mode includesUN OCAL autocalibration function. This function can automatically correct the
shortterm instability of zero point for voltage ranges up to 20 V. This function is not a part of the complete
calibration procedure, but it can be used to reduce the time eper&ture dependent drift of zero point when
calibrating using small DC voltages and when simulating the thermocouples.

Calibration principles

The calibrator can be calibrated:

9 completely, i.e. all functions are calibrated in all recommended points
9 partially, i.e. only selected functions are calibrated in all recommended points
9 partially, i.e. only selected functions are calibrated in selected points

Complete calibration consists of all partial calibrations performed in the order defined by ibhaticaimenu. If

an item of the calibration menu, e. g. AVOLTAGE DCO
defined by the calibration algorithm. If new calibration of all ranges is not possible (e.g. the required standard is
not availablg, old calibration data can be confirmed, i.e. current step of the calibration can be skipped.

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

Accuracy of the calibrator is guaranteed when full calibration wasr.

DC voltage calibration is performed by setting the zero and slope of the scale in all ranges and in both signal
polarities (+ and) (except the 1000 V rang&here zero correction is not necessary).

AC voltage calibration is performed by setting the zero and slope of the scale in all ranges at 1000 Hz (except
the 1000 V range, where the calibration is performed at 500 Hz).

DC current calibration is performed bgetting the zero and slope of the scale in all ranges and in both signal
polarities (+ and).

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

AC and DC power calibration is performed by calibration of DC and AC current. The phase relationship of
voltage and current (power factor) is defined digitally and cannot be calibrated. It can only be checked. The
respective check is not includedthe calibration procedure.

Resistancecalibration is performed by setting the zero and slope of the scale in all ranges. Slope of each range is
calibrated twice. In practice, 9 internal range resistance¥{&010 MW) must be measured and the meagure

value entered into the calibrator; then the zero point of the scale is adjusted for each range. Calibration of
resistance ranges must be performed through AUXILIARY connector. Cable adapter Option 70 must be
connected to the auxiliary output.
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Capacitance calibration is performed by setting the zero and slope of the scale in all ranges. Slope of each range
is calibrated twice. In practice, 9 internal capacitance ranges (1 nF6) IOust be measured and the measured
value entered into the calibratorgthzero point of the scale is adjusted for each range.

Frequency function calibration is performed by calibration of DC voltage range and zero point check. DC
voltage levels are checked, between which the calibrator switches when generating the sigmatuitloy of

PWM of the squarewave output signal depends on the frequency accuracy and cannot be calibrated, it can only
be checked. The respective check is not included in the calibration procedure.

Multimeter is calibrated on voltage ranges 2awd 10 VIC voltage ranges, on current range 20 mADC and on
resistance range 2000. For calibration cable adapters Option 40 (voltage, current) and Option 60 (resistance)
must be used.

Access to the calibration procedure

Calibration code is required to accedss talibration procedure.
1 Press SETUP to open the setup menu.

1 Press CALIB display button.

I Concerning cable adapters, access to the calibration mode is permitted without connected any of cable
adapters or with connected cable adapter Option 40, OptiondsQpation 70. If cable adapter Option 140
01 or Option 14011is connected to the AUXILIARY connector, access to calibration mode is not permitted.
Calibrator will display message:

Err 9
Bad cable adapter !

1 If an attempt is made to access thelpalion procedure within 60 minutes after the calibrator was switched
on, the calibrator does not open the respective menu and displays the following message instead:

Err 21
Time warm up !
XX minutes remain

1 If the calibrator is already on for Etast 60 minutes, it requests the entry of the calibration code after CAL.
MODE display button is pressed.

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

1 Enter the correct calibration code using numeric keyboard and press ENTER.
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1 If incorrect calibration code is entered, an error message appe&s display for approximately 3 seconds:

Err 20
Bad calib. code!

