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1. Quick Start

1.1.Determination

The CALIBER program is intended for automatic calibrations of instruments by means
of a standard. Except of the unit under test and the standard unit, a computer with Windows
XPNistal7/8/10 Operating System is being necessary. Output of the CALIBER program
represents a physically performed calibration with a calibration reeoed table with

measured and evaluated data (the test report).

UUT (Unit Under Test)

Standard (multifunction calibrator)

Instrument Configuration for Calibration

Measured Protocol:

Function | Range| Standard | UUT| Deviation |%spe| Allowed | Uncert.
VDG 2W| 200 mV| 20.0 mv| 20.0 mv| -0uv| 0] 200uVv| 62uV|ok
VDG 2W| 200 mV| 180.0 mV| 180.6 mV| 620uV| 62| 1003 uV| 71uV|ok
VDG 2W| 200 mV| -180.0 mv| -180.7 mV| -690uVv| -69] 1003uV| 69 uV|ok
VDG 2W| 2V| 0.200 V| 0.200 \ -0.00mv| 0] 2.00mV| 0.58 mV|ok
VDG 2W| 2V| 1.800 V| 1.807 V| 7.00mV| 70| 10.04 mV| 0.58 mV| ok
-1.800 V| -1.807 V| -6.80mVv| -68] 10.03mV| 0.64 mV|ok

VDG 2W| 2V|

The instruments can be either manually or automatically (by computer) operated. In
automatic mode the interface RS232 or GPIB can be used, eventually any other interfaces

(USB,

Et hernet

RS485,

...) andérd. ¢ h

ut

zZ e
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1.1.1.  Parts of Caliber Program

The Caliber program consists of four basic units:

Procedures
Instrument Cards
User Functions
Wizard Rules

The program is based on automatic calibration of measuring instruments which shall be
performed according to beforprepared calibration process or so called Calibration
Procedure. The basic module of the Caliber program c&kededuresis intended for
processing of these calibration procedures. By means of this unit there is possible to develop
and modify the calilation procedures and to carry out calibrations directly. For calibration
used instruments are very important for the particular calibration procedure. In the most
simply case a procedure can be created by a list of instruments and a list of selected
functions, ranges and points of a tested instrument.

An instrument shall be specified by its instrument Card in the Caliber program. The
instrument card contains the whole instrument description. There are especially lists of
supported functions, range specéiions, technical data and methods of instrument operation.
The module callednstrument Cards is intended for processing instrument cards. Existing
card can be easily used for any calibration in any configuration and the program shall
automatically knovthe all of instrument features.

The moduleUser Functionsallows to develop new functions and to certain extend to
modify the existing ones. The function represents a supported instrument feature category,
which is consequently being used for all the Galisystem. For example-DC (direct
voltage) or FREQ (frequency) can be functions.

The moduleWizard Rules is intended for development of regulations which shall be
used for automatic calibration procedure developments.

It can be say in simplified way th#te instrument Cards are specifying features of
objects participating on a calibration, and the Calibration Procedures are specifying relations
among these objects. The Calibration Procedure stipulates which instrument shall take part in
the calibration ad what function they shall perform (i.e. instruments under test, sources,
standards) and at which points the calibration shall be carried out.

A calibration procedure shall be created interactively and it does not require
programmatic knowledge of a taucian. The CALIBER program can be used either
independently or as a program unit of the WinQbase database environment. If it is used
independently the program output shall be represented only by a calibration report. If it is
used with the database of N@®base the CALIBER program results shall be transferred into
this database and a user can utilize all the WinQbase features for another operation. Below
will be described operation of the CALIBER program as independent one.

User’s Guide 5
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1.2.System Structure

- control unit PC1.5 GHz and more, monitor SVGA, RANI GB
- Operatng System of MS Windows XP/VISTA/8/10

- software facility of Caliber

- to calibration necessary instruments + connecting cables

- National instruments GPIB card for communication via IEEE488 (other manufacturers are
not supported)

1.3.Program Installation

In this section installation of the Caliber program will be described if being used
independently. If being used as a part of WinQbase program its installation shall be
performed automatically during WinQbase installation. The program of Caliber is being
distribued on CD ROM disc.

Caliber program installation:

This installation shall be performed under user’'s account with administrator
permissions.

The CD ROM having been inserted, a control menu shall be displayesti@ation of
installation of the Calibeprogram is possible. If the CD ROM is not initiated automatically,
you canfind the installation by means of tlinstal\Softwar@Caliberzip" packageUnpack
(unzip) the package and ruhe installationby openingthe "CaliberSetup.exe" file from
newly unpacked folder

First the program shall offer a language version and after it an installation guide shall
be initiated. Available languages are: English, German, Russian, Hungarian, Slovak and
Czech.

The installation guide consists of following points:

1 Assignment of a place in the computer where the installation shall be leeated
we recommend to confirm the offered Caliber’s position.

1 Performing of the installation itself.

9 Computer restart.

The computer restart having performed, let the installation CIM ROits driver and

switch on the new installed program in the ,Sta
some other information from the installation CD. The program shall be started automatically

in a dememode and it can be activated after enteringhef* Re gi strati on Code *“, S
sectionof ProgramR gi stration “. Program having started,

6 User’s Guide
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If you are using th&PIB Card (National Instruments interface is required) it will be
necessary to install a particular controllgr tneans of the installation CD delivered along
with the GPIB card.

If you are using a&amerato scan measured values it will be necessary to install a
particular controller by means of the installation CD delivered along with the camera.

If you are using VSA interface it will be necessary to install VISA driver. This driver
is accessible from Caliber installation CD
directory).

Uninstall the program

The program can be removed off the computerby meaéins t he “ I nstall ati on
I nstall ation of Programs®“® item in Control Pa

User’s Guide 7
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1.4.Program Operation

1.4.1. Measure Task Development

To perform a calibration, we need an instrument to be calibrated and an instrument (or
instruments) for its test. It is possibie use maximally 20 instruments for one calibration
point. For the whole calibration procedure the number of instruments is not limited (each of
the points can use other instruments). The limitation given by program purposes is only one
unit under test (UM) which shall be the same for the whole calibration procedure.

The Caliber program allows measure task development by means of five basic types of
instruments:

a) UUT (Unit Under Test)- an instrument to be calibrated, i.e. an instrument ttesied.
It is not of importance if it is a signal source or a measuring instrument. An instrument
being calibrated can be a muftieter, a resistance decade, process calibrator, etc. A
converter can be used as UUT as well, only certain regulations shaltisbeved. The
UUT is always being differentiated by blue color in the program.

b) Standard — a standard instrument being connected with the WiTs intended for
conventionally right value estimation by the program). A standard can beea sayirce
(calibrator) or a measuring instrument (multéter, scales). The standard is always
being differentiated by red color in the program.

c) Source—a signal source. A signal source shall be present at each measuring task. It can
be used at standaedposition (calibrator), as UUT (calibration of a decade resistance) or
can be used as a source only.

d) Converter — it converts a measured signal. It can convert physical values (a current
shunt, a frequency/voltage converter), eventually value trarestearfisformer, a current
coil with 50 turns). A converter cannot be used separately, it must be connected with a
source (a 50 turns coil behind the calibrator) or with a measuring instrument (a current
shunt). The program does not allow transducer comgeaith the UUT However such
a limitation can be avoided by another range of a measuring instrument to be calibrated
(e.g. 5 kV range for a muitheter with a higkvoltage probe). The transducer connected
with the standard is always beingfdientiated by red color in the program.

e) Switch — it is an instrument which can be operated along with other ones during a
calibration, but it has not any influence to calibration results (it is not any standard, any
UUT, either a source or a transducérfan be used as an automated terminal switch etc.

The condition of any instrument usage is being represented by existing of particular
instrument Cards. There is necessary to specify a UUT, a Standard and a Source for every
measure task. The transdu@annot be used obligatory. There shall be necessary to select
particular operation method for each of the instruments, i.e. manual operation for the GPIB,
RS232, VISA buses or for a camera.

8 User’s Guide
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Instruments are divided in terms of signal flows into followgmgups:

a) -Source— it possess an output signal, it does not have any inputs. It is
creating a signal.

b) - Meter— it possess an input signal, it does not have any outputs. It is
measuring a signal.

C) -Converter— it possess both input and output signal. Thenaigs
being transformed.

d) - Switch — it is similar as the measuring instrument, it has only input
signal, but any measured value is not expected.

Instruments scheme

All in the program used instruments shall be connected together in terms of the sigimal whi

is demonstrated by a connecting line of grey (6) or orange (5) colororahge line means

that the instrument is connected with the master bus, i.e. all values are set exactly as the UUT
. CETTEE (2) is, also as it

. UUT (meter) is determined by
. Standrard converter the calibration
. Standard {meter)
. Master signal bus
. Transformed bus

procedure. Te

grey line means

that values have

been transformed by the converter (3) and they can differ from the UUT. Several converters
can be serial connected and the values can be step by step transformed in direction always
from the master bus. For better charitt is possible after selection of a particular calibration
point to move a mouse cursor on the instrument and look at how quantity and value the
instrument shall be set on (having transformed by the converter).

Instrument displaying within a procedure

Each of instruments shall be displayed as a rectangle in the program. There is an instrument
name (1) in the upper
half of the rectangle.

. Instrument type The lower half is

. Communication type divided in two parts. A

s T Tt communication bus type

(4) is being displayed

by which the instrument is cawolled eventually along which bus the value from the
instrument is counted. There is instrument index (5) in the right part. This index serves to
unigue identification of each of the instruments even if they have the same name (the same
instrument can beised in one procedure many times). On the left and right part of the
instrument can be displayed a hook which determines signal connections (3) among the

. Instrument name

. Instrument use (color)

User's Guide 9
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instruments. The source has a hook only at its right side, the converter has a hook on both its
sides and the switch has not any hook. Rectangle’s background color symbolizes an
instrument position (2), i.e. blue stands for a UUT, red for a standard, grey for all other
instruments which value is not important in terms of calibration results. It is suitatdrms

of instrument circuitry to situate sources in left part of the surface and measuring instruments
and switches in right part of the surface, converters then among these instruments. The
instruments can be transferred on the surface by left nabigkeand pulling the mouse at the

same time. Instrument transferring is possible only if the instrument circuitry is actually in
terms of a given point, a range and a procedure. The circuitry will be actually if it is displayed
in thick letters of the irtsuments.

Measure Task Examples:

a) Calibration of the METEX M3800 multi -meter by the MEATEST M140 calibrator

The calibrator is being used as a source and as a
- standard at the same time. It is controlled through

RS232 bus (COM2 of the computer). Valuesnirthe
measuring instrument are counted by a camera.

b) Calibration of the MEATEST M612 decade by the DATRON 1281 multimeter

The decade represents an instrument under test and a
- signal source at the same time. It is controlled through

RS232 bus (COM1 ofhe computer). The precise
multi-meter of DATRON 1281 connected with GPIB busdfiress 22 represents a standard.

O

) Calibration of the multi -meter HP34401 by the multimeter DATRON 1281 and the
calibrator MEATEST M130

HP34401A is an instrument under teBhe multimeter
DATRON 1281 is being used as a standard and the
calibrator MEATEST M130 as a signal source. All the

Instruments are connected through GPIB bus.

d) Calibration of 20A range of calibrator MEATEST M140 by the multi-meter
DATRON 1281 with shurt BURSTER 10 nW

M140 is an instrument under
same time. DATRON 1281 with

shunt 10 riV is a standard measuring instrument. All the instruments except from the
converter are connected through GPIB bus.

10 User’s Guide
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1.4.2.  Calibration According to Developed Procedure

Start module “Procedures”™ ( mMéaluiodvann d o w”

In upper bar of the Status Window press the but@ “Open” and sel ect
M3800.
Procedure "c:program files'meatest' caliber’,data’m3&00.pro™
Yersion: 1.00
Authar: MEATEST [ mM140 | ) M38I]I]
E-mail: meatest@meatest.cz Manual 2 Camera 1
Readings
D= HE 5 e Gl &
Function Range Standard LT Deviation Y%spec  Allowed Uncertainty Symbol
| vDC-2w 200 mv 10 my =
.| VDC-2w 200 mv 180 mv
| vDC-2w 200 mv -180 mY [
| vDC-2w 2 02w
| | VDC-2w 2 1.8
| | VDC-2w 2 -1.8%
| | YDC-2w 20V 2V
| | YDC-2w 20V 10V
| | vDc-aw 20V 18V =|
Connect i nstruments di s pndavyletltereiismo canheras t r u m
scanning available it will be necessary to set reading M3800 to manual mode. It will be
performed by right mouse <clicking on instrur
configuration” from thermeponséheshaéel dbél g:
then press , OK*". There is possible to selec
calibration shal/l be started from. We select

calibration can be stop by pssg ESC key any time.

First the program shall drawn attention to change of input terminal connection (there is

' Connedtion scheme changed!

an actual connections of terminals in the program’s status window), then shall open
instruments that will take part in the calibration andhilsperform every stipulated check
values step by step.

Ranges or functions having changed, an operator shall be prompted to set the

Setfunction and range manually
' M3B00 Function VDC-2%  Range 20

instrument.

There shall be necessary to set measured values by means of a keyboard without
camera scanning. The prograeguires performing a set of ten measurements for each of the
calibration points. Measurement s number cart

User’s Guide 11




Caliber 2.51 MEATEST

UUT readings® in the “Measurement parameters” wi
displayed after mgram stop (by the ESKey) by pressing of the right mouse above the

program’s status window.

The calibrationcanbe stppdby pressing ESC key any ti me. It
Calibration” key from any poi ntediagpaiticular | f t her e
point already, it shall be overwritten by a new one.

If the calibration starts from WinQbase system the output protocol shall be
automatically written down into the calibration database for particular identification sheet
after closingo f “Procedure” modul e. Wit hout the databa
calibration is to be written down into a file. Press the right mouse button above test report’s
window and selectiteEx port“ in order to do it.colHaving not
shall be | ost after c¢closing of “Procedure” modul

12 User’s Guide
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1.4.3. New Calibration Procedure Development (Calibration Methods)

Open “Procedures’” modul e i nbuttof m the bpper “ pr c
bar of the status window. A Procedure wizard shallgmno

Instruments | Functions | Ranges | Walues | Inapplicable Values
Selected instruments

Procedure hame |
Wizard rules

default

Add
j Rermove
OK | Cancel |

Procedure Name- a generated procedure shall be saved under this name.

Wizard Rules — a choice of rules for development of a calibration procedure. A user can
have several rule sets describing selection of calibration points for particular funEtons.
details see the section “Wi zard rul es”.

Selected Instruments- a list of instruments for calibration performance.
To Add —it will add another item into the list of instruments.
To Remove-it will remove an item from the list of instruments.

OK — it will finish the wizard and transfer selected functions, ranges and values into the
procedure.

Cancel — operation of the wizard will be finished.

Respect the following process for procedure development:

a) Step 17 Instrument Selection. Write text determinan of created methodology into

T ——| - Procedure Namé-window. Mostly
Instrument it shall be a type of a checked
Instrument use . A
A [uuT k| instrument, e.g. M3800 for the multi
Instrument response meter Metex 3800 type. Maximal
M3250D camera = number of characters is 1®Vizard
mMIBE00 .
M3870D Instrument contral Rules are to be remained on
e s [tanucl [ ,default®. |dopnentme ot
Ma25K Connected fo regulations for calibration points are
Ma02 IMasterbus j .
ME02A [ required, they can be selected. Mostly
T ok | cancel | different rules are used for check of
sources or decades. The rules
denomi nated as ,defaul t*® adimeters. $etimstnuchents, us u a

whichared6 be used for c a lInsttumemts“t listimox. Fiistly seban, Sel e

User’s Guide 13
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instrument under test (UUT select it from the database and assign a function

(“I'nstrument wuse”)

t shall be created.

and c o n-tMeasuring imenedns af, ( “ |
“1 nst r ume-nAdjusitnent iy mealns’ of) for it. The same way is to be used for
selection of other instruments (Source, Standard). Converters, switches and instruments
to be connected behind converters cannot be written down among selected irtstrumen
they must be set by editing of the procedure itself. If the wizard is being used, there is no
possible to selectfittfdm TGEGeneedtsed tfd"'xed
Bus” her e. The master bus i
UUT. For procedure development, the instrument under test (UUT) is the most important
one and it must be set as the only one. Selection of functions, ranges and calibration
points is being performed according to the UUT. At other instrusnéstandards and
Sources) must be only checked if their measurement (generation) abilities are suitable for
test of the given i

nstrument .
Foern td eCaaridl sMosdeuel et”h e

page having activated, switch to the next step.

S

9 vabkdifay the | bus (f

| f there is

Note: Only instruments with their create(EEEEEyrrr N - |

14

cards can be used for generation of
new procedure, except for th
instrument under test for which can b
created a procedure withut its

instrument card. The performel
calibration record does not contain an
evaluation and there are only deviatio
and uncertainty in each of the tes
report’s lines. Fields for allowed
deviation and specifications

Instrument

Instrument use

 From database
& Without card

Instrument name

IUUT

Instrument response

IManuaI

Instrument control

[mTs5a0

[~ Analog meter

IManuaI

Connected to

[ |
=]
=l
{master bus =l

Ok | Cancel |

percenages are blank. The procedumgeneration is not performed automatically in
such a case and checked functions, ranges and points must be set. Procedure
development without instrument cards represents only an emergency solution suitable
rather for quick check of basic functions of atwmder test but not for the calibration

itself.

| f we set the iInst

rument of

AWi t hout t he

down only its name and to select its position. Other steps must be performed manually

(selection of functions, rangesd points).
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b) Step 21 Function Selection.The wizard shall propose functions that shall be contained
Instruments {1}

| Ranges (30) | Values {50) | Inapplicable Values

Available functions Selected functions
=] WD C-2¥ =]
VAC-3W
IDC
== | IaC
- | |RDC-2w

=

OK | Cancel |

in a procedure. By means of arrows for shift of one item ( >, <), eventually of all items (

>> << ), number of selected functions can be reduced. iBascivhich are not defined

in Instrument card of the UUT caagehatingb e wus
activated, switch to the next step.

c) Step 3i Range SelectionThe wizard shall propose functions that shall be contained in a

Instruments (1) | Functions (5) Values (50) | Inapplicahle Values
Functian Available ranges Selected ranges
WDC- 2 = =] o==200rv |
J - ® [.2==2%
& 2=<20 Y
B @ 20==200%
- ® 0.2===1 kY
[~ |-
QK | Cancel |
procedure. The “ Range Type"’ shal l be assigned f
automatic composition of calibration procedures e e bel ow) . According
Type” and the selected “Wi zard Rul es”, cal

The “Hympegé can be modified. Press the rigdg
range. There are following types to be selected:

[v Common Common — the range without special status (= it is neither lowest nor
Lowest highest, nor intermediate or specific).
Intermediate
Highest Lowest-the lowest rang,.
Specific

Intermediate — the range situated in the middle. Each of the functions
contains only one range. If number of ranges is even a higher range is observed as the
intermediate one.

Highest—the highest range.

Specific — it is a range which value is situatedthin fix defined period of particular
magnitude (e.g. a voltage higher than 200 V, etc.).

User’s Guide 15
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,» Common* and ,Specific* range types can be <co
“Lowest” , “Intermediate” and “Highest” only o

Point generation rules canrtm defined for every range types. If it is not defined a particular

range type for some functions it shall be suppressed in the menu (i.e. it cannot be selected).

On the contrary, for every function specific ranges can be defined (e.g. higher than.2 A, etc

If there is such a definition, it shall be displayed in the range type menu. Number of ranges

selected for instrument check up can be reduced by means of arrows for one item shift ( >, <

) or for all items shift ( >>, <<). The ranges not defined e thJT instrument card cannot

be added into a procedure. Also it is not possible to add range types which are not defined in

the “Wi zard Rul es”. For more detail see the sec
page having activated, switch to the next step

Note: Range types correspond with specification according to the EA 10/15
document describing the digital muitieter test methodology.

d) Step 47 Value Selection.The wizard shall propose calibration points for each of the

instruments (1) | Functions 5} | Ranges3n) [ | Inapplicakle Values
Function Range Selected values
I\.-'Dc.gw vl 0==200 m¥ ! 20 mY
0.2==2% [ [180my
2=<20 ¥ | |-180 mv
20==200% Add
0.2===1 k¥
radify
j LI Remove
oK | Cancel |
ranges and functions cenf ned i n a procedure according to
selected “Wi zard Rul es”. In terms of ranges th
point sequence, change the points, reduced or added them. By meanshgf step
selection oftipars” canadar*“ REFnugqpes ™ it i's possible

“lI nappl i capadedaviagattivated, Switch to the next step.
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e) Step 571 Inapplicable values (Disagreements)Finally the wizard shall write a list of

Procedure Wizard {M3800) x]
Instruments (1) | Functions (5) | Ranges (30) | Values (50) !
Function Range Walue Inapplicable for

oK | Cancel |

values which are not able tte set on some of the used instruments. If this list is not
blank, it will be possible to return to some of the previous steps to correct these values. If
the procedure is finished with not permitted values for some instruments, some

difficulties may occud ur i ng program run. Press the “0O
procedure for the instrument under test. This procedure can be saved by means of the
“Save” or “Save As’” keys. I n the Wi nQbase

only the Caliber pragm. In this way, automatic transfer of the created procedure into
database environment shall be performed.

Notes: The wizard for procedure development is the only one way how to create a
new procedure. However, if a procedure is already developed,nitbea
changed interactively. We can add and remove particular functions, ranges
and calibration points.

The wizard represents a very easy and quick way of new procedure creating.
However, it doesn’t make possible to perform some special combinations, e.g.
changing of instruments during the calibration. Such changes are to be
performed additionally within the created procedure.

You can exit the wizard by pressing the OK key already in the first step after
set a procedure name and instrument selection. Thecpkar calibration
points can be additionally written in the manual mode.
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1.4.4. Instrument Card Development (Decade MEATEST M109)

St art the “lIlnstrument Cards” modul e in the , C:
the upper menu barembhebeBstt@)eirﬁtlmaeldmérrdb’Utlbn (
bar of the Status Window and set M109 name.

Instrument card “cprogram files'meatest’caliberdatatm109.dey*"

Calibration data I IRemute contral j
Instrument Source | Meter | Switch | Global
B rSpecification
Yersion: 1.00 [ Limits Rermote control
Authar: MEATEST] —
E-mail: meatest@meatest.cz % of reading il
Inotused vl
% of range “Macra
Set
Ahsolute E—
Cutput on
Cutput off
—
Ll Connection scherne
D ® E & |
Set the mouse on ,M109" bar in the status windo!
mouse click switch the status wi ndebutoraom t he “ Fun
add RDG2W function. Switch to the ®“Ranges” | evel al

and their specification according to the M109 specification. The ranges must be always set in
basic units (V, AW, Hz etc.).

Press the “BawkTr lbay iof tthe status window to ret
l evel and add the connection of “H, L” i nput t e

Instrument card “cprogram filesmeatest’ caliber,datatm109.devy*"

Calibration data I |R8232 j
Range RDC-2W1 1==<=11 MOhm sorce | moter | swich | oloba
11==110 MOhm [Ewecification RG232
0.11<=1.1 GOhm I~ Limits =
1.1=2=15 Ohm % of reading Multiplier
II].1 Inotused vl
% of range “Macro
Set
Ahsolute —
Cutput on
Cutput off
—_—
;' Connection scherne
0D ® E & |

metrological properties of the instrument is finished. There is necessary to add way of control

only.
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For decades without remote control, select “
Manual The ,Set®“® option is to be in the i mj
ol et decade value is changed, an operator shall be prompted to set the

Inntused vI .
Instrument.

Swi t ch tuhree “ , Mepatsi o n to t he “Nomi nal
program supposes that a value set on the decade is the required one.

Set

Measure

_ Ouwdton |} Switch ,Output on“ and ,Output off*
Qutput off
«—— ] The M109 can be controlled by means of the RS232 bus. Select the
“Remocbobatrol” type in the wupper bar
performed on the “IlInstrument?’ basic l evel
functions and ranges. The decade uses théulits for RS232 bus communication, because
of it set the multigl er t o , mega“. The *“Set” and “ Measur
to the commands for decade control . The *“ Se-
command + value, counting of decade’ s respor
shal l foll ow for val ue fixation. | f the res
WRITE R'+Value =]
READ Buffier
COMPARE ‘ok' & Buffer1-2 Message="Communication error’
DELAY 1.00
=
Delayheforemacro[s]l QK | Cancel |
,Communication error*“® message.
The , Measure®* macro consists of t he .V con
of set value counting.
WRITE ! =]
REALD Yalue
=
Delavbefnremacro[s]l o]%4 | Cancel |

Press ¢&hebt SE[U)n in the upper bar of the status window and set the name
to the instrument card.
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1.4.5. Instrument Card Development (Resistance 10 W)

Start the “Instrument Cards” module in the , C
the upper nmesntur ubnaernt tCaer d”l it emE) inkhe bvges t he “ New’
bar of the Status Window and set RIOMOHM name (the program doesn’t differ small and
capital letters in the name).

Instrument card “c:'program files'meatest’ caliber',data’r10mohm.dev*"

Calbration data | |Remote control |
Range RDC- 41 10===10 mOhm Source | Meter | Switch | Global
B ~Specification
o Remote control
[~ Limits
% of reading —Multiplier
||],2 Inmused vl
% of range “Macra
Set
Absalute
Measure
Cutput on
CQutput off
j Connection scheme
D = @ & |

The resistance can be used as a source oMI@atue and also as a currenthage converter
with 0.01 W conversion constant. Both those characteristics can be described in one
instrument card. Resistance use depends on its source or transducer function.

Set the mouse on the ,R10MOHM" bar ithe t he “ 1l nst
status window to the ®“Function” | evel by doubl e
add RDCGAW function and also RA@W function if alternating quantity of the resistance is

known. Switch to the “ Ranges/lforlbettvtleelfunctioned add a r a
Switch to ,Frequency®“® in alternat-iBhHg).Seange and s
the Allowed deviation limit resistance in the specification window. Add terminal description

in the “ConnectiomMisdchema” .fiSawlidchetdhe Hwntr ol t
cards to “Settings?”. Switch the ,Output on“ an
panel switch to the “Fixed value” and set it int
re-calibration, it @an be overwritten here. Hereby the part of the card describing th&\Ml0 m

source has been finished.
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Now it is necessary to describe resistance’s properties for the current/voltage converter

function. Switch to “ GI ob theright pauseéuttonintheh e i r
“Converter Conditions?” |l i stbox and sel ect .
the figure.
[~ Converter as UUT
—Convert function —5et converter to
From To Function
[ioc R P T = [ROC-4w i
Walue
rFormula Vo iy T ;l
&+ Simple  Complex " Cross A fuan T

I Cutput=lnput Converter

Input hfultiply with
[ muttply | |
Caonverter value Add =l
" Mot used I
& Wultiply with
O Add (0134 | Cancel |

The converter shall convert the IDC function to V2@ one. It itself shall be set to the
RDC-4W function with nominal vale of 0.01. The function and value, which the converter

has been set to, are significant for transfer calculation and measuring uncertainty. However
the nominal value will not be used for real calculation but the measured one (it can be
affecteduricne”t hpeag‘'eSoi n thbkbef esabalrk”bepaset th
our case).

Press the “E)ain/tlae” lowkrubartobthe Status window, set a name and the
instrument card shall be saved.
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1.4.6. Power Converter Instrument Card Development

There is a real converter for singe phase power conversion to DC current. By such a
way developed card can be also used for converter check, i.e. the instrument can be
configured as the UUT converter.

Instrument card "c: program files'meatest’ caliberdata',pk1000.dey"

Calibrationdata | [Manual -
Parameter PAC | 0==26 kKN Source | Meter | Switch |  Global
Current 0=<=10 A . [Beecificatlon Manual
E'faqsuee%f«igzszan e L?:Z:Tjng ~Multiplier
% of range
et
Ahsolute SS——
Dutaut an
Qutput off
;l Connection scheme —
D & & B |Us s vk O -
Let " s create a new instratmen@ormeadt ican | ssadh g, nPe
gener al for t he w h o-ll+l-,0+,(,s t UnpLe patential i . e . ., U+,
terminals, |- input current terminals, G- output current terminals). Set a new
functi orAQ"n stohuer c,eP mode. Let  sThe2600Wt e t he 0=
value has been obtained according to maximal permissible parameters of the converter
(260V, 10A) . The rang@&Cl sfantyipamameticbemause t
one. Set a converter’ s specifircaotri sgriWal ild f

this error cannot be specified in the instrument card, it will be not filled, however shall
be set for procedure development. Now let’s create particular parameter ranges, i.e. for
voltage 0=<=260V, for current 0=<=10A, for frequency 40=<=B0Hbr phase

0=<=360°. Now set the converter’ s conditions
page according to the following figure:
Convert function Set converter to
Fram To Function
|P-ac =l - Jioc i IP-AC v[
Value
—Farmula o iy o iy (P-AC) J
: ain guanti = Main quantity (P- -
& Simple  Camplex " Cross valtage = voltage (P-AC)
IOutput=Input*D.DElDU2 Current = Current (P-AC)
: : Fraguency = Freguency (P-AC)
Input Tultiphy with Phase = Phase (P-ACY
IMuItipIy | f0.00002
Canverter value Add =
@ Mot used I
 bultiply with
i Add (9134 | Cancel |
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Firstly check the “Converter as UUT” f i e
shall be set in order to use thengerter as the UUT. The converter shall convert

power (PAC) to current (IDC) and a converting multiplying constant is to be written
down into the “Add” field. The convertert
The converter is to be set to the saimection as the input converter function. The
converter value must stay as being set automatically by the program (the whole right
part of the panel). It is the basic condition of converter’s usage as a UUT.

The card shall be used only in the manual méde.* Manual ” panel sha
“Cali bration message” and “None” options
l.e. no setting shall be made during calibration. Herewith the instrument card is
finished.
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1.4.7.  Switch Instrument Card Development

Thereis a simple switch card for switching of terminals in the middle of a calibration
point. It can be used for calibration of resistance ranges of a checked measuring
instrument by means of an standard measuring instrument, if it is not possible to
connect bth of the measuring instruments at the same time, i.e. firstly the
measurement shall be performed by means of the standard and then by the UUT
measuring instrument. The card is developed for manual control (there is not a real
instrument), but if it is @eal switch with remote control ability it shall be suitable do

add a remote control. The measurement mode is to be adapted to use the card during
the procedure. A practical example for usage of the switchee Procedure
development for a resistance meter

Instrument card “cprogram filesymeatest' caliber® data'sw_resistance.dev™

Callbration data [ Manual -
Instrument Meter Switch | Global
Calibration message
Eﬁtfﬁ'oﬂrn 1.00 = Auto (defaul)
E-mail & User text Manual
" Mone

Message
[ Detach sU, attach UUT

Celay [s]
I 0o 3:

¥ Showalways

Ok | Cancell
0D &
-Start the “Instrument Cards” module (the *“Wind
“Il'nstrument Card” item). Press the “New” button

set theSW_RESISTANCE name.

-Now select the “Manual” communication type.
-Selet the “Switch” page in the card window.

-Set to the manual Set A option. As " Cal i br
Write “Detach UUT, attach Standard” into the
- Set to the Manual Set B option. As "Calibration message" selectth Us er Text 7 .

Write “Detach Standard, attach UUT” into the
-Press the “Save” button in the | ower bar of
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1.4.8. Resistance Meter Procedure Development

There is a test of a resistance meter by means@inalard measuring instrument and

an auxiliary source. In such a case there is not possible to connect the checked
measuring instrument and the standard at the same time, because they themselves are
generating current and measurement results will be nsaesbecause it. The
measurement must be made on the standard first and then on the UUT. The

i nstruments shall be switched among each
instrument for that purpose, which has already been created. There is oniteaesth
demonstrative procedure to understand the program features.