1 If correct calibration code is entered, calibration menu appears:

18,16, 2068 13:8A8] |OFF
CHLIBREATION MENL

Uoltage D
oltage AC
Current DG
Current AC
Power DG

Power AC

Resistance

[ select | Exit |

f  Use@andU cursor buttons to move the cursor through the list:

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

6. POWER AC AC power calibration

7. RESISTANCE Resistance califation

8. CAPACITANCE Capacitance calibration

9. FREQUENCY Amplitude in frequency mode calibration
10. ANALOG INPUT Multimeter calibration

11. AUTOCAL DC voltage offset correction

Selection of calibration type

After the calibration menu is displayeghe of partial calibrations can be selected. @s@dU cursor buttons to
move the cursor through the list. Having selected the required function to be calibrated, press SELECT display
button. The following data are shown (the following example is Y¥alid OLTAGE DC range):
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OFF

CALIBRATIOM MEMWU
Joltage IC

—-Aml +2AmL -28my
+Eml -Bml)  +2BEmMU -2EEmU
+8 U -A U +2 1) -2
+8 U -8y +2E U -28 U
+3 U -B ) +2BE U -2BA8 U

+208 U -2@8 U +1kU -1kl

[ SELECT | | Exit |

The table lists recommended calibration points. Having selected the required calibration point using SELECT

display button, the following data are shown.

CALIBERATION MEMU

loltage IC
Fange 2@ml

+00327679

BERAETAATITIITITI1111111111]

Ualue

+Aml)

[ WRITE ]

SEIP

Exit |

Display buttons have the following meaning:

WRITE
SKIP
EXIT

new calibration alue is entered into the memory, old value is irreversibly lost

current calibration step is skipped, old value is retained in the memory

current calibration is terminated. After this button is pressed, the calibration memory

hold all data(old or new entered) and the calibrator returns to the calibration

menu. It is not necessary to calibrate all ranges; calibration of only selected ranges

is possible by skipping the ranges which do not need to be calibrated.

Moreover, the display slws the range which is being calibrated (RANGE), and the value to be set at the external

standard multimeter (VALUE).

Setting the new calibration data

Use@, U, <, > cursor buttons to set such main data on the display, when the output signal measutednay

standard multimeter reaches the required calibration point. When the standard output value is reached, press

AWRI TEO to write

S7

new

cal

brati

on value to the
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ignores the new value anddol val ue is retained. After you press AWRIT
to the next calibration point.

The procedure is repeated for all calibration points ¢
completing the calibrationhé calibrator returns to the calibration menu.

Termination of calibration
The calibration can be terminated in the following cases:

1 complete calibration has been performed, new calibration data have been entered, the program has returned
to the calibrathtn menu,

1 calibration of selected function has been performed, new calibration data have been entered, the program has
returned to the calibration menu,

9 calibration of selected range(s) of selected function has been performed, new calibration data have been
entered, the program has returned to the calibration menu,

1 the calibration has been started but no calibration data have been entered, the program has returned to the
calibration menu after AEXITO display button has beer

Press fEXI Toatoteimiatd the walilvatidn.tAfter the button is pressed, the calibration date is saved
internally and the calibrator returns to the state it was in before the calibration has been started.

Calibration points

Each function of the calibrator has assd fixed calibration points which have to be set during the calibration.

For VOLTAGE DC, VOLTAGE AC, CURRENT DC, CURRENT AC, POWER AC, POWER DC, F functions,

the signal value is set using the keyboard. F&€ Rinctions and partially also during the cadition of the
multimeter, calibration data of the range resistances must be entered. T function does not require any calibration,
as the output voltage or resistance is based on arithmetic interpolation using standard tables of temperature sensor
values.

The calibrator needs no calibration of the following parameters:
1 frequency

1 phase relationship (power factor) of output voltage and frequency in AC power/energy generation
mode

1 DC and AC power (except DC and AC current in this mode)
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VOLTAGE DC function

noninal value [V] set limits [V] range [V] note

0.0 2u 20m zero calibration
0.0 2u -20m 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 200m 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 slopecalibration
-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 20 m 1000 slope calibration
-1000 20m -1000 slope calibration

Table DC VOLTAGE

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

Other then recommended frequencies can be used for calibration. Specification of the calibrator is valid when
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 300u 20 zero calibration
0.0 300u -20 zero calibration
10 600 u 20 slope calibration
-10 600 u -20 slope calibration

Table DC CURRENT

CURRENT AC function
nominal value [A] set limits [A] range [A] | recommended frequency[H:

19u 5n 200 u 1000
190u 50 n 200 u 1000
190u 40 n 2m 1000
1.9m 200 n 2m 1000
19m 200 n 20m 1000
19m 2u 20m 1000
19m 2u 200 m 1000
190 m 20u 200 m 1000
190 m 20u 2 500

1.9 200 u 2 500

1.9 Im 20 120

10 3m 20 120

Table AC CURRENT

Other then recommended frequency can be used for calibrapegifi§ation of the calibrator is valid when
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 200u 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 1m 10 slope calibration
-10 1m -10 slope calibration

Table DC POWER

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

19m 400 n 20 m 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

Table AC POWER

Other then recommended frequen@nde used for calibration. Specification of the calibrator is valid when

recommended frequency is used.
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RESISTANCE function

nominal value Jf set limits [Wf range [W

10 0.01 107 50

0 0.005 107 50
20 0.005 107 50
50 0.005 50-100
20 0.005 50- 100
100 0.01 50-100
200 0.01 1007 400
100 0.01 1007 400
400 0.03 1007 400
1k 0.02 4007 2 k
400 0.02 40071 2 k
2k 0.06 40071 2 k
5k 0.1 2ki 10k
2k 0.1 2ki 10k
10k 0.3 2ki 10k
20k 1 10 ki 40 k
10k 1 10 ki 40 k
40 k 3 10 ki 40 k
100 k 3 40 ki 200 k
40 k 3 40 ki 200 k
200 k 10 40 ki 200 k
500 k 20 200ki 1 M
200 k 20 200 ki 1M
1M 100 200 ki 1M
2M 200 IMT 4 M
1M 200 IMT 4 M
4 M 1k IMi 4 M
10 M 2k 4M7i20M
4 M 2k 4M7i20M
20M 10k 4Mi 20M
20M 20k 20M171 50 M
50 M 50 k 20M1 50 M

Table R

For resistance mode calibration, cable adapter Option 70 or OptiefllAQist be used. Connect standard

multimeter to the four output terminals on the currently connected cable adapter.
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nominal value [F] set limits [F] range [F]
1n 5p 900 pi 2.5n
900 p 5p 900 pi 2.5n
25n 5p 900 pi 2.5n
5n 5p 5n-10n
25n 5p 5n-10n
10n 10p 5n-10n
20n 10p 10 n-50 n
10n 10p 10 n-50 n
50n 50p 10n-50 n
100 n 50p 50n-250n
50n 50p 50n-250n
250 n 250 p 50 n- 250 n
500 n 250 p 250ni 1u
250 n 250 p 250ni 1u
lu 1n 250ni 1u
2u 2n lui 25u
lu 2n lui 25u
25u 5n lui 25u
5u 5n 25ui 10u
25u 5n 25ui 10u
10u 20n 25ui 10u
20u 20n 10 ui 50 u
10u 20n 10 ui 50 u
50 u 200 n 10 ui 50 u
Table C
FREQUENCY function amplitude calibration
nominal value [V] set limits [V] range [V] note
0.0 10u -- zero calibration
10 1m 10 slope calbration

Table F

ANALOG INPUT multimeter function

voltage, current, resistance calibration

nominal value {] set limits [] range [] note

oV 50u 10V zero calibration
v 200 u 10V slope calibration
0 mA 50 nA 20 mA zero calibration
19 mA 500 nA 20 mA slope calibration
ow 5 mw 200W zero calibration
100w 5mw 200w slope calibration
ow 50 mwW 2000W zero calibration
1000W 50 mw 2 KW slope calibration
0 mvV 2u 20 mV zero calibration
19 mv 2u 20 mV slope calibration
0 mvV 7u 200 mV | zero calibration
190 mV 7u 200 mV | slope calibration
0omVv 50 u 2V zero calibration
1.9V 50u 2V slope calibration

Table Multimetr

For calibration of ranges 2, 10ahd 20 mA cable adapter Option 40 must be used. For calibration of resistance

rangescable adapter Option 60 is necessary.
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Full calibration procedure

Following pages describe procedure of the full calibration.