-Start the “Procedure” module in the ,Ca
the lower bar of the Status window to start the Procedure wizard.

-Write KE200O0R in Thwi ndPowce®etecmamaest

cali bration. Press the “Add” key. From
i nstrument position use to ,UUT", I nstru
connected to the “MasterebssthantAgdgdeéeske:
l 1 st sel ect t he DAT1281i nstrument , an i
response and control set to ,Manual “, C «
, OK*® key. Press the “Add” k e ymeatgiseisettp s e |
., SO0Ource” , i nstrument response and contro
bus” and press the , OK" key. I f one of t

way of communication along the bus.

-Start the “ Boometbtheonex stepFpretopreseléction. Firstly shall

be removed all functions from the selection by means of the "<<" key. Then select the
RDC2W function from the I eft column of *F
">" key transferitintohe “ Sel ected functions” | ist as

-Start the “Ranges” p-aRamge delection.dimeavizardoshatl h e n
automatically propose all the ranges being defined in the KE2000 card and assign a
range type forthem The range types are defined ac
1.2MOhm, 12MOhm and 120MOhm ranges shall be removed because they cannot be
set on the source.

-Start the “Val ues” p-aVvalee selestiorc hnwizad shallt h e 1
automaticdl y propose cal i bration points acco
calibration points can be added, removed, eventually adapted.

-Start the | ast “Inappl i cabl e-Inamplicable s ” p a
values. There are values displayed heat tlannot be set at any of the instruments. If

the |ist is not bl ank, it is possible to
those points eventually to change them.

-Press the ,OK*“ key to create a calibrat:i
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- Now we ae in the procedure module again and all settings shall be performed on the
whol e procedure | evel, I .e. there shall be s
window.

- Let’s add a switch instrument into instrument scheme. Click with the right mouse

button on the instrument scheme window and s
the menu. The “lnstrument configuration” pal
from the "SW_RESI STANCE" database, set Il nstr
responseaattd, " Mastr ument contr ol to “Manwual ”,

Confirm it by "OK". The instrument appears in the instrument scheme. By means of
the mouse it is possible to move the instrument to any place in the scheme in order to
be wellarranged.

- Now the Measurement mode shall to be changed to exert the switch function. In the
procedure status window click by the right mouse button on the procedure name,
select the “Measurement mode” item from the
appears. Firstly #tre shall be secured that the measuring on the standard is being
performed in one step, not in two ones. Click by the right mouse button on the

“Second half measure” i1item by the standards
menu. Click by the right mouseut t on on the “First hal f me a
standards and select the “Modify” item and ¢
an operation for terminal switching between the UUT and the Standard. Click by the

right mouse button on the action list, stlect he i tem “ Add” from the
“Measur ement mo d e Action” panel appear s. F

"Switches", from the Action field select "Set B", from the condition field select

"None". Press the "OK" key to confirm. The operation appeattseagnd of the task

Il i st . Transfer it among t he “Measur e” oper
operations on the Standard. Now adjust loops for unstable measurements, it will not be

one loop but two ones, particularly for the UUT and the Standard in ooddven

necessary to switch the terminals permanently if one of the measuring instruments is

unstabl e. Click by the right mouse button on
select the “Begin of Measure | oopdndi t em. Cl i
sel ect the “End of Measure | oop” it em. Clic
“Measure” action at the UUT and select the *

the right mouse button again and select t he
“ OK” rbtacortfirm.

Not e: Remember that the Caliber program shal
window when the switch is being used. If you want to display this window, it shall be
selected the AEnableo item in tswmememi Connect i c

Modeo panel

-Press the *“Save” button in the | ower bar C
procedure is herewith finished and it can be
Since all the instruments are in manual mode, the instruments dammpresent at

cali bration start, i.e. the calibration can |
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1.4.9. Power Converter Procedure Development

There is a test of singighase power converter to direct current. In similar way there is
possible to perform test of any convertersr that purpose (the converter represents

an UTT), two standards are necessary. One of them shall be in the converter’s input,
another one in output (direct current measurement). The value in the converter’s input
is considered as a standard value in teainthe Caliber program, the value in the
converter’s output as an UUT value. The input converter’s value is the main value, i.e.
its function, range and value is the same as a function, a range and a value in the test
report. The value in the converterdsitput is direct current in our case, but for
program’s purpose is back converted into power. Despite of the fact that the value of
the standard measuring instrument in the converter’s output is being considered as the
UUT value, the uncertainty of this m&uring instrument is considered as standard’s
uncertainty along with uncertainty of the standard in the converter’s input. The M140
calibrator shall be used as a source and a standard in the converter’s input at the same
time. As a standard in the conwafs output the mulineter of Datron 1281 shall be

used. The PK1000 shall be used as a converter (creating procedure is a part of this
manual). There is a shortened demonstrative procedure to understand program’s
features.

-Start the *“ Pnoocddwr e’Carhd dwlre progr am. P
the lower bar of the Status window to start the Procedure wizard.

-Write PK100O0KXx in the “Procedure name”
cal i bration. Press the “ Ad@®00 instrenyent, afr r o m
i nstrument use set to ,UUT & Converter®*
, Manual “ |, connected to the “Master bus”
key. Sel ect the M140 <calibrator, an ins
i nstrument response and contr ol set to ,
press the ,OK*“ key. We don"t add any ot he
-Start the “Functi ons” —Rurxtipeselecton.dleemardt o t F
shallautomt i cally propose functions containe

which were not used in the procedure so far. The instrument contains onlyAshe P
function which shall stay.

-Start the “Ranges” p-aRamge delection.dneeardtsioall t h e
automatically propose all the ranges being defined in the PK1000 card and assign a
range type for them. The instrument contains only one 2.6 kW range which shall stay.
Because the power converter uses a marametric function (FAC), it is only one

range in the instrument card. However number of ranges in the procedure can be
higher. There must be a condition fulfilled that any of the ranges cannot excess the
limits of the basic range (0 to 2.6 kKW in our case). The ranges cannot be atlied in
wizard but in the following adaptation of the procedure.
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-Start the *“Values” p-aVvaglee selestiorc thmwizatd shalt he nex't
not create any values. Formggear amet ri ¢ functions there are
the values shallber eat ed manual l y. Press the “Add” b u

point and set the power value of 0.4kW and particular parameters: Voltage=200V,
Current=2A, Frequency=50Hz, Phase=0°. Press the "OK" button to confirm.

- Inapplicable Values of calibration jmés cannot be checked by means of the wizard,
because it doesn’t support the mpagametric functions.

-Press the ,OK*“ key to finish the wizard and

- Now add a standard measuring instrument into the converter’'s aatpiie

“Il'nstrument scheme”. Click by the right mous
scheme” window to open a menu. Select the *A
configuration panel appears. Select the "Dat1281", set Instrument use to "Standard",

l nstrument response and Instrument control t ¢

you have a mulimeter), connected to "PK1000". Press the "OK" button to confirm.
By means of the mouse it is possible to move the instrument to any place in the
scheme irorder to be welhrranged.

- Now must be set uncertainties of the standard calibration source of M140 for each of

calibration points, because these values are not contained in the instrument card. Set

the value level in the procedure status window anectel calibration point for which

the precision shall be set. Click by the right mouse button to open a menu from which

select the ®"“Evaluation” i1item. The “Evaluatio
uncertainties of the UUT and Standard can be dwhn§rom the list select the

"Standard accuracy (Dmax_s) [W]" item and press the "Modify" button. The

», Evaluation formul a” panel appear s. By mean:
value, which is accuracy of the M140 calibrator for the 400W value (at pteesyof

200V, 2A, 50Hz, PF=1). Confirm it by the " OK'
panel. Press the "OK" button again to return to the Procedure module. If the procedure

contains more calibration points, this setting shall be done for all tlieratain

points.

-Press the “Save” button in the | ower bar of
procedure which can be started by the “Run C
don’t have any of the used instruments, there is possible to tpydbedure if every

instruments are in the manual mode. During the calibration, the Caliber program shall

ask for value of the standard muhtieter Datron 1281 and there is expected the

0.00308A value for the 400W value, which is to be set.
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1.5.Practical Calbration Instructions

1.5.1. Measuring Circuitry

Correct ways of measuring circuitry are to be respected when accurateneigits
with accuracy more than 0.005% are being used as standard instruments, e.g. DATRON
1281, HP 3458.

Ground Connection of the Measuy Circuitry

When a calibrator and one or more mutigters are connected among each other, there
is always a risk of ®“ground | oops”. These |
terminals along with connections of supply cables with powerar&sy Through the ground
loops high currents can flow, usually the alternating and synchronous ones with the first or
second harmonic component of power supply current. Presence of these currents is being
expressed itself as data instability on the testexhsuring instrument. This instability is
mainly evident in alternating ranges for frequencies of 50, 100, 200, 400 Hz, also for power
network frequency multiples. For higher frequencies of measuring signals this instability is
not practically significant.The instability will cause a comparatively slow and regular
fluctuation of signal amplitude. The beat frequency is determined by difference between the
power supply frequency and the frequency of the calibrator’s signal.

Effects of the ground loops cae Bliminated by following steps:

a) All the ground outlets must be connected in one point, the best is in a Lo terminal of
calibrators (star connection). Calibration must not be performed witgroavmded
measuring circuits.

b) Main supplies of the calibrata@f the control computer and both of the mutieters must
be connected with one supply list or with a main supply socket.

c) If above mentioned measurements prove ad little sufficient ones, a low frequency toroid
choke can be connected in the main supplyt iole¢he calibrator or the multheter. The
choke can be made by winding of a few turns of a supply cord on a permalloy core of 7
10 cm diameter.

d) Finally, if network interferences ere too big, their effect can be reduced by calibration
performance at meharmonic multiplies of the main supply frequency, e.g. 60, 120 Hz
(only for calibrations of alternating voltage and current ranges).

1.5.2. Voltage Range Calibration

The most practically way for the voltage range calibration is the connecting of multi
metersdirectly with calibrator’s input terminals. Mainly for low voltage calibrations, when it
is necessary to perform comparison with uncertainty of hundredths of nV to unit§ af
shall be used cupper wires with gilded terminations soldered wittiHemna solders. We
neither unnecessarily touch input and output terminals nor allow local warming of some parts
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of measuring circuitries (e.g. by ventilators, heat radiators, etc). Having connected them, we
will wait till a thermal voltage get stabilized and ldaced. For extremely accurate
measurements of low voltages it shall be better to connect input terminals of the standard
multi-meter with input terminals of the muttieter under test, which way is also very suitable

if the multi-meter under test possas$ower input resistance. The connection of the standard
multi-meter is being equivalent to the felerminal connection of the calibrator.

If the 10, 100 mV range of the calibrator is used, it is necessary to take into
consideration that output resistes of some calibrators can be-3@0Wand they cannot be
loaded.

1.5.3. Current Range Calibration

Calibration for Low Alternating Currents

For calibration of low current ranges there can be considered that each capacity
connected parallel to input termleaof a measuring instrument (and also a capacity of the
used calibrator) represents an alternating shunt. Part of the calibrated current generated by the
calibrator is running out off the connected measuring instrument and is running through this
shunt. The value of this stray current is being proportional to the load voltage and it depends
on the measuring instrument (on its input impedance) and on the measuring frequency. Free
laid shorter wires are as the most suitable for connection of both of themmet#trs and the
calibrators. Coaxial cables are completely unsuitable for this purpose.

Calibration for Heavy Currents

For calibration of the 1 and 10 A (100A atM0S) current ranges there is necessary to
connect together a calibrator and a moddter under test with sufficient strong cables. At all
the connection through which currents are running is more suitable to tighten wires under
terminals in order to reduce contact resistances.

WARNING!

Most of the portable mukineters have their maxihanput current of 2 A. Their
connection with calibrators with adjusted input currents higher than 2 A can result in multi
meter’s damage. The only way of using a standard -meltér for a calibration consists in
usage of a precise and properly sized shun
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2. Detailed Program Description

The ,Caliber*® program represents a progra
calibrations automatically. It can be used independently or along with the WinQbase program
for registration of measuring instruments artteit calibration. The program can be
incorporated into the WinQbase by setting of command and measuring file name for the
. Cal i—brone “details see the WinQbasea n u al section of . Me ¢
groups*“. I n that ma n u dd behavioe oy dts independeatsusagei b e d
because it is the only way of describing of all its features. During program’s run under the
WinQbase system, the registration program takes over some of its functions.

The program having started, a basic screen appears

C Caliber 2.51 E@

File Modify Window Help

C Procedure =@ us]
Procedure
-~
« 3
Readings
L= e

Function Range Standard uuT Deviation %spec Allowed Uncertainl Symbal
Lal

HLIM

The screen consists of three following parts:

1. The upper menu program bar (it contains menus for module selection, editing functions
and help).

2. The program desktop (it displays active windows of the progranodules— after the
start the *“u®rocedure” mod

3. The lower information line (it displays information about a selected object, program
operation and keyboard status).
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A required activity can be started by click (press the left mouse button) on a selected
object. Program control is intuitive one witbmmon custom practice of the WINDOWS.

In the lower information line the program will automatically display the help for the
selected object. In addition to, at some objects a description shall be displayed next to the
mouse cursor. The displayingcandevi t ched off i n the menu bar from
“Show tooltips” item).

Upper Menu Bar

File Exit shall finish program operation.
Exit
Modify Undo shall cancel the last performed activity.
Undo Ctrl+Z Redoshall perform the last cancelled activity.
Redo Ctrl+FR Cut shall remove the ebigned text and save it in
c Cerlex memory.
Lut i+ Copy shall copy the designed text in memory.
Lopy Carl+C Pasteshall insert the last in memory saved text in place
Paste Ctrl+V

of the cursor.
Select all Ctrl+ A Sdect all shall design the whole text as a block.
Find... allow searching in the displayed text.

Eind... Ctrl+F Replace...allow automatic changes in the designed text.
Replace... Ctrl+L Conf i g u rglahaliprograén settings
Configuration... Ctrl+0

Window Procedures|t is a module for work with calibration procedures
Procedures (calibrations, modifications and creations of calibration
Instrument cards procedures).
User functions Instrument cards It is a malule for work with instrument
Wizard rules definitions  (instrument features as functions, ranges,

specifications, way of controls).
User functionslt is an auxiliary module for work with functions (new function development,
modifications of existing ones).
Wizard rules It is an auxiliary module for definitions of rules used for development of
calibration procedures by the program.

Help Caliber help F1 shall display the help content of the Caliber
Caliber help F1 program.

Show tooltips shall prohibit or permit displaying of short

prompt irstructions at buttons during mouse cursor movements.

About Caliber shall display information about the program and

allows program registration.

v Show tooltips
About Caliber
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21.fPr oceduren Modul e

It is intended for calibration performances in terms of prepared calibration procedures
(methodologies). Except calibrations it makes possible developments, modifications and
testing of calibration procedures.

The calibration procedure determines functions being checked, ranges and points,
instruments used to calibrations and way of instrunwnnections. Features of those
instruments as way of control, specifications, allowed value ranges are determined by so
called instrument cards.

The “procedure” module performs all the ¢
uncertainty calculationgnd generation of calibration protocols. During measuring of an
instrument under test there can be possible to set required information, to stop the program, to
skip check of functions, of ranges or points, eventually it is possible to insert pointlat wh
the procedure performance shall be stopped. There is also possible to change sequences of
checked points, uncertainty calculations, numbers of measures, eventually instruments used in
the calibration.