Required instruments:

Following instruments are required for calibration:

81/2 digit multimeter type HP3458A or Wavetek 128dother type with accuracy 0.001 % on DC voltage
Resistance shunt 10vith 100 nWBurster 1280, or other type with accuracy 0.01%

Resistance standard 1%) 1000W Burster 1228, 1229, or other type with accuracy 0.005%

RLC meter BM 595, HP 4263A, HP4278A, EARL50, or other with accuracy 0.1 %

= = =4 -4 -9

Counter HP 53181A, HO 53130, BM 642 or other with accuracy 0,001 %
1 Powermeter 0.020.05 %

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

Calibration procedure

1. Connect the calibrator and the multimeter to the mains and let them switched on for at least three hours
in a laboratory at 231 °C.

2. Press SETUP display button to call up the setup menu and then CALIB display button to call up the
calibration mean.
3. Enter the calibration code and press ENTER (defaul't
4. DC voltage ranges calibration
a) Connect the voltage input terminals of the multimeter to thelldioutput terminals of the
calibrator.
b) Select VOLTAGE DC from the cddration menu and confirm by pressing SELECT button.
Switch M-140 output terminals ON.
c) Foll ow the instructions provided on the <calibr
calibratords output in the calibration points.

d) To adj ust t htptinctlelcadlibratian pants,6psess GEHLECT button andise
U, @ cursor buttons or potentiometer to adjust output voltage. Confirm correctly set value by
pressing WRITE display button. If you want to skip the calibration point whose calibration you
have already entered, press SKIP display button.

e) Switch output terminals OFF
5. AC voltage ranges calibration
a) Select VOLTAGE AC from the calibration menu and confirm by pressing SELECT button.
Switch M-140 output terminals ON.
b) Follow the instructions provide on t he cali bratordés display and
calibratorés output in the calibration points.
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c) To adjust the calibratorés output iin<the cal
U, @ cursor buttons or potentiometer to adjust dput voltage. Confirm correctly set value
by pressing WRITE display button. If you want to skip the calibration point whose calibration
you have already entered, press SKIP display button.
d) Switch output terminals OFF. Disconnect multimeter and calibrator
6. DC current ranges calibration
a) Connect current input terminals of the multimeter to the +I output terminals of the
calibrator. Select CURRENT DC from the calibration menu.
b) Select DC current measurement range on external multimeter. Switch utpunals ON
c) Foll ow the instructions provided on the cal
calibratords output in the calibration point
d) To adjust the calibratordés output in<the cal
U, @cursor buttons or potentiometer to adjust the output current. Confirm correctly set value by
pressing WRITE display button. If you want to skip the calibration point whose calibration you
have already entered, press SKIP display button.
e) Resistance shunt shld be used on 2A, 20 A ranges, if standard multimeter does not cover this
range.
7. AC current ranges calibration
a) Select CURRENT AC from the calibration menu. Set the same function on external
multimeter.
b) Follow the instructions provided on the calibmatb s di spl ay and the ACI
calibratorés output in the calibration point
c) To adjust the calibratorés output i n<gthe cal
U, @cursor buttons or potentiometer to adjust the output currenfir@ocorrectly set value by
pressing WRITE display button. If you want to skip the calibration point whose calibration you
have already entered, press SKIP display button.
d) Resistance shunt should be used on 2A, 20 A ranges, if standard multimeter dosentitis
range.
8. DC power ranges calibration
a) DC power ranges calibration is performed by calibrating 20 mA, 200 mA, 2 A, 10 ADC
current ranges. There is no need to calibrate voltage ranges.
b) Select POWER DC from the calibration menu.
c) Connectastandamlmmet er to cal i brat#ordés output ter mi
ATTENTION
Cal i br at o4 términals are eeotrically connected.
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d) Foll ow the instructions provided on the calibra
the cal i br ahe alibétonpoiotd. put i n t
e) To adjust the calibratorés output in<the calibr

U, @ cursor buttons or potentiometer to adjust the output voltage. Confirm correctly set value
by pressing WRITE display button.

f) Shunt sbuld be used on 2A, 10 A ranges.
9. AC power ranges calibration

a) DC power ranges calibration is performed by calibrating 20 mA, 200 mA, 2 A, 10 AAC
current ranges. There is no need to calibrate the voltage ranges.

b) Select POWER DC from the calibration menu.

C) Connect a standard ammeter -tlo cali bratords outop

d) Foll ow the instructions provided on the calibra
the calibratordéds output in the calibration poin

e) To adjust t he chelalbbatioa points,press SELEQIT buttoniamd<yse
U, @ cursor buttons or potentiometer to adjust the output voltage. Confirm correctly set value
by pressing WRITE display button..

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

10. Resistance ranges calibrtion

Resistance ranges calibration is performed by both calibration methods, i.e. setting the checked value
and measuring this value with the standard instrument, as well as setting the nominal value of the

calibratorés measuremkbht metamgebynadijhesteixngerinkaé cnal
entry of measured value to the calibrator is required, VALUE METER is displayed at the respective
calibration point. The value on the calibratorés d
respective calibration point on the display. If, on the other hand, the user is requested to adjust the
calibratorés output to set the nominal val ue of t
multimeter, VALUE is displayed at the respectiveicdlr at i on poi nt . The wvalue ¢
display has general format.
a) The calibrator have to be calibrated with attached adapter Option 70, iwifeuzonnection.

Connect adapter to the AUXILIARY connector. Select RESISTANCE from the calibration

menu
b) Select fouswire resistance measurement function on the external multimeter. Adjust the zero

value of the external multimeter including the cables, if necessary.
c) Connect all four wires of adapter Option 70 to the input terminals of external multimseer. U

four wire technique. Connect correct terminals and wires.
d) Measure the resistance in the recommended calibration points using the multimeter and write

the values into the calibrator. Use numeric keyboard, potentiometer or cursor buttons to enter

the valie.
e) Perform the adjustment for all calibration points as usual. Press WRITE display button to

confirm correct values.

f) Disconnect adapter Option 70 from AUXILIARY connector.
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OFF
CALTBRATION MEMU
Resistance
Fange 18 @ Ualue HMeter
010.0244 R
[ WRITE ] [ SKIP ] Exit |

Capacitance ranges calibration

Capacitance ranges calibration is performed kh loalibration methods, i.e. setting the checked value
and measuring this value with the standard instrument, as well as setting the nominal value of the

calibratorés measurement range on the external

entry of measured value to the calibrator is required, VALUE METER is displayed at the respective

calibration point. The value on the calibrator 6:

respective calibration point. If, on the otherhandhe user i s requested to ad

to set the nominal value of the calibratords me

di spl ayed at the respective calibrationmmag.oint. T

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

b) Adjust the values of shorted and open terminals of the external RLC meter, set the frequency
used during the measurement (1000 Hz for 1 nF to 10 nkerdf® Hz for 10 nF to 10 uF
ranges). Connect Hi, Hu terminals to calibra
Hi output.

c) Measure the capacitance of internal range capacitors using the RLC meter and write the values

into the calibrator. Therocedure is the same as when calibrating the resistance ranges.

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

OFF
CHLIBREATION MEMU
Capacitance
Fange 2BnF Ualue 18nF
+00025935
[ WRITE ] [ SKIF ] Exit |
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11. Amplitude calibration in frequency mode

a) Select FREQUENCY in the céliation menu.

b) Connect the external mul ti meter with DC voltage
- Lo output terminals.

C) Foll ow the instructions provided on the <calibr
calibratorés bubpupointsheToabhdpuat the calibre
points, use<, >, U, @ cursor buttons to adjust the output value. Confirm correctly set value by
pressing WRITE display button.

d) When calibrating the amplitude of the frequency generationction, DC voltage
corresponding to the amplitude of output squarewave signal is set.

12. Built-in multimeter calibration

Built-in multimeter calibration consists of the calibration of 20 mV, 200 mV, 2V and 10 V voltage

ranges, one 20 mA current range anf and 2 KV resistance ranges.

Cable adapters Option 4Qtwo-wire adapter, and Option G0four-wire adapter are necessary to

connect the multimeter.