The program shall be controlled by means of aiseoor by setting of required values
from a keyboard. The calibration can be stop
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2.1.1. Screen Descriptionof thdlPr ocedur ein Modul e

The procedure module having opened and the M3800 methodology having loaded

(press theg"",,Op“enkey and select t he M3800 met hodol

standard delivery part) the following panel shall appear:

Procedure “c:.data’ ¥fpprogs9caliber'ym3800.pro"

Procedure g
[Instrument scheme |
Wersion: 1.00
Author: Meatest M140 b4 M3800
E-mail: meatest@meatest cz com1 2 Camera 1
Status window | Readings
[ |Information line | -
Readings
|User prompt window |

D UE & e 0D e

Function Ranoe Standard LT Devigtion %oper  Allowed Lncertainty Symbal
| | vDCaw 200 20 v =]
| | vDocaw 200 20
[ | vocaw 200 L1800 v —
[ | wocaw 2y 02y
[ | vDoaw 2 1.8Y Test report]
[ | wocaw 2y 1EY
[ | vocaw 20y 2
[ | wocaw 20y 10y
| | woc-zw 20 18y =

There is aStatus windowin the upper corner. It displays the procedure structure
(hierarchy)- procedure-> function-> ranges> calibraton points. In the middle part of the
panel there is amstrument schemdisplayed- instruments used for the calibration and their
configuration. In @&Camerawindow there is displayed a running video from the car(iéa
camera scanning is used), cohtkeys for picture shift, resolution adjustment (zoom) and
external condition adjustment (brightness, contrast, etc.). Thereligcaimation linebelow
the instruments which describes just performed operation during the calibration. Below the
informationline there is displayetdser prompt windowln the rightReadingswvindow there
are displayed particular measured values. In the upper half of the screen thEestisegort
displayed with all the calibration points which is being continuously suppkecheluring the
calibration. The test report contains the calibration point under the sequence of their
performance.

Open dialog — for opening documentg is used following dialog. This dialog supports
sorting by name and

Name v Date by date ot supported
M3800 18.8.2014 (Today) ﬂ under WinQase
M38003 19.8.2014 (Today) _

CLAMP 9.9.2014 (Month) systen). There is also

M191 TR 25.8.2014 (Manth) .

FLUKE 9100 11.8.2014 possible to lookup

F&105 2462014 > _

B003SWHE 23.6.2014 - | (%) or/and filter
> |‘r oK cancel | (ﬂ) the document

titles.
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Status Window

Value B o 8 | It is intended for displaying of tested functions,
3200 * * ranges or points of an instrument under calibration
ggﬁf . according to the displayed hierarchy leveleindow’s

hierarchy is: ProcedueFunction>Range>Value. The
:fgumr:v procedure has the highest hierarchy level, the value the
lowest one. Click with the mouse on the procedure name
(usually the name of an instrument under test) shall
perform switch the displatp checked functions. Click on
a selected function shall display ranges of this function
0| @@ %> BB &| and further is possible to go to particular check
points. The button withel symbol is intended for back
movements. During transition to lower hierarchy level there $teahlso displayed contents
of the superior level and contents of the actual level is separated by a horizontal line. If the
“Val ue” l evel is selected, there shall be ¢
name” i n the s e clhenhidooe)ater it asepanatarfiotjowss alongrwithtall
the values belonged to the calibration range. The actual hierarchy level is determined by an
inscription in the upper part of the window. On the right side of the inscription there is a list
of icons symbolizing the particular procedure adjustment. These icons correspond with
particular columns of the status window in which a position of this particular adjustment is
being indicated by the ,**“ symbol . idklms set
the selected line of the status window. The last i(i;)qs(ymbolizes the instrument scheme
and its setting cannot be changed by means of the status window menu, but in the instrument
scheme only. One can see all the particular adjustments validefaiven calibration point
best inclusive the level for which that change has been permitted, if the status window level
of “Value” has been selected. For each of th
defined at the lowest level. If theljastment is defined for a given value, it shall be used and
the superior adjustment shall be ignored. If an adjustment is not defined for a point but for a
range, an adjustment valid for the range shall be used etc. If the highest level is selected, i.e.
the procedure, the procedure’s description is displayed under the procedure’s name. This
description can be changed. There is used to be given a version, an authdrpeother
additional information about the procedure.
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Press the right mouse buttam the status window to display the following menu

according to the selected line:

add value. . Add v alltuskal add another item into the calibration

el procedure. The item can be a function, a range, eventually another

Delete... . . . " .
T Move up value. It depends on the just displayed hidrayc | e v e |- functi
4 pove down rangev al ue” . Al | the added values ar
() Measurement parameters... window at the same time.
% Additional uncertainty...
T Pause... Mo d i fltynéke possible to change a selected item (a function, a

& Exclud-e,l'lncluu.:le range’ a Value).
 EEnbit prE

7 Measuremant mode. .,

) Evaluation. ., .
2 .. value) from the list.

EP Test repott note...

Global procedure settings. .

De | e tltesidall remove a selected item (a function, a earay

Mo v e it ghéll shift a selected item to the first upper position.

Procedurs Wizard... Mo v e d olwsha#l shift a selected item to the first lower

Export... position.

Measur ement

p la shallmset @&nr exténsion coefficient for calculation of

uncertanties, measured numbers add allowed specification utilization for selected items

(procedures, ranges, values). Particular uncertainty settings are being indicated by the symbol

==
Meanings of the particular items:

Mo, of 8 readings % of LILT accuracy
| 10 = | 100 =
Mo, of LIUT readings Extension coefficient

| 10 = | 2.0 4

oK | Resetto default | Cancel |

No. of SU readings It means how many rejpted readings are being performed by the
standard measuring instrument. If a signal source represents a

standard, only one

reading shall

be made (test of source

adjustment). One of the uncertainty components shall be determined
from a reading set (A type)

No. of UUT readings It means how many repeated readings are being performed by the
measuring instrument under the calibration. If a UUT represents a
signal source, only one reading shall be made (test of source
adjustment). One of the uncertainty comgois shall be determined
from a reading set (A type).
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Note: 10 repeated measurements are recommended to right evaluation of the
calibration uncertainty of A type. Only in this case the uncertainty shall be
calculated accurately according to the #£02 doument.

% of UUT accuracy It means how is Allowed specification utilization for the UUT. E.g.,
if it is set instead of the implicit 100% value only 70%, the program
shall check if the measured deviation is smaller than 70% of the
Allowed specification.

Extension coefficient It is the extension coefficient used for calculation of a standard
extended calibration uncertainty. The implicitly adjusted value is
2.0.

Reset to default It cancels the special measurement parameter adjustment. The
measured parametereturns to that according to the implicitly
adjustment (10 readings, 100 % of specification, ku = 2.0) or to an
adjustment defined in higher level.

Addi ti onal et paeameteasi of anyuécertainty calculation for selected items
(functions, ranggsvalues). The particular uncertainty setting is indicated by#=he
symbol .

P a u s imgerts a stop point into the program. The inserted point is indicated By the

symbol . To set a pause, an operator shall fill up a text message (a report) or selegttefile t
displayed. The file can be a text document (TXT) or a figure (JPG, GIF, BMP, DIB). Press

the right mouse button on the file list to open a menu for adding, removing or displaying of

the file. The message or file shall be displayed if the programglaalibration performance

met a point (a function, a range) designed a

Include/Exclude allows to skip a value (a range, a function). The excluding is indicated by
the & symbol . The omitted item shall not be calibrated and included into theatadin
report. By excluding of functions or ranges it is possible to shorten a big calibration
procedure (i.e. to perform calibration for only one function).

Quantity prefix allows to set a prefigmicro, mili, kilo etc.), which shall be used in a test
report. The prefix can be defined only for the range level and it shall be valid for the whole
range. Changes of the implicit prefix is indicated by the syr#iol The prefix is defined

only in exceptional cases because it is automatically set by the preg@ording to the
range’s size.
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Measurement modeis a list of tasks being performed by the Caliber program during the
calibration. The program has a defined measurement process to be used during the

‘8l Measurement mode =]
Devices Action Caonditions
[ | Switches Seta MNaone =
|| Comverers Set Mane
|| Meters Set Mane
| | Sources Set Mone
|| Sources Switch output on Mone
| | Sources Fine Set VLT is analog meter
|| Comverers Measure Mane
|| p Standards First half measure Mane
- [UUT Measure Mane
|| = Standards Second half measure Mone
| | Sources Switch output off Mone
[~
Cannection scheme IAutu vl QK | Resetta default | Storno |

calibration. The measurement mode allows to add amdowe actions (adjustments,
measurements, terminal switch on, terminal switch off) for particular instrument categories
(sources, measuring instruments, converters, UUTs, standards) or for a particular instrument
from the instrument scheme. For mode modifiens it is suitable to use instrument
categories, (if it is possible), not particular instrument types to maintain the measurement
mode valid even if the instrument scheme gets changed. Operation sequence is to be changed
easily. In addition to, a sectiof operations being repeated (at most 3times) can be defined if
some measurement proves to be unstable for some of the measuring instruments in the
section. This is demonstrated by red markings in the left part of the task lists. Also a few
those sectiom can be defined, e.g. for each of the measuring instruments separately. The
operation shall be performed during the calibration only if there is an instrument of that

category in the “lInstrument scheme” me|iff e. g. no
no operation shall be performed on the converters and the program shall not report it as an

error . There is possible to “Add”, “Remove” or *“
mouse button on the requiredanslwitbeshown: “ Measur e me
Devices— | t can be selected a gener al category (a s

particular instrument suitable for this operation (M3800). General categories are the
following:

Sources-an operation shall be performed on all tbarses.
Meters- an operation shall be performed on all the measuring instruments.

UUT - an operation shall be performed on an instrument under test (it can be a
meter, a source or a converter).

Standards- an operation shall be performed on all the steaaldit can be a
meter or a source).

Switches an operation shall be performed on all the switches.
Converters an operation shall be performed on all the converters.

Action—it can be selected one of the following options:
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Set- it shall set a functiona range, a value and parameters of the instrument
(not available for a switch).

Fine Set— for additional setting of an analog measuring instrument (only for
sources available).

Switch output or- It shall switch instrument’s terminals on (only for sms and
converters available).

Switch output off- It shall switch instrument’s terminals off (only for sources
and converters available).

Measure- It shall perform a set of measurements or one measurement in case of
a source (not available for a swijch

First half measure- It shall perform the $thalf of a set of measurements (only
for meters available).

Second half measure It shall perform the ? half of a set of measurements
(only for meters available).

Set A- It shall perform A setting (oglfor a switch available).
Set B- It shall perform B setting (only for a switch available).
Set C- It shall perform C setting (only for a switch available).
Set D- It shall perform D setting (only for a switch available).
Conditions- It shall be a cornitlon defined, under which an operation is to be performed:
None— an operation shall be always performed.

UUT is analog meter an operation shall be performed if the UUT is an analog
measuring instrument.

UUT is not analog meter an operation shall bgerformed if the UUT is not an
analog measuring instrument.

Ev al u a defiresm Mmeasured values and specifications of an UUT, a Standard and an

# Evaluation

Value Assignment

UUT walue (4u) [v] Auto =]

UUT uncertainty (Uua) [V] Auto

UUT accuracy (Dmaz_u) [V] Auto

ULIT ane digit {Cig_u) [v] At

Standard value (4s) [v] Auto

Standard uncertainty (Jsa) [V] Auto

Standard accuracy (Dmax_s) [v] Auto

Standard one digit (Dig_s) [v] At

Standard converter accuracy (Dimazx_c) [V] Auto

Auxiliary standard uncertainty (Uta) [v] Auto

Auxiliary standard accuracy (Dmax_sa) [V] Auto

Auxiliary standard ane digit (Dig_sa) [v] At j
M odify | Fesetto default | Cancel |

auxiliary standard. The program automatically assigns values for the UUT and the Standard.
Values of the auxiiry standard are in principle zeros. Only in case of converter’s test an
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instrument connected behind the converter (UUT) is automatically set as an auxiliary
standard. In that case as a standard serves a measuring instrument or a source connected with
a cawerter’s input. A user can change any items from the list and these values shall be part of
uncertainty calculations or they can serve as values in the Test report.

UUT value (Xu}- measured value of an UUT contained in the Test report

UUT uncertainty (Wa)— uncertainty calculated from a measurement set

UUT accuracy (Dmax_u} limit error of an UUT proven from the instrument card

UUT one digit (Dig_u}-size of one digit proven from the instrument card

Standard value (Xs) measured value of a standaahtained in the Test report

Standard uncertainty (Usa)uncertainty calculated from a measurement set of the standard
Standard accuracy (Dmax_s)imit error of a standard proven from the instrument card
Standard one digit (Dig_s) size of one standauigit proven from the instrument card

Standard converter accuracy (Dmax_€)standard uncertainty due the limit error of a
converter

Auxiliary standard uncertainty (Uta} uncertainty calculated from a measurement set of the
auxiliary standard

Auxiliary gandard accuracy (Dmax_sa)limit error of an auxiliary standard proven from the
instrument card

Auxiliary standard one digit (Dig_sa&) limit error of an auxiliary standard proven from the
instrument card.

I f the “Aut o” assi ganmmshafl assign the alaeks Bomtmeadyremeéntse pr ogr
and instrument cards as supposed. A user can change this feature according to the following
panel:

Evaluation fOI’muIa in thlS panel Evaluation formula H
. . . Walue (Standard)
an equation for calculation o

. . hp34a8a(3) value*dat! 281 {4) value*cos(PIFphmil) value 80}
required values can be defined.
can be pasible to add common
mathematic functions (sin, cos __

evice parameters Global parameters

l og) , numeric || = [ e
mathematic operators {+),
instrument parameters  (e.g.
measured value, an uncertaint

an  accuracy) or  global ﬂl ﬂl ﬂl !

sqr In | Iogl 0

Exp | { | bl abs | 7

sin | cos | tan | Pl | 4 | 5

parameters (if there are an _*
parameters for a particular kv
in a particular function, e.g.
frequency). All these items can be combined together and create more complicated equations.
In the figure there is a calculation example for a standard value. There are three standard
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instruments (HP3458 as a voltmetBAT1281 as an ampemaeter, PHM as a phase meter)
for calculation of a resulted power P=U*I*cos(d).

Note: Remember that instrument parameters are in units of the particular instruments but the
result value must be always in global units, i.e. that validtfe UUT. Goniometrical
functions count an angle always in radians. If a parameter is in grades, it must be
recalculated.

Ro u n d iafllogv®to change the rounding method for particular columns of the test report.

Calumn Format Farmat
Standard Mode A = e
JUT Mode A & User
Deviation Mode A
Allowed Mode A NumbEer expression
Uncertainty -
- Wifithaut exponent A4
Lirnits Mode A I ’ J
" Decimals
¥ Digits
E
Cuantity prefix
=l I{Like range-1= j
8154 | Resetto default | Cancel |

A column can be selected from a columst livithin also the used rounding method is
contained. There are three automatic formats:

-Mode A

UUT - according to the UUT digit numbers or the uncertainty (shorter expression), a
unit like a range

Standardi according to the UUT digit numbers or thecartainty (shorter expression),
a unit like a range

Allowedi according to the uncertainty, a unit order lower than a range
Deviationi according to the uncertainty, a unit order lower than a range
Uncertaintyi two valid digits, a unit order lower tharrange

Limits T shortest possible expression, a unit like a range (the limits are placed into
"Allowed column" in test report)

-Mode B
UUT —according to the UUT digit numbers, a unit like a range
Standard- according to the standard digit numbers, 4 like a range
Allowed-two valid digits, a unit like a range

Deviation-two valid digits, a unit like a range
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Uncertainty—two valid digits, exponential expression, a unit like a range

Limits T shortest possible expression, a unit like a range (thiéslare placed into
"Allowed column" in test report)

-Mode C
UUT —according to the UUT digit numbers, a unit like a range
Standard-according to the UUT digit numbers, a unit like a range
Allowed-according to the uncertainty, a unit order lowemtla range
Deviation—according to the uncertainty, a unit order lower than a range
Uncertainty—two valid digits, a unit order lower than a range

Limits T shortest possible expression, a unit like a range (the limits are placed into
"Allowed column" n test report)

| f the “User?” mode is selected for a selected co

Number expression determines display type Without exponent (120.5) or With exponent
(1.205e+2)

Decimals— number of digits behind the decimal point

Digits — total number of significant digits either in front of or behind the decimal point
(uncertainty is usually expressed with 2 significant digits)

Quantity prefix—it can be selected a particular prefix (mili, micro, kilo) or a prefix in relation
tothe prefix used for the range. | f t he , mil
along with thx* ,|i<tterk,e irtangleal | be used the
»< Lik€>fangem is selected, it shall be use

Atto —1e15

Femto— 1e-12

Piko—1e9

Nano—1e-6

Micro —1e-3

None—1e+0

Kilo —1e+3

Mega— le+6

Giga—1le+9

Tera—1le+12

< Like range-3> - range * 1e9
< Like range-2> - range * 1e6
<Like range-1> - range *1e3

< Like range > range

42 User’s Guide




MEATEST Caliber 2.51

Test r ep allows wrtiong agdditonal information in an output test report. There is a
text box in upper part of window. This text box shows selected note in form the note will be
displayed in test report too. Caption of this text box is composed of column labels, so user
can create notgs accordance to this layut. Up to four notes can be defined in this panel for
individual placement of note. Note can catsbf one or more lines

= Test report note B
Function | Range | Standard| TUT | Deviation| %spec| Allowed]| | Tncert.
Temperature: E"C ;l
Date of calibratiow: 11.09.2014, 14:01:50

[/
Place Mote iterm
./ Begin of protocal Text "Termperature:” ;I Add
Before measure 3
After measure Text e Modify
End of protocal Mew line Remave
Text "Date of calibration”
Date Remove all
Text .
Time Export [
=l =l Impart [
[ Replace calibration result by note Shaowe conditions on a new line IAutomaticaII\; by length j
Ok | Reset to default | Cancel |

Place— position of a note in terms of the output record. Notes for "Begin of protocol" and
"End of prdocol" placement are evaluated only once per all calibration. Note specification is
marked with an iconThere are following options:

Begin of protocot a note shall be situated at the very beginning of the test report
Before measurea note shall be &iated in front of the calibration point

After measure-a note shall be situated behind the calibration point

End of protocot- a note shall be situated at the very end of the test record

Note tem — list of note items composed for given placement. eDrof the items can be
changed here, items can be added, modified and removed

Add-anewitem shall be inserted into a note
Remove- a selected itershall beremoved
Removalll —the whole notdor particular placemerghall be deleted

Export— exports he contents of the "Note item" window into the file. The file will have the
*.nte extension.