Due to the fact that the precision of the builtmultimeter is comparable to the precision of the

calibrator in resistance, small voltage and current ranges, external calibrator of higher precision class

should be used to calibrate the bailtmultimeter. If external calibrator is not available, the calibrator

can be used to calibrate the baditmultimeter, but it has to be taken into account the fact that the

precision of the calibration can be insufficient. An 81/2 digit multimeter is recommended for calibration.

a) 10 V DC voltage range calibration

1 Connect adapter Option 40 to the AUXILIARY connectortloa front panel.
I Select ANALOG INPUT from the calibration menu. Press SELECT display button to select the
first calibration point, 0 mV.
1 Make short on adapter Option 40.
1 After the value stabilizes, press WRITE display button to write new calibratioa.valu
1 Connect input voltage terminals of external multimeter td Hb output terminals of the
calibrator. You can use test wires, which are part of basic delivery. Connect Option 40 H input
wire of adapter Option 40 to the Hi output or the calibrator amgput wire of adapter Option
40 to the Lo output on the calibrator. If necessary, adjust the zero point of the external
multimeter before connecting the cables (internal and external multimeters are in parallel).
1 Press SELECT display button to select6alibration point. Red light is lighting, all
terminals on calibrator are automatically ON.
T A Output = xx.xxxxxx V A is displayed in the bo
of output voltage. This value can be changed using the potentioaretursor button.
T Adjust the calibratordéds output voltage so that

1 After the value stabilizes, press WRITE display button to write new calibration value. If
calibration in this point is not required, press SKIBrminals of multimeter will switch OFF.

9 Disconnect both the external and binltmultimeter.

operation manual 68




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

b) 20 mA DC current range calibration

Leave input terminals of Option 70 adapter OPEN.
Make short on calibrator output terminals -+FI.
Press SELECT displdyutton to select the first calibration point, 0 mA.

After the value stabilizes, press WRITE display button to write new calibration zero value.

= =4 =4 A -2

Disconnect short on + -l terminals. Connect L input wire of adapter Option 40 to-the

output on the califator, H input wire of adapter to the minus current input on standard
multimeter and +1 output terminal of the calibrator to the positive current input of standard
multimeter. Calibrator current output, input of the internal multimeter and current input of
standard multimeter are connected in series. If necessary, adjust the zero point of the external
multimeter before calibrating current range.

1 Press SELECT display button to select calibration point, 19 mA. Red LED is lit above
OUTPUT button.

Note: It canoccur, that calibrator beeps and display error message. In this case push the
button OUTPUT ON to switch calibrator output manually.

T Adjust the calibratords output current so th
the value stabilizes, pre$VRITE display button to write new calibration value. Terminals of
multimeter will switch OFF.

1 Disconnect both the external and birltmultimeter. Disconnect cable adapter Option 40 from
the AUXILIARY connector.

c) 100Wresistance range calibration

Calibration of both ranges 100 and 108@onsists of following steps:

1 O Wcalibration

1 resistance range of multimeter calibration
For calibration of resistance ranges external standard\&&d 1000V are required.
Connect to the AUXILIARY connector cable adepOption 60.

0 Wealibration

1 Make short of all four Option 60 input wires.

1 Press SELECT display button to select the first calibration poWM, 0

I After the value stabilizes, press WRITE display button to write new calibration value.
100 Wealibration

1 Connect resistance standard M0to the input terminals. Use fowire technique.

1 Press SELECT display button to select the second calibration poing/.100

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

d) 1000Wresistance range calibration

1 Make short of all four Option 60 input wires.

1 Press SELECT display button to select the first calibration polM, 0

1 After the value stabilizes, press WRITE display button to write new catibrealue.
1000 Wealibration

1 Connect resistance standard 10¥Qo the input terminals. Use fowire technique.
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e)

)}

= =4 =4 -2

= =4 =4 -

= =4 -a -2

Press SELECT display button to select the second calibration point\\L000

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

20 mV voltage range calibration

Make short of test wires of Option 60 adapter.
Press SELECT display button to select the first calibration point of 20 mV range, 0 mV.
After the value stabilize@ress WRITE display button to write new calibration value.

Connect external standard multimeter set to the mVDC function to thédlbutput

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

Press SELECT display button to select 19 aalibration point. Red LED is lit above
OUTPUT button.

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

After the value stabilizes, press WRITE display button to write new calibration value.
Terminals of the catirator will switch OFF automatically.

Disconnect input wires of Option 60.

200 mV voltage range calibration

Make short of test wires of Option 60 adapter.
Press SELECT display button to select the first calibration point of 200 mV range, 0 mV.
After the vdue stabilizes, press WRITE display button to write new calibration value.

Connect external standard multimeter set to the mVDC function to thé.dlbutput

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

Press SELECT display buttdo select 190 mV calibration point. Red LED is lit above
OUTPUT button.

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

After the value stabilizes, press WRITE display button to write new calibration value.
Terminals of the calibrator will switch OFF automatically.

Disconnect input wires of Option 60.

2000 mV voltage range calibration

Make short of test wires of Option 60 adapter.
Press SELECT display button to select the first calibration point of 2000 mV @ngé,
After the value stabilizes, press WRITE display button to write new calibration value.

Connect external standard multimeter set to the mVDC function to thédloutput

terminals. Use test wires from basic delivery. Connect HU test wire of cadgiéeado the Hi
terminal on the calibrator and LU test wire of cable adapter to the Lo terminal on the
calibrator. Both builedn meter and external multimeter are in parallel. If necessary, adjust zero
of standard multimeter before calibration.
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1 Press SEECT display button to select 1900 mV calibration point. Red LED is lit above
OUTPUT button.

1 Set such output voltage on the calibrator, that standard multimeter indicates 1900.0 mV

1 After the value stabilizes, press WRITE display button to write newretitin value.
Terminals of the calibrator will switch OFF automatically.

1 Disconnect input wires of Option 60.

i) Exit the calibration mode.

AUTOCAL function

To remove the effects of shedrm drift and thermal dependency of the simulation, AUTOCAL funateom be
used. It can only be activated in the calibration mode.

Use of AUTOCAL function influences the zero value of DC voltage generated by the calibrator. Use of the
function is recommended only after the calibrator reaches the operating temperature.

Procedure:

I Use a display button to enter the calibration mode. Enter the calibration code and confirm by pressing
ENTER.

1 Use the cursor buttons or potentiometer to select the AUTOCAL function from the calibration menu. After
the function is activated, onlyne option- OFFSET ACAL- is provided. Press SELECT display button to
confirm the option.

I The calibration includes two steps. During the first stepl,.¢lterminals must be shorted. Use a short cable

71

to connect the terminals. During the second step, thibrai@r requests the disconnection of-lti
terminals. Follow the instructions provided on the display:

-when requested to dlotesnmgls. BelssONEXT dispday butbton.at or 6 s Hi

- the calibrator performs internal measurement for ca 30nsilscoDuring this period, progress
information is displayed in the bottom part of the display.

- after the measurement completes, the calibrator requests the disconnectioiooftetiininals.
Disconnect the cable and confirm by pressing NEXT display hutton

- the calibrator performs internal measurement of voltage ranges for ca 8 minutes. During this period,
progress information is displayed in the bottom part of the display.

- after the measurement completes, the calibrator returns to the calibration mode

- press EXIT display button to return to normal state.

1 Do not connect any terminals during the calibration procedure, with the exception of requested short of Hi
Lo terminals.
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Error messages

I f an error occurs dur i moyerrormessagais displayed brothe dlisplay prrers at i on 0
can be caused by:

1 incorrect control using the front panel, i.e. attempts to force a prohibited mode, e.g. settingfaraoge
value, overloading of output terminals etc.,

9 fault of the calibrator, .g. internal communication error during the communication between individual
functional blocks,

9 incorrect control using the GPIB or 32 bus.

Below you can see a sample error message which appears when too large value is attempted to set up. All error
messages are displayed in the center of the display.