Import—imports note from the file. The note can be imported only from earlier exported files
(* .nte). Before importing you need to select "Place".

Replacecalibration result by noté this checkbox allows to suppress exporting calibration
results. Instad of the calibration result this test report note is exported. Despite this
suppression all calculations are done and individual calibration columns can beiptaced
note.
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Show conditions ora new line — determines the way the measured standard value and
measurement parameters are written into test report. If the content of the "Standard" column
is too long and would not fit into the specified column width, sodbntents of the column

splits into two lines, the first one will contain measured standard value and the second one
measurement parameters. This behavior can be set to one of the following options:

Automatically by length- a new line is created only the content of the "Standard"
column is too long.

Always— new line is created each time and measurement parameters are always placed
on the new line.

Never — the new line will never be created. If the parameters do not fit in the
"Standard" column, remaing parameters will be cut.

Note itemé is discrete part of all note.

= Mote item [ x]
Mote item type Length
| value EE
Text Justify
| | Right j
Instrument From
Idat1281 fen(2) =
Parameter To
I value j I
Format | OK Cancel |

Note item type-a basic element from which a note can be composed:
Text—a fixed text inserted into the test repoote

Inquiry — it shall display an inquiry during a calibrationdaan answer to it shall be
inserted into the test reparbte

Date—an actual date shall be inserted into the test reydetfrom the computer

Time-an actual time shall be inserted into the test rapmtdfrom the computer

Value—a numeric valuefaan instrument parameter shall be inserted into the test report
New line—crossing to a new line shall be secured in the test raptat

Column—test report column shall be inserted into test report note

List of Standards- places any of the parametdénsm the List of Standards

Text— text that will be inserted into test report or query message that will be shown during
calibration (see Note item type).

Instrument— “instrument together with“parametér define numeric value that will be
inserted intdhe test report. List of instruments is given by an actual instrument scheme.
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Parameter(for "Value" note item type} parameter of an instrument:
value— average value taken from set of readings
uncertainty— uncertainty calculated from measurement set
accuracy— limit error proven from the instrument card
one digit— size of one digit proven from the instrument card
reading220—individual reading made during calibration
Parameter(for "List of Standards" note item typeparameter of atandard
Order—one based Standard device index
Model-item is read from the calibration data file
Manufacturer—item is read from the calibration data file
Serial numberitem is read from the device or from the procedure
Due date-item is read from the calibratiatata file
Description—item is read from the calibration data file
Column-—test report calibration column inserted into note
Functioni function of UUT
Range-range of UUT

Standard- measured standard value and list of function parameters. Befdreatiah
it contains nominal value of calibration point.

UUT — measured UUT value
Deviation— deviation of UUT relative to Standard

%spec-"Deviation" to "Allowed" rate expressed in percentage (= Deviation / Allowed
*100 %)

Allowed- allowed accuracy of UT
Uncertainty— total uncertainty

Symbol-test report symbols such as "~instable reading, "R"all calculations done
relative to range or PASS vs FAILED

Length— length of the source string which shall be inserted into the note. If the source string
is shorter, it shall be completed by spaces, if it is longer, it shall be shortened.

Justify—it shall set a justification of the source string to the total length:
Left—justification to the left, spaces shall be on the right side of the string
Right—justification to the right, spaces shall be on the left side of the string

Center—justification to the middle, spaces shall be on both the sides of the string
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From — "from" and "to" allows to take substring from source string. "Fremieans initial
position of the source string dbasedndex)

To-end position of the source strifij— based index)

Format - this button brings up Number format panel that allows define display form of
numeric value. Available only for "value" note item type

Number f o r maltows to define the way the number is displayed

Mumber expression
[without exponent =]
& Decimals
" Digits
3
Quantity prefix
| mil =l
oK ! Reset to default | Cancel |

Number expressiondetermines display type:
Without exponentexponent will not be used in expression (120.5)
With exponent exponent will be used in expression (1.205e+2)
Decimals— number ofdigits behind the decimal point

Digits — total number of significant digits either in front of or behind the decimal point
(uncertainty is usually expressed with 2 significant digits)

Quantity prefix— it can be selected a particular prefix (A#de15, Femto— 1le-12, Pico—
1le9, Nano-1e6, Micro — 1e-3, None—1e+Q Kilo — 1e+3 Mega— le+6 Giga— 1e+9 Tera
—le+l)

Gl obal pr oc e diuig valid forethe whole gadibéation procedure. In terms of the

global set, program’s behavior can bemastit ed i f a gross err-ar occurs (
measured value exceeds the allowed error more than five times) and if a communication error

occurs (“ Commu-nan msirunmemt moesa’'t commuhicate with the computer

along the bus). If the pacular fields are checked, the calibration shall be interrupted by these

events and operator’s action is required. If it be to the contrary, the calibration shall continue

with another check point. An implicit setting means that the calibration shallrstgse of

any error. A part of global settings is furthermore a sign, which characterizes check results at

the end of every report l' i nes. I f the point is
error is in a range where cannot be definitely dediif the point is right or not because of the

uncertainty (Allowed error uncertainty < |measured error| < Allowed error + uncertainty),

the sign determined by the “Failed in band” fi el
given specifications|iheasured error| > Allowed error + uncertainty), the sign determined by
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the “Failed” field shal/l be written down. | f
select the “not used” sign for failed.

Procedure Wizard... allows add a function undégst into the calibration procedure. Detailed
description of the wizard is contained in t
can by means of it add other checked functions into an existing procedure and the wizard
shall automatically generateatked ranges and values. The wizard allows add other checked
functions only. There is not possible to use it for editing of existing functions which are
already contained in the calibration procedure. The functions, which are contained in the
procedure, a no way affected. The functions added by the wizard shall be ranged always at

the procedure end.

Ex p o r pedorms export of the calibration procedure structure into a text file. The file
contains a function, a range, a value and standards used for eatibraition points.

Foll owing control keys are situated in th
E New — starts a wizard for a new calibration procedure development. Details see below.

g Open — opens an already created calibration procedure. The prockdare t he “ . pr
prefix in the file mode.

EJ Save—writes a performed calibration procedure.
5] Save as-writes a calibration procedure under a new name.

@ Reload instruments— renews instrument cards used in an open calibration procedure.
Namely the open caliation procedure has saved also cards of used instruments in the
computer memory. I f it is anything changed i
module), an instrument update must be carried out in the calibration procedure. This update
can beperformed by pressing of a described key or by new counting of the whole calibration

procedure.

> Run calibration —begins performance of a calibration procedure. The procedure can be
open from any point eventually it can continue from any point.

ﬂ Recalibrate point — starts executing one calibration point. This function is useful after
all calibration is done for recalibration individual calibration point.

El Import —i mports a calibration procedure <creat
calibration ppocedur e i S in the ,pret¢ for mat whi ch
instruments (instrument cards) and definitions of used functions (user functions). The format

is suitable for data transfer among users.

QJ Export — exports a calibration procedure inrhe , pr e* f or mat whi c |
definitions of used instruments (instrument cards) and definitions of used functions
(user functions). The format is suitable for data transfer among users.

Back — serves to shift one level up in hierarchy calibrafiomcedure- function—range
— point. Nesting (shift one level down) shall be performed by mouse click on a selected
item.
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Connection scheme Window

During calibration the *“Status
Ssubstituted by the “Connection sc
are cscribed used connecting terminals for every active
instrument here. For each change of terminal
connections, a text description of a new connection
appears, the program performance stops and an operator
is prompted that the terminals are to be reconnected

Connection scheme
M3B00

Instrument Scheme Window

It is intended for displaying of instruments used for a calibration and of their status and
control way. For each of the instrument there is given its name (according to the instrument
card), way of control (GPIB, COM, VISAvlanual, Camera), its index to be easy identified
and a graphic interpretation of signal connecting among the instruments.

Press the right mouse button on an instrument to open the following menu:

Add instrument shall adl another instrument participatinig the

Add instrument

Bemove instrument calibration. The operation can be performed on level of procedure,

z::gwmmnt function, range or point. The required level must be preset in the

Paste “Status window” . A new instrument i s
it ::Z::j::;ument e which it has been added. It can be made a quité&pkt instrument

Open RS5232 configuration (e.g. for one calibration point). Instrument names

Ezzif;i written in thick letters are valid for a just active level. Instrument

names written in thin letters are defined on higher level.

Remove instrumentshall remove instrumergarticipating in the calibration. The operation

can be again performed on level of procedure, function, range or point and it is valid for this
level only. E.g. an instrument removing on the range level shall not affect other ranges and
function any way. Bmoving all the instruments on the given level shall cause that they shall
be implicitly set according to the higher level.

Configure instrument shall open a menu for change of an instrument, its function and its
way of control:
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Instrument configuration T basic instrument configurationinstrument can be
selected from the instrument database

B Instrument configuration [ .
— (there is the “Ilitnstrum
I'Tfj:me”‘”se 3 is possible to filteitems in the listbox
| by using filter text field ﬂ). The
nstrument response
M3850D | camera ~| | instrument under test (UUT) can be also
38600 . .
M3870D Instrument contral usedwithout an instrument card. There
520 [ Manual Jdlis the ,*“ sign in fro
M525% — connecteso instrument without a card. These
ME02 Inﬂasterbus j .
ME02A =l instruments can be controlled only
v d o | JE— | manually. Instrument use describes
instrument’s function. Basic

instrument’s functions are the UUnhstrument being measured), the Source, the
Standard, the Converter and the Switch. The source function can be assigned to
functions of the standard or the measured instrument. Foe every instrument can be
selected different way of measuring (value cougjtiand setting (instrument control).
There are five ways dhstrument response— by means of RS232, GPIB, VISA, the
Camera and Manual; four ways loflstrument control — by means of RS232, GPIB,
VISA and Manual. At the most cases there is selected the wagnef measuring and
setting; except from the camera measurement with usually manual sefiomgected

to 7 assigns a bus or another instrument which is an actual instrument connected to.
None — no instrument is connected either to any instrument, dhéomaster bus.
Master bus— an instrument is connected to the signal master-bfismctions and
parameters are the same as for a measured instrument (KCArverter name> an
instrument is connected to a converter, functions and parameters arertnadsiy the
converter.

Copy — copies actual Instrument scheme into clipboard
Paste—inserts Instrument scheme into actual procedure level from clipboard

Set default Instrument scheme- a particular instrument scheme on existing level shall be
cancelledand the scheme shall be also set according to a superior definition.

List of Standards — scans all the instrumen{sstrument cardslised in the procedure and
determine whether any of them contains a reference to a set of calibration data. If so, it is
automatically included in the following list:

List of Standards [=]
Model Manufacturer Serial numher Cue Date Cescription Calibration data Instrument card Export
m140 Meatest 1241 10.7.2015 Multifunction calibrator h140.cal hi140 dey Yes A
HP34584 Hewlett Packard 653854241 15.5.2015 Multimeter HP34584 cal HP24584A dev ‘fes
QK Cancel

List of standards can serve as a watch list of standards, or as a tool for sharing calibration
data. The list contains the following columns:
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Model - model designation. The item is read from the file * .cal atehtifier is
referred as "Model" in the file.

Manufacturer- manufacturer. The item is read from the file * .cal and identifier is
referred as "Manufacturer” in the file.

Serial number serial number. The item is read from the device or can be setby us
on the serial number panel.

Due Date- date to which the calibration certificate is valid. The item is read from the
file * .cal and identifier is referred as "CalibrationDate" in the file.

Description- brief description of the instrument, which canused in the test report
note. The item is read from the file * .cal and identifier is referred as "Description" in
the file.

Calibration data- name of the file that contains the calibration data. Program detects
this name automatically by searching altrument cards used in procedure.

Instrument card list of instrument cards for the particular calibration data file (*.cal).

Export- determines whether the standard contained in the List of standards will be part
of export when used in the Test repbitte. Can be changed by pressing the right
mouse button and selecting "Include / Exclude" item from the menu.

After pressing the right mouse button over the List of standards the following menu
appears:

Set serial number Set serial number displays the panel for the sefien of serial
number.

Include [ Exclude

Madify calibration data

Include / Exclude includes or excludes instrument from the List
of standards during export.

Modify calibration data- opers set of calibration data (* .cal file) for editing in text
form.

Calibration data folder file path setting can be done in the Configuration panel

Openperforms instrument opening by <carrying out
especially intended for camera opening or for tuning purposes. Instrument’s opening and
closing shall be performed automaticallyridig a calibration.

Closeperforms instrument closing by carrying out
especially intended for tuning purposes. Instrument’s opening and closing shall be performed
automatically during a calibration.
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Setup item shall beactive only for automatic control ways (RS232, GPIB, VISA and the
Camera). It defines parameters for particular interface setting. According to way of control it

has following panels:

GPIB Setup =]

Address

Connected devices
ERAGRIB
General ports
GPIB1
GPIBZ2
GPIB3
GPIB4
GPIBS
GPIBE

" GRIBS
GPIBg
GPIB1D

-

GPIB Setup - an instrument

is controlled along th&PIB

bus. The competr must be

equipped with the GPIB card
for this purpose. For GPIB
control an address of a
connected instrument can be
set. The permitted address

range

S

1

t o

address is assigned to the

computer.

Connected deviceslist of all GPIB devices food on this computer. The Port Search
Mode can be changed in the Configuration patie¢ General tab.

General ports list of all GPIB addresses from 1 to 30.

RS232 Setup- an instrument is controlled along tRS232bus. The computer shall

have an emy RS232 port. For the RS232 control there can be set a number of the

Port

Available pots

~ Komunikaéni port (COM1)

comOcom - serial port emulator CNCAD (COM18)

,};’comﬂcom - serial port emulator {COM2T)
General pors

COM

Com2

COM3

Comd

COMs

COME

com7

Coms

Parity [Evenparty  |v]
Data hits m
Stop bits lﬁ
Honioff lm
DTR ECE

RTS

ICIear(—'IQV) vl

Ok

Cancel

Com port, communication speed, parity, number of data bits, humber of stop bits,
communication program control (Xon/Xoff) and static status of DTR and RTS signals.
Option of static seittgs for those signals is necessary for communication with some

simply instruments which use the above mentioned signals for interface supply.

Available ports- list of all COM ports found on this computer. The Port Search Mode

can be changed in the Condigition panet the General tab.

General ports list of all COM ports from COM1 to COM256
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Camera Setup- measured values are scanned from an instrument by means of a digital

camera The CamOcr unit for camera
Display type LCD - scanning is to be available for this pase.
The instrument cannot be controlled this
Full scale |1999

way. Following parameters should be set for

Minimum showed digits |3 vl a camera scanning:

Decirmal paint [Large tose 7] Display type- LCD (dark signs on a light
Min. trigoer interval [s] | 05 | background) or LED (light signs on dark

- background)
Minus sign IEvaIuate vl

Full scale—the highest displayed number on

Cancel | the nstrument display (decimal point not
included)

Minimum showed digits minimal number of digits which can be shown on the display

Decimal point—, No “ (t he i nstrument doesn’t use a de
(decimal point size is approximatelythetsea as an half of segment wi dt
(a small point with distance from a segment more than an half of segment width),

.Large c¢cl ose®* (deci mal poi nt size is approxir

. Large far
. Aut o * (the program doesn’t evaluate the d
automatically according the expected vakmuitable for bad legible displays).

Min. trigger interval— time in seconds after its pasgithe instrument will display a

new value. The camera shall scan particular measurements during this time period
which can be extended for picture evaluation time (if the computer speed is not
sufficient).

Minus sign—i f it i s sel ect efdkigntetakiationEhegtlograantise ” mo d e
trying to read the sign from the display. I
shall not evaluate the sign from the display, but set it according to its expected value

it is suitable for displays with bad legiébkigns, e.g. because of additional symbols

around the sign.

Camera window

It displays running video from a connected camera during opening of the instrument on
which measurement reading by means of a camera is selected. After camera opening, its
paramegrs can be set.

Format— camera resolution can be set
Setting— brightness, contrast and other by camera supported parameters can be set

Move left— camera window can be moved to the left
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Move right— camera window can be moved to the right
Move up- camea window can be moved up

Move down- camera window can be moved down

Readings window

It is intended for displaying of particular measurements from active instruments. While
the test report contains mean values calculated from sets of measurementstichkarpar
measurements are shown in the Readings window.

Test report window

It displays all the calibration points and measured values. This window is sequentially
filled with measured and calculated values.

Sequence of particular point performance carchmnged. These changes don't affect
the form of the resulted test report which is to be arranged according to functions, ranges and
values being adjusted in the status window. If you wish to change calibration point sequence,
move the mouse cursor on afsifield situated in the left side of every line in the test report
widow. Keep the left mouse button pressed and move the mouse up and down to transfer the
selected point. Suitable calibration point rearrangement makes the calibration itself easy
becaus@umber of output terminal reconnections can be minimized.

During procedure modification the test can be started from any point. The program
automatically supervises correct connections of output terminals and instrument adjustments.

The right mouse buttomaving pressed on the test report, the following menu appears:

Expork, ..

Columns. ..

Remowve sorting

Reference zera

Ex p o r e@xgorts the test report lines, which have already been checked, into a text file.
Output file form is given by column selection and their sequencing.
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Co | u mnaflo#vs select and aangetest report columnsgluring export.The setting made

Available columns Selected columns

d Column Alias Width Justify
|| Function 13 Left =

- Range a Right

" | - Standard 22 Right

| T 14 Right

|| Deviation 12 Right

= | || %spec 8 Right

|| Allowed 11 Right

- Symhbaol 3 Right

| | Uncertainty 10 Right
= [

Ifthe text does notfitin the Standard column
Ahbreviation in the Standard column

I*

Footnote to a new line

oK

I* Conditions:
| Cancel |

here is valid for the current procedure. If you want to set columns for all procedures, use the
Configuration panel, the Test report tab

Available columns—list of all unfiled columns.
Function- function of UUT
Range- range of UUT

Standard- measured standard value and list of function parameters. Before
calibration it contains nominal value of calibration point.

UUT - measured UUT value
Deviation- deviation of UUT relative to Standard

%spec- "Deviation" to "Allowed" rate expressed in percentage (= Deviation /
Allowed * 100 %)

Allowed- allowed accuracy of UUT
Uncertainty- total uncertainty

Symbokt test report symbols such as "~lnstable reading, "R"all calculations
done relative to ranger PASS vs FAILED (see Global procedure settings)

Selected columns- list of columns that will be contained in test report. Order of
columns can be rearranged using following synZoDoubleclick on any line item to
start column editing.

Column- the ddault column name that can not be changed.

Alias - name of the column that is exported in the test report and can be set by
user. If not set, then the default column name is used.

Width- the width of the column in the test report.
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Justify- alignment & the column.

;| - selected item from the "Available columns" listbox moves into the "Selected
columns" listbox, it means the column will be included in test report.

;l - removes column from the "Selected columns" listbox.

If the text does not fit in the Standard column — "Standard "column contains the
measured value and additional measurement parameters. Use this tool to select the
symbols that are used when the "Standard" column is divided into two lines due to the
long text. This behavior affects also "$hoondition on a new line" setting on the Test
report Note.

Abbreviation in the Standard columrthis abbreviation will fill in "Standard" column
next to the measured value of the standard. It is possible to enter the empty text.

Footnote to a new line the text that is entered at the beginning of a new line followed
by the measurement parameters. It is possible to enter the empty text.

Remove sortingranges test report lines according to the status window of a procedure.
Calibration run shall be penfimed in the same sequence as the points have been defined.

Reference zeraadds special meaning to the selected point. During calibration of this marked
point the estimated deviation of an instrument under test shall be saved and it shall be
distracted fronthis instrument in the next calibration points. This deviation doesn’t affect
either a standard value or a tested instrument value in the test report, but it affects the
deviation and following calculations. It is intended e.g. for resistance decadeiftésis
necessary to read zero resistance values. This point is marked by the symbol in the test report.
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2.1.2. Calibration Procedure Modification

A new procedure created by means of the wizard can be straight used or modified.

The calibration procedureratture, which is shown in the left side of the status window, has
foll owi ng | eafanction—Rande+coacleidburraet i on poi nt”. On
can be modified, added and removed particular items. Modification menu appears after
pressinghe right mouse button on a selected item.

Particular instruments used for calibration can be changed. The procedure wizard can namely
define only one instrument set which shall be used for the whole calibration then. It may
happen that some functionspges and UUT values cannot be checked by means of standard
instruments. Then other standards or signal sources (e.g. a current calibrator up to 100 A, a
resistance standard 100 MOhm etc.) can be used for the calibration of the instrument.

To use another gtrument, there shall be a particular instrument card available. If we have for
example an instrument which is to be tested by means of the M140 calibrator and whose one
range of 50 A is to be tested by the current calibrator M150, first we generate dhe wh
methodology of testing with the M140 calibrator by means of the wizard (see the previous
section). In the created procedure the M140 calibrator (it is also used as a standard) shall be
on its 50 A range substituted by the M150 calibrator. Proceedlasso

1 Find a current function (AC or DC) and the 50 A range in the status window.

1 Change the M140 standard instrument on this selected level. Click with the right mouse
button on the M140 calibrator to open a menu displayed at the figure.

Procedure “ciiprogram files'meatest caliber’, datatm3800.pro™™

Range —gj

w3800 *

DG

oo THEGH, ETT

200 UA COM‘] 2 MArnaEn 1

Add instrument

2 mA Bemove instrument

20 ma -

200 1A Configure instrument Readings

28 Copy

20 A Paste .

I Siek default Instrument scheme
Lisk of Standards
D= HE. B b G Open R5232
Function Range Standard Close R5232 %spe:  Allowed Uncertainty Syrmbol

| | wDc-aw 200 v 10 my S e |
- WDC- 2 200 my 180 my
| | vWDC-2w 200 180 my —
| | vWDC-2w 2% 02w
| | vDC-2w 2% 1.8%
| | vDC-2w 2% -1.8
| | vDC-2w 20 2
| | wDC-2w 204 104
[ | vDo-mw 20V 18V x|
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T Selectth¢ | nstrument configuration item and

M150 calibrator from the list.

Instrument Instrument use
% From database IStandard & Source j
" yWithout card
Instrument response
1141 4] |GPiB |
M1T380
WM3270D Instrument contral
M3800 IGF'lEl j
Waas00
M38600 _| Connected to
M38700
Master bus A
MED2 I J
ME12
MEZ2
METRIX Mx 56 j Ok | Cancel |
Instrument

* From database IRSTHUTIETE LEE

P [standard & Source =

W50 B Instrurment response
|R8232 |

Instrument contral

|R8232 |

Connected to
|Master bus |

\ AE oK | Cancell

1 The performed change is valid only for the level on which it has been carried out. It is the
50 A range in our case.
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2.1.3. Calibration Procedure Test

Now the new developed procedure can be tested. For good transparency, a list of most
common tuning operations follows:

a) Test of opening/closing of particular instruments. Press the right mouse button on an
instrument in the instrument scheme to openrtiemu and after it to start macro for
opening or closing of the instrument. If mistakes occur use the GPIB bus to check
installation of the GPIB card, for RS232 especially communication adjustment both in the
program and in the instrument and correctnésoonections in general. Further check if
the instruments are on. If a new developed instrument card is being tested, a mistake can
be in macro for instrument opening/closing. There can be used the log NI Spy (National
Instruments) program for the GPIB dwhich records all the communication along the
bus.

b) If there are not any instruments connected with the computer, a new procedure can be
tested so that all the instruments shall be switched to manual control (press the right
mouse button on the instrumeatselect an instrument configuration item). In manual
control mode set all the values from the keyboard. At the same time you can test roughly
calibration procedure inclusive error and uncertainty calculations. The correct indication
of instrument or inpt terminal connection changes by the program can be checked as
well.

c) Settings all the instruments in terms of their use during calibration in every calibration
point can be checked. Select a required calibration point in the Status window or direct in

the Test report window and follow the “bubble”
=randard: Dat12a1 6en contains Instrument use and Instrument name, line 2 is a
""""""" separator, line 3 contains a function assigned to the

Function: YDC-2W ) ) ] . ) .
Range: 200 my instrument, line 4 contains an assigned range, line 5 osndai

Value: 5436644459 mi nominal value valid for the calibration point. If the instrument
function contains some parameters, the following lines shall contain value of these
parameters. The help is advantageous especially for converters when there are completely
different functions assigned to instrument behind a converter, see e.g. the previous figure
with test of a thermocouple ("TC T S90" represents a master function), but after
transformation with the converter (Thermocouple), the standard-metér shall already
measue DC voltage ( "VDE&W" function).

d) The procedure allows many of particular settings. In case of doubt during the calibration,
all these settings can be checked up in the prc
selected in the Status window, alktkettings performed on superior levels can be shown
a checked by means of icons id the title of the Status window.

e) The procedure can be open from any calibration point. Press the left mouse button to
activate a line from which the procedure shall stenis line get highlight). Then press
the " Run Calibration” key. The" ESQ'nikneggy .cal i br at
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220l nstr ument Cardin Modul e

Presence of the instrument card is necessary for an instrument in a calibration procedure.
While new calibréion procedure takes about 5 minutes time, the new instrument card
development takes more time. A user’s manual is necessary for that purpose, which describes
functions, ranges and specifications of an instrument. It the instrument can be controlled by a
computer, remote control command description is necessary too. You can download final
instrument card from theww.meatest.cavebsite free of charge.

The “lnstrument card” modul e m@aeounh the st ar t
following panel appears:

Instrument card "c:'program files\meatest' caliber',data'm140.dev"

Calibration data I Jef IRethe control j
Instrument _I Source Meter | Switch | Global
= rSpecification o
Yersion 1.12 _ Full digits
Author MEATEST [ leltg I— Remote control
Ernail: meatest@meatest oz % of reading One it “Multiplier
| Inut used j
% of range
Ahsolute —Macra
Set
Digits error Measure
O —
Ll Connection scheme
0 = =) =3 [ur,.com

Theupperleft part of the panel containscalibration data field. This field can contain name
of the Calibration data file without path and extensiooa(). These are files that the system
uses as a repository stiandard valuesr as data to create a List of Standards. The files must
be located in a shared folder for the calibration dduwa athcan be seih the Configuration

panelonthé Cal i b r atab) Thesysiemtuses the calibration data only when the file
name § written to "Calibration data" field

Calibration data file is a plain text file without formatting. Each such file must contain the
following itemsin the following order:

B HP3458#.cal - Notepad o[ x]
Fie Edt GSeach Help
Model = HP3458A =

Manufacturer = Hewlett Packard
Description = Multimetek
SerialNumber = 653854241
CalibrationbDate = 2015-05-15

-

4] H

Model - device type. This is only a text description that can be exported trréfEst Note
(List of Standards item).
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Manufacturer- manufacturer. This is only a text description that can be exported in Test

report Note (List of Standards item).

Description- a short device description. This is only a text description that canpogted in

Test report Note (List of Standards item).

SerialNumber- serial numberlt can be several serial numbénsone file and the system
automatically selects the data for the required serial number.

CalibrationDate- the expiry of the calitation (must be in the format YYYYMM-DD). This
date is checked during calibration and message is displayed if the date is expired.

If calibration data file is used as a repository of standard valllesdate of calibration must
be followed by the list of standard values. Here is an example of a shunt:

P 1240-0.01.cal - Notepad
File Edt Seach Help

IH[=] E3

Model = 1240-0.01
Manufacturer = Burster
Description = Shunt|10mohm

SerialNumber = 341336
CalibrationDate = 2015-07-10
@R _DC = 0.010001345874

@R _55Hz = 0.010001824152

@R _800Hz = 0.010002587452

SerialNumber = 952368
CalibrationbDate = 2015-08-18
@R DC = 0.01000214564
@R_55Hz = 0.0100022475

@R _800Hz = 0.010002867485

]

=

-

2 4

Each standard value must start with "@" and then continue with a short unique label for the
file. This label can be then used on th&tiument cat in the Manual measure:

“alue specified as
" User prompt (defaul) Fixed value
& Fixedvalue | @r_ss5Hz
" Mominal value

Ok

Cancel

The left part of the panel under the Calibration data field contaststas window which
displays the instrument card structure (name, functions, ranges and parameters). The proper
level is always being shown in the status vawditle. All other settings in the right part of
the panel (specifications, macros, terminal circuitry) are valid for actual selected level and an

item of the status window.
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Al nst r umethe highest keveleof the status window display the instramame
and below this name a note (usually with instrument card version or author’s name and his e
mail address). The note can be edited by a user any way. Its maximal size is 200 characters.

AFunct i o pefforn dowble tlick by the left mouse button the card name in the
status window to go to the function |l evel. I
the panel, a source shalll be created; i f M
what is to be created, a rule is idathat if it is not a meter (the instrument indicates no
measured value), there is a source. The third page called "Switch" is intended for creating
switch instrument type. Press the right mouse button to display a menu and then add or
remove a functionHere can be set all the functions which shall be contained in the
instrument.

A Ra n g e Aperfoamdeuble click by the left mouse button on the function name to go
to the range level. Here it is possible to add, change or remove ranges. If rangebeare
created, proceed from lowest to highest range. For more parametric functions usually one
range is to be selected which covers all the options of this given instrument function. The
actual range can be set during procedure development by a userini$trument is used as a
UUT.

APar amet e Byidouble mause click on the developed range you come to the
parameter level. This is valid only if a given function contains a parameter. The program
differs if a function contains one parameter (ehg. VAC-2W contains a frequency, i.e. one
parameter) or more parameters (PAC). At-paeameter functions the program behaves as at
ranges or functions. At moggarameter functions on parameter level there is not possible to
set specifications, terminal coections and macros except only the remote setting macro.
Macro can be set for any parameter. The Caliber program behaves a little differently during
calibration, i.e. it is executing all the macros valid for all the parameters consequentially after
each ¢her. The macro is then signed by the synrQ,Iin the instrument card. A user also
can write down only one setting macro on the range level (it is more suitable if an instrument
can be controlled this way) or more macros for particular parameters.