JUTFUT OFF
Local

05.00000 U DC | ™

Error 4
Jalue too large !
Accuracy
A.B85087%
INFUT
mA DC
[ = 1m [ 18 | [ +/- Setup |

The following table lists all error messages, their meaning and simple troubleshooting.
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No label description troubleshooting
error
01 |Overload 2V'! 2V range overloaded Output current is tobigh. Increase load resistance.
02 |Overload 20V! |20V range overloaded | Output current is too high. Increase load resistance.
03 | Overload 200V! | 200, 1000 Wwanges Output current is too high. Increase load resistance.
overloaded
04 | Overload | output || Current output overloadeq Voltage on the load is too high. Decrease load resistance.
05 | High temperature || Too high internal Output stages are overloaded. Do not use ranges 200V, 104
temperature 20 A for at least 10 mintes. Check if the ventilation holes are
free.
06 |Overload RC! RC simulator overloaded | Test current is too high. Use lower range of tested Ohmmetd
07 | FBK error! Internal error Turn off the calibrator and turn on it again.
08 | OUTPUT must be | Cable adapter tried to be | Switch off output terminals with button OUTPUT, change the
in OFF state ! exchanged while output | adapter, and switch output terminals on.
terminals was ON
10 | Interface error ! GPIB communication errof Wrong datdormat on GPIB.
11 |Bad command ! |Bad command of GPIB | Not known command on GPIB.
12 |Bad GPIB communication errg Listener not connected to the GPIB. Check correct connectid
communication ! GPIB cable.
13 | Over range'! Overcrosing the range vig Value out of range was set via GPIB. Set correct value.
GPIB
20 |Bad calib. code ! | Bad calibration code Wrong calibration code was entered, calibration cannot start
Enter correct calibration code.
21 | Time warm up ! Attempt to start calibratior] Attempt to start calibration before 60 minutes warm up perio
before warm up Let the calibrator turned on for at least 60 minutes.
24 |Cable adaptermugAdapt er i s n §Useanother cabladapter or perform autocalibration procedu
be off ! autocalibration without cable adapter.
25 | Use cable adapter| Attempt to start calibratior] Calibration of resistance ranges can be performed with adap
without cable adapter. Option 70. Calibration of internal mutteter can be performed
with cable adapters Option 40 and Option 60.
30 | Internal RXD Internal error Internal error of the calibrator. Turn the calibrator off and aftq
timeout ! sturn on. If the error will appear again, contact manufacturer
31 |Internal Internal error Internal error of the calibrator. Turn the calibrator off and aftg
communication ! sturn on. If the error will appear again, contact manufacturer
37 | Calibrator is not [ Internal error Internal error othe calibrator. Turn the calibrator off and after
ready ! sturn on. If the error will appear again, contact manufacturer
40 |Value too large! | Maximum value is out of | Attempt to set value over possible range. Set correct value.
limit
41 |Valuetoo small! | Minimum value is out of | Attempt to set value under possible range. Set correct value
limit
42 | Deviation too largg Deviation is too high Set deviation is out of limit30% to +30%. Set correct value.
!
44 [ Unable +#! Changeof polarity is not | Attempt to change polarity, where it is not allowed.. Concern
allowed modes F, FE, RC, ACV, ACI.
45 [ Unablei polarity ! | Negative polarity is not | Attempt to set negative polarity, where it is not allowed..
allowed. Concernednodes F, FE, RC, ACV, ACI.
46 | Unable DC/AC! |DC/AC conversion is not | Attempt to change parameter AC/DC where it is nonsense o
possible where it is not allowed.
47 | Current timeout | Time limit for current over| Long-term loaling current terminals with output current over
| 10 A exceeded
48 | Not allowed on Function cannot be used | Do not use this setting in combination with connected cable
AUX output ! on output AUXILIARY adapter.
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Functional description of the calibrator

Basicblocks
Basic functional blocks are:

front panel keyboard

LCD display

output terminals

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

voltage amplifier 2 V

voltage amplifier 20 V

DC reference voltage with DAC
generator

feedbaclkcircuits

phase shift circuits

current ranges generator
multimeter

power line transformer

power supply board

interface GPIB and RS232

=4 =4 =8 -8 -8 _8_8_9_98_°8_2._-9_-9_2._-4._-2._-2°
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