On the right panel side there is a switch to select way of instrument control. One
instrument can have more control ways. For each of the switch positions another set of
control elements is assigned (on the right side of a framed field). Ways of control follow:

a) Remote control— control elements (a multiplier and macros for instrument control) are
the same for all remote buses (GPIB, RS232, VISA). If macros have been defined for that
common control way, it is no longer necessary to write macros for GPIB, RE233A
except the “Openatande”“ CHEestsep”“ mdefosition.
a recommended option for all the instruments containing even one type of these buses. In
future the instrument card can be extended about another communigpgoifthe other
options as GPIB, RS232 or VISA are suitable only in case of different communication
along different buses but it is not so common.
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b)

GPIB bus. It shall be udeonly if it is required do differentiate macros from another

communi

d)

e)

f)

control.

cati

cati

cati

on

on

on

type,

type,

type,

e.

e .

e.

g.

fr

g.

g. fr

from RS232,

om GPI

om GPI

Camera— control elements (a multiplier) for camera scanning.

B,

B,

ot her wi

ot her wi

Manual — control elements (anultiplier and macros for instrument control) for manual

GPIB - control elements (a multiplier and macros for instrument control) are for the

ot her wi

RS232- control elements (a multiplier and macros for instrument control) are for the
RS232 bus. It shalbe used only if it is required do differentiate macros from another
communi

VISA - control elements (a multiplier and macros for instrument control) are for the
VISA interface.It shall be used only if it is required do differentiate macros from another
communi

There are four cards in the right panel part describing instrument features in functions

“Source”

, “Met er ” ,

“Swi

tch”

and

“ GI

obal

" At

specifications, catrol commands and description of output terminal connections. The switch

commands.
an instrument initialization, setting parameters of buses and a camera, transfer ¢btizacter
of converters. For the pages there are following windows (some of them cannot be present
according to card types or control ways):

setting

~Specification
™ Limits
% of reading
0.05

% of range
0.04

Absalute
0.00005

Digits errar

maximal value.

Full digits
20000

One digit

cont ai

Specification allows set accuracy for the given

ns

only

“ Set ”

control

instrument.

The

specification can be set on level of instrumentsges or parameters. It can
component s:

consi st
set i n
(al ways
er or” i
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Full digits is set only for measuring instruments. It indicates a resolution
of digital measuring instruments (it is at most set for function with relative
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error

exponenti al
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t ext

» ANALOG*®

One digit also allows set a resolution of a digital measuring instrument. It is set in units of
measured magnitude and indicates resolution for one digit (it is at most set for function with
relative evaluation).

62

User’s Guide

S €

S e

S e

t

t

T h

of

a

re

r

ar

mi

t



MEATEST Caliber 2.51

Multiplier can be set for both a source and a meter (measuring

% instrument). It allows set values during instrument readings (or during

Macro records into the instrument) in different units as basic ones. It is implicitly
et set to “not used”y putfik ¢adftohe sat
Measure , teran (1e+12) ranges.
cutputon Macros are setting strings describing instrument control way by means of
ST Il GPI B, RS232 or VISA buses. The ,Set*®

for sources and measur es udnttr wlnl"e dar
“Out put of f7” are to be set for sources coni
“Macro Development” section”.

Manual control has following elements available (there are no macros):

Manual set — allows determine a text which shakb s hown during the *“I

operation if manual control is used during
calibration. This setting can be defined for sourc:  Calibration message

meters and switches. For sources and switches —  Auto (defaulf
. . . . & User text
setting shall be performed at every point of calibratic |~ ...
for measuresnly if ranges or functions change (it ce Message
be changed by t he “Sh« [ m) . | f
“Manual set” i's not de’  paays am it ¢

automatically generate necessary messages /ex | D.DE

from the switches). The same panel is being used |
[T Show always

for wheutOon” and “Out g i ons.
“A set”, “B set”, “C se Ul | Lemeel oper at
defined for switches that way. Messages durirg

calibration are shown in the “User prompt wi

Text during calibration provides three options

Auto (defalt) — the program shall stop at every measured value and the automatic text
appears with requirement to set a source to a proper value. At a measuring instrument the
program shall stop for every change of a function or a range. The automatic text Gannot b
usedforaswitch nstr ument and there must be set the

User text-t he program shal.l be stop according to
i t ems. Program having stop, a message from t

None— the program won't stop for this selection. An operator cannot set a function, a range
or a value. This selection is suitable for e.g. a source when terminals are switched on and off,
if the source has not terminal switching off.

Message-the usertextdisply ed during the calibration in t
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Delay—if a time it is set, the program after message displaying (if there is any) shall wait for
a set time. The delay is being count even from the moment of message confirming by a user.

Show alvays— allows open a message for an operator during a calibration at every calibration
point (it is valid for measuring instruments only).

Manual measure— allows define value counting way which is being set for a source during
calibration. The set shalle effective only if the value from the instrument is being count

manually. The program is trying to find
Walue specified as out a source value if it is used as a
@ ilUser prampt (defaulfy Fixedvalue Standard or a UUT. The item is onIy for
€ Fied value | manual measuring of the source. For a
 Mominal value

measuring instrument it is always
necessary to set an actual instrument’s

0K | Cancel |
value.

User prompt (default) — a magnitude of a value being set for the source by the user
during a calibration.

Fixed value— a magnitude of a value being set for the source is fix given by the in the
“Fi xedf val d e st Bhe wlde canebk aireférence to a calibration data file
(* .cal).

Nominal value—it is set automatically by the program as a nominal point’s value for a
magnitude of a value being set for the source.

Output on — this item is for manal source settings only. It allows define source’s behavior
during switching on of output terminals. Options are the same as for the set item.

Output off —this item is for manual source settings only. It allows define source’s behavior
during switchingoff of output terminals. Options are the same as for the set item.

Connection schemerepresents a text which briefly characterizes active terminals. The
Connection schere terminals are at most set on the function

! level (different terminals are for voltages as
for current$. A short text denomination is suitable, e.g. Hu,Lu or V+,COM etc.

Note: The text itself describing the connection can be selected any way according to local
usage. But there is important that different connections shall be written by different
texts. Interms of a program text change during a calibration, a message about
terminal connection changes shall be generated.
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Global setup

Setup — this item shall be active only for automatic controls (RS232, GPIB, VISA and

ERE ~]—  setup | Camera). It defines setup parameterg foarticular
interfaces. Macros for instrument openings and closing

and bus settings can be defined by the “Set

section. The bus setup has following menus according to the control way:

GPIB Setup - an instrument is
Connecied devices - being controlled along th&PIB
Geﬁgfﬁis bus. The computer must be
gg:gg equipped with the GPIB card. For
GFIB3 the GPIB control, an address of a
§E:§§ connected instrument can be set.
s The permitted address range is 1 to
i 30. The ,0“ address
GRIBTO =l | for the computer.
oK | Cancel | Connected deviceslist of all GPIB

devices found on this computer.
The Port Search Mode can be changed in the ConfigurationptweeGeneral tab.

General ports list of all GPIB addresses from 1 to 30.

RS232Setup - an instrument is being controlledong theRS232bus. The computer must

Port
Availahle ports «| Rate IW vI
~ Komunikaéni part (COM1)
Y eamicam - serial port emulator CNCAD (COM15) Parity IEven parity vI
F\y’cumﬂcom-serialpnd emulatar ({COM27) :
General pors Data bits IB vI
COM .
COM2 Stop hits |1 vI
COM3
COML Kanixoff Dizabled M
COMS
COME DTR ISet (124 'I
COMT
COME j RT3 ICIear(—‘IE\I) YI
OK | Cancel |

have the RS232 port free. For the RS232 control, a number of the Com port, communication
speed, parity, data bit number, stop bit number, program communication control (Xon/Xoff)
and static status of the DTR and RTighals can be set. Static set options for these signals is
necessary for communication with some simple instruments using the above mentioned
signals for interface supply.

Available ports- list of all COM ports found on this computer. The Port Search Madebe
changed in the Configuration panehe General tab.

General ports list of all COM ports from COM1 to COM256
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VISA Setup - an instrument is being controlled along YWSA bus. The computer must have

Identification
Available ports ;I
GEDUSEID::D}{DQST::DM T22:MY450072982INSTR USB0
,};"ASRU CINSTR ASRLT (ZOMT - Kormunikaéni port )y (95008 d)
FR?ASRU 0:INSTR ASRLIO (LPT1 - Porttiskarmy )
,yASRUS::INSTR ASRL1E (COM15) (9600Bd)
r;';'*ASRLE?::INSTR ASRLZY (COM2T) (3600Bd)
Llsers ports

Mat defined

Mo dify |

installed the VISA driver. An identificatioinstrument string shall be set for the VISA
control. The computer connection with an instrument can be performed along any bus (USB,
LAN, RS232), the VISA controller (not the Caliber program) shall secure this connection.

Available ports- list of all VISA ports found on this computer. The Port Search Mode can be
changed in the Configuration panrehe General tab.

Users ports- list of user defined ports. At this port, you can directly enter the name of the
VISA resource nameThe identification stringcan be taken from instrument Remote 1/O
setup screen or you can use National |l nstrument s
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Camera Setup- measured values are being read by means of a digital camera from the
instrument. The Car@®cr scanning unit is toebavailable for this purpose. The instrument
cannot be controlled such a way. For reading of measured values the following parameters
should be set:

Display type - LCD (dark signs on a light
Display type LoD = background) or LED (light signs on dark
Full szale I‘IEIQEI background)

Minirmum showed digits m Full scale — the highest displayed number

on the instrument display (decimal point not

Decimal point ILargE close "I included)

Min. trigger interval [] | 05 | Minimum showed digits—minimal number
iE S m of digits which can be shown on the display
Decimal point — , None* (t he i nst
Cancel_| doesn’t use a deci mal poc
(decimal point size is approximately the
same as an half of segment width), ., Smal

segment more than an half of segment wi d
approximately the same aas dqfa saean@md ntp owindt
from a segment more than segment width),
decimal point from the display, but set it automatically according the expected-value
suitable for bad legible displays).

Min. trigger int erval — time in seconds after its passing the instrument will display a
new value. The camera shall scan particular measurements during this time period
which can be extended for picture evaluation time (if the computer speed is not
sufficient).

Minussign—-i f it i s selected the “Evaluate” mo
trying to read the sign from the display.
shall not evaluate the sign from the display, but set it according to its expected value

it is suitable for displays with bad legible signs, e.g. because of additional symbols
around the sign.

Converter conditions—they are displaying overview of all the conversing conditions, which
a converter can convert. During calibration the program auicatiyt selects an appropriate
conversion according to an input and output function.

Converterrepresents an instrument connected between a signal bus and another instrument. It
can change a function, a value or parameters coming into another instriiisgmbssible to
arrange more converters after each other. The converter is defined by three points (functions),
by an input, by an output and by its own setting. The converter is transforming an input to an
output and it can work in both of directiol@@onverters are divided into two types:

User’s Guide 67




Caliber 2.51 MEATEST

Real convertersepresent real instruments. They are to be set to functions which is not void.

A current shunt (a resistor transferring voltages to currents) can be given as an example. The
real converters can havedefined specification (it is its accuracy) and this specification is
being counted as one of measurement uncertainty components. These converters muss have
their card filled up in the source mode.

Virtual convertersare intended only for conversion of ofnction to another one or for

value recalcul ations. They are being set to the
not be filled up either in source nor measure mode. There are no real instruments and they

have zero error because of it. A center converting twaerminal resistors to four terminal

ones can be used as an example. We must use it if we need cheetemntinal measuring

instrument by a fouterminal standard. Namely the Caliber program requires the same

function set on all thenstruments unless converter is used.

Press the right mouse button to open a menu with following items:

Modify —an editing window of the selected conversion shall be open

Converter conditions define a way of the magnitude conversion and a magnituale and
value which the converter itself shall be set to. In the figure there is an example of a
current/voltage converter with conversion constant of 0.01 (Myesistor).

[~ Converter as UUT

—Convert function —Set converter ta
From Tao Function
ioc = fvacaw = [ROC-awr = -
Yalue
—Faormula vl ity 001 _|
ain guanti = 0 -
& Simple © Complex © Cross E
IOutput:Input*CunverTer
Irput Multiply with
[ Muttiply | |
Converter value Add =
" plotused I
o Multiply with
 Add Ok | Cancel |

Converter as UUT - if this field is checked, the program shall secure using of a
converer in position of the instrument under test. The as an UUT used converter is to
be set as its output function is. The value of the converter cannot be used in a formula,
only a simple formula can be used.

Convert function:
From —input value of the convest (defined by a function)

To —output value of the converter (defined by a function)
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Set converter to:

Function — a function which the converter is to be set to. For virtual converter
(i.e. function or value converters being not represented by angalient) it
shall be given ,void" here. Converter
for a real source or measurement instrument. For real converters their actual
function must be set. E.g. for a current shunt the RBCor also RAGAW
functionis to be set, if the shunt can also be used for alternating current. In this
case the particular function (e.g. RB®@/), range (e.g. 0.1 =<= 0.1) and
specification is to be filled up as for a real source.

Value —it is a value which the converter is to &t to. All the parameters are to

be defined here if the function contains any. A fixed value (a constant) or a
parameter being contained in the input function is assigned to particular values.
The program during its operation shall set a function, a rangeparameters
which shall be set as for any other instruments. The converter card must contain
the required function and range in the source mode (a converter is being
considered as a source). Real value of the converter can be taken of the
instrument ced during a calibration, in manual mode the value can be required
from a user or to be fixed set in the instrument card. The fixed set value can be
naturally changed e.g. after a new standard resistor calibration which is being
used as a current/voltagerco er t er . If a function call/l
not necessary to set a value and fill up a specification and function in the
instrument card. Such a converter then only converts by means of a multiplying
and adding constant ant its own value woaftpear in an equation (it is
especially used for function conversion, if the converter itself is only virtual
one).

Formula — defines conversion ratio between input and output. There are three of
formula types:

Simple — a simple equation. The program ig@uatically performing back and
forth conversions.

Input - input value calculation form
Multiply - input value is directly used (Input = Input value)
Divide - applies the inverse of the input (Input = 1 / Input value)

Converter value — adds or removes the Converter val ue”
formula

Not used converter value not used in formula (Output = Input * A
+ B)

Multiply with - converer value will be multiplied (Output = Input *
A * Converter + B)
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Add - converte value will be added (Output = Input * A +
Converter + B)

Multiply with — determines the A constant in the formula

Add —determines the B constant in the formula

Complex — defines a complicated complex equation. There can be more equations.
They are divided by a range of the input magnitude. Thgramo is able to perform

back and forth conversions. The equation can be set together from common mathematic
functions (sin, cCos, l og) , numé&)roricputyv al ues
values of a converter. Goniometric functions count an angtadians, if degrees are

used, a recalculation is to be performed.

Formula - list of defined formulas. By right mouse click over the list next menu
will be shown:

Add - adds next formula into the formula list. Formula is created using
Converter formula pzel.

Modify - allows formula modification.
Remove- removes selected formula from the list.

Thermocouple - this checkbox is intended only for thermocouple converters. If
it is checked special calculation is performed during transformation with sense of
thermocouple cold junction. Do not check this box in other cases.

Import - this feature allows import raw input data from text file, which make
base for creating converter. No interpolation of values is done here. Source
format must be following:

<input conveter value> <separator> <output converter value> <CRLF>

<input converter value> <separator> <output converter value> <CRLF>

Note: Separator can be ":", ";" or TAB. Maximal row count is 200. Input
range of converter is defined by <inputwerter value> on the first row
of source file and <input converter value> on the last row.

Cross—any value recalculation are not performed, only parameters of input and output
function are redirected. Different functions with some same parameters ecan b
converted among each other.

Up - moves parameter in the right part of listbox one step up.

Down - moves parameter in the right part of listbox one step down.
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Foll owing control keys are situated in

New —shall creée a new instrument card.

Open-shall open an already created instrument card.

Save us- shall write a modified instrument card under a new name in a file
(database).

0]
=1
£| Save-shall write a modified instrument card in a file (database).
a |

Back —is intenaed for move to one level up in a hierarchy: instrumefninction—
range— parameter. Nesting (move to one level down) shall be performed by a mouse
click on a selected item.

2.2.1. Item Displaying Regulations

Particular items (specification, terminal cirayitand control way) can be set for any
level in a hierarchy: instrumentfunction—range— parameter. The item set on higher level is
implicitly valid for all lower levels. If an item is set on more levels for one point, the item set
on the lowest levekhall be used for control and calculations. For easy orientation in an
instrument card the items being set are displayed in different letter types:

a) Normal—an item is not set yet.
b) Thick letters —an item is set on the just shown level.
c) ltalics —an itemis set on the higher level and is implicitly valid for the level displayed.

Item setting is not mandatory. However if an unset item is needed during instrument
calibration an error message appear that the requested item has not been filled up.
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2.2.2. Developnent of Macros

Any communication with an instrument through remote control (RS232, GPIB, VISA)
in the Caliber system can be only performed by means of macros. A macro represents a
command sequence (Write and Read) for communication with an instrumentetsanpy
some additional options as comparison of counted values etc. The program is performing
particular macros during a calibration. Macros are divided into particular categories called

actions. There can be the “ Mdassurreunmaidr, ot hfeor* Swd
macro” for assignment of a function and of a ra
macro” for sources or the “Open/close macro” for
of macro executing is given by a measuring mode duric al i br ati on. The “ Open”
be performed for every instrument use in a calibration if the instrument was not open yet. The

“Close”™ macro shall be performed i f an instrumen

and the instrument was open twef. Macros can be written for all the buses together (Remote
control) or particularly for each of the buses (RS232, GPIB, VISA). All macros are saved in
an instrument card. The instruction manual of the given instrument is needed to write down
remote conbl commands.

The program works with six basic macro types:

1 Open initializes an instrument connected to the computer.
9 Close closes the communication along the computer bus.
1 Setup sets an instrument to a correct function, range and value.

1 Measure reads ameasured value on a measuring instrument and a set value on a
source.

9 Output on connects output terminals, it is used only for a signal source.

9 Output off disconnects output terminals, it is used only for a signal source.

The “Close” and p‘a®@pen” fmachreos" Gdroeb a l set” of an
valid for the whole instrument regardl ess of a
“Measure” macros are in both the “Meter” instrunm
macro can be alsoinhe “ Swi tch” card marked as the “Set A"~
These macros can be defined on any level (Instruf@nttiorRangeParameter). The

“Qut put on” and “Output off” macros are in the *

Macros are composed of particussmmands which can be combined any way. There are
following commands:

9 Write sends a string into an instrument.

1 Read reads a string from an instrument into a program variable.
9 Delay inserts a delay in a macro.

1 Message calls up a message.

9 Compare allows comparison of an instrument string with a fixed one.
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9 Numeric compareallow compare a number counted from an instrument.
Every macro line (command) is being displayed in two columns in the program:

1 Key word determines an operation to be performednA exampl e: AWRI °
iREADA, ACOMPARERGf et c.

9 Parameter contains texts and variables with them an operation determined by the
Key word shall be preformed

Open macro
DOpen/Close macro (R5232) =]
Global write seftings ————— (Global read settings————————
¥ Open macro ; : RS232 Setup |
e MR Append when write Terminate on
[aLT13 |
WRITE *|IDN?' =
READ Buffer
COMPARE W-140" & Bufferd-13 Message="M140was not found.'
8124 | Cancel |

It is defined for the GPIB, RS232 and VISA buses. There is an open macro of the M140

caibrator in the figure. The , Gl obal write se
shall be sent to an instrument after every
CR (ALT13). The , Gl obal read setti napsd wi nd

message end. Reading can be also finished when a certain number of signs are received. If
both of the options are being set (finishing when a string is received and finishing after
receiving of certain sign number), a reading shall be finished ifohtlyese conditions has

been fulfilled. The “ Gl obal read settings®
some instruments controlled along the RS232 bus, for some of them it is not possible to
synchronize readi ngs. tendéddor BuRfrarBeker s8tept Auinpatro k e y

can be saved by the “OK” key. Foll owing comm
WRITE —i t shall send the ,*I DN?“ string ended \
READ —it shall read a calibratorsias wer and save it into a var.i
COMPARE —i t shall cdm@dr est tr fiignsippsMavedhin tie buffer

vari abl e. | f thdvOawasdinbtefroennd”“amgsdMage a

shall be finished.

The open racro is common for both the source and the measuring instrument. If the
instrument has the GPIB and also RS232 bus, the macro shall be defined separately for both
the buses. Details to particular macr o c¢omma

Note: It is possible to read serial number from the instrumanthe Open macrdor the
purpose ofsingcalibration data or writing note to output test report. In such a case reading
to the variable labeled "Serial Number" must be done.
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Close macro
Open,/Close macro (R5232) =]
Glohalwrite settings—— 7 Global read seftings
" Open macro 4 S ’ Terminat R5232 Setup |
& Close macr ppend when wiite erminate an
[aT13 |
WRITE WOLT 10 FUNC DC;VOLT 100 ;I
WRITE '‘OUTP OFF'
QK | Cancel |

It is defined for the GPIB, RS232 and VISA buses. There is a close macro of the M140

cali brator in the figure. The *“ Gl obal write set
“RS232 Setup” and , OK* keys have been describe
commauls are used for the macro in the figure:

WRITE —i t shall send the ,VOLT 10; FUNC DC; VOLT 10
(ALT13) sign in a calibrator.

WRITE —i t shall send the ,OUTP OFF* string ended
calibrator.

The close macres common for both the source and the meter. If the instrument has the GPIB
and also RS232 bus, the macro shall be defined separately for both the buses. Details to

particular macro commands see the “Macro Command
Macro Set

L=

F WRITE RES"Walue

Delay before macro [5] I Ok | Cancel |

It is defired for the GPIB, RS232 and VISA buses. There is a macro set of the M140
calibrator in the figure, which shall set the calibrator to th2VRR function in source mode.
Following commands are used for the macro in the figure:

WRITE —-i t shall s wing ¢h a tatibeator, NOmMiBal valge of the check point and
the report shall be ended by a sign defined in the open / close m&&EALT13).

The Macro Set can be common for all the buses (Remote control). The source and the
measuring instrument have emlependent macro. For the source, the macro sets a function, a

range and a value. The macro sets a function and a range for the measuring instrument.

Det ail s to particul ar macr o commands see t he
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Macro Measure

Macro Measure (Remote control) [x]
WIRITE 'RES 7' |=]
READ Yalue

Delay before macra [S]I (0]’ | Cancel |

It is ddiined for the GPIB, RS232 and VISA buses. There is a macro of the M140 calibrator
measurement in the-BN function in source mode in the figure. Following commands are
used for the macro in the figure:

WRITE —i't shall send t he qrBnd e regortshdllbeendgdbya a c
sign defined in the open / close macr@R (ALT13).

READ —it shall count a calibrator’s answer to the Value variable.

Macro measure can be common for all the buses (Remote control). The source and the meter
have anndependent macro. At the source, the macro checks a value being set for the source
(one measure shall be performed). At the measuring instrument, the macro starts and
performs one measure (it shall be performed more measurememistly 10). Details to
particular macro commands see the “Macro Coml

Macro Output on

Macro Output on (Remote control) [x]
[ | wriTE OUTP 1" 2l
| [ WRITE CLUTP 7
| | READ Buffer
|| COMPARE O & Buffer1-2 Message="Cutput terminals OM errar
| [ WRITE *OPCY
|| FREAD Buffer
- DELAY 4.00 _I

+ Both O Positve ¢ Megative | QK Cancel |

It is defined for the GPIB, RS232 and VISA buses. There is a macro Output on for the M140
calibration the VDG2W function in the figure. Following commands are usedHerrhacro
in the figure:

WRITE —-i t shall send the , OUTP 1°¢ string in a
sign defined in the open / close macr@R (ALT13).

WRITE —i t shall send the ,OUTP ?2°¢ striechbgai n a
sign defined in the open / close macr@R (ALT13).

READ —it shall count a calibrator’s answer to the Buffer variable.

COMPARE -i t shall c omp ar e-2signesavediiNibe Bsffervariablg. Ifwi t h
they di ffer, t h@&N “eQurtopru’t meesrsnaigneal shal | be
calibration.

User’s Guide 75




Caliber 2.51 MEATEST

WRITE —-i t shall send the ,*OPC?" string in a calib
sign defined in the open / close macr@R (ALT13).

READ —it shall count a calibrator’s answerth@ Buffer variable.

DELAY —it shall wait 4 seconds to output value stabilization.

I n the | ower bar of the window there is the “Bot
source has the same command for switching positive and negative polaritycamn, be
sufficient to define a macro for the “Both?” S Wi
commands for switching positive and negative polarity on. Then one macro must be defined

for the “Positive” switch possgwitch positiomfheé anot her
Macro Output on can be common for all the buses (Remote control) and there it is only for

the source. Details to particular macro commands

Macro Output off

Macro Output off (Renmote control) <]
WIRITE "OUTP 0 =
WRITE QUTP
READ Buffer
COMPARE "OFF' & Buffer!-3 Message="Outputterminals OFF errar!

@ Baoth " Positive " hegative | oK Cancel |

It is defined for the GPIB, RS23#hd VISA buses. There is a macro Output off for the M140
calibrator in the figure. Following commands are used for the macro in the figure:

WRITE —i t shall send the ,OUTP O0°¢ string in a caliltl
sign defined in the ome/ close macro CR (ALT13).

WRITE —i t shall send the ,OUTP ?2°¢ string in a calil'l
sign defined in the open / close macr@R (ALT13).

READ —it shall count a calibrator’s answer to the Buffer variable.

COMPARE —i't shall compar e -3shgres saved ihkhe Budfdr variablg wi t h 1

| f they differ, the “Output terminals OFF error
calibration.

I n the | ower bar of the windowvtehersaviitsht he f“ Badt
source has the same command for switching positive and negative polarity on, it can be
sufficient to define a macro for the “Both” S Wi
commands for switching positive and negative polarity oferTbne macro must be defined

for the “Positive” switch position and another
Macro Output off can be common for all the buses (Remote control) and there it is only for

the source. Details to particular macrocomnths s ee t he “ Macr o Command Syn
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2.2.3. Macro Command Syntax

Press the right mouse key on the window for macro entry to open the following menu:

Madify Modify —opens a window for selected macro command modifying.

Add Write, ..
Add Read. ..

Add Write —opens a window for write comand adding.

Add Delay. .. . .
o e Add Read—- opens a window for read command adding.
essage. .. bl
AL CPIEE o Add Delay — opens a window for delay command adding..
Add Mumeric compate. ..
Delete Add Message—opens a window for message command adding.

Delete all

Add Compare-opens a window for compare command adding.
Add Numeric compare— opers a window for numeric compare command adding.
Delete—removes a selected macro command.

Deleteall —removes all macro commands.

Macros works with following objects:

a) Text—consists of series of the standard ASC

conmin control signs (0.. 31lcodes).
b) Alternative code—one ASCI | sign (0.. 255). It al |l o\
inclusive control ones (0.. 31 codes) .

c) Variable — macros use numeric variables (value and parameters) and one text variable
(buffer).” Tvhaer i“albdleuecont ains a nominal val
written or read (in the readcommummamesareT he
determined by a selected function) contain values of next point parameters (e.g.
frequency of alterating magnitudes) and they can be written only (to be sent into
i nstruments) . The “Buffer” text wvariable i
written and read. Values which are saved in it are mostly intended for comparison of two
strings (reponds read from instruments and expected valdeg)e “ Ser itaxt numb
variable is used for reading serial number from an instrument. The reading must be done
in Open macro to this variable. The Serial number can be then used for selection of the
prope Calibration data of a Standard or can be printed in output Test report.
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Window for Add / Modify of WRITE Command.

I ‘DCY 0.1,FILT_ON,RESLS,FAST_OFF

Wirite string I'DCVIZI.1,FILT_ON,RESLS,FAST_OFF'

Alt cade | ua: MUL add
Variable I ,l mel gi’TD| nil Addl

Ok | Cancell

It allows send a string composed of constants and variables into an instrument. The string can

be composed of “TeXxtarid “Mdrnieamlags 've Rarddteiscul ar
by its writing and pressing the particular “Add”
for text variables can be selected only a part of the string. The WRITE command being

modified, a particular comand part shall be selected by pressing the left mouse button in the

“Write string” field. The selected part shall b
(“Text ", “Al ternative code” or “Variabl e”) whi ¢
modified. Press the right mouse button on a selected part to open a menu for its deleting.

Window for Add / Modify of READ Command.

READ x|
I\Ialue

Terminate an I

Text || Add

Alt code I n 3: MUL Add

Max Count I n 3:
From To Fragment
Read to |VE,|L,E =] | 0 | 0 | 154

[o]24 | Cancell

It allows reading of a value or a text from an instrument. Its result can be counted into the

“Val ue” variadlbeemenmnht itessl ta one adjusted val ue,

it is a text for another operation (e.g. a comparison)event ual ly into the “Sel
variable The string can be composed of “Text s’ , “A
Particulalgpart s can be entered by its writing and pres
of “From” and “To” positions for text wvariables

“Fragment” can be selected t oongsepdrated Bythe g ment r ep
comma. The Fragment which equals one means a

two means a sting behind the first comma etc. The WRITE command being modified, a

78 User’s Guide




MEATEST Caliber 2.51

particular command part shall be selected by pressing the laftsr® but t on in t he
on” field.

Window for Add / Modify of DELAY Command.

I--l.l]l] Message="Wait for..."
Message  fyyaitfor..
Delay [s] 400 =
QK |Cance||
This command shall interrupt program perfol
window. The time can be set in 0 to 999 seconds interval. During the delay, a text vritt
the “Message” field appears on the screen.
tuning of new written macr os. Enter t he “

description in front of every macro command. If the macro operation stops withraan er
message, it can be properly assessed which command was an error cause.

Window for Add / Modify of MESSAGE Command.
| MESSAGE __________________________________f

|Message='Make short connection®

Message IMake short connection

]34 | Cancell

This command shall interrupt program perfor
wi ndow. Press the , Ewgrane THe méssage ptoropts@m aperadoetd t h «
perform an activity which cannot be performed automatically.
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Window for Add / Modify of COMPARE Command.

I'ON' & Buffer1-2 Message="Output terminals OM error.'

First string I-ON-

Second string IEluffer1-2

Text || Add

Alt code | 03: MUL add
Variable | .l me| 0= TD| 0= | add |

If condition is not met:

Message |Outputtermina|s QM errar.

Jump I 0 3:

0]78 | Cancell

This command shall compare two strings. If they are different, it shall interrupt program
performance andli s pl ay a text in the “Message” window.
macro lines can be set that shall be jumped if the condition is not fulfilled. The zero value

means that no jump shall be done. The plus value means one jump forwards, i.e. it is a
condtioned jump (can be used for macro parts jumping if a controlled instrument doesn’t

contain a function part). The negative value shall return the program back, i.e. it is a
conditioned loop (can be used for waiting on an instrument response especakgjfonse

l ong i s, there shall be constantly tested i f an
zer o, the field “Message”’ needs not be filled,

compare command, firstly two strings are to be set, lwbiall be compared. A string is to be

made so that first a required string is to be se
“The second string”) and then items “Text"”, “ Al
added. Mostly afixed textcamti ni ng t he “Buffer” variable with f
i s being compared. In the figure there is compar
variable with the “ON” text. I f they are differ
terminalsON error” message. The same rules as for the

valid for development and modify of text strings.
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Window for Add / Modify of NUMERIC COMPARE Command.

NUMERIC COMPARE x|

|'12I].5' & Buffer Message="Value is out of range’

First string I-QD_S-

Second string IEluffer

Text I
Alt code

Yariahle

I i] 3 LIl
IEluffer vl Fram I

Tolerance [%)]

Add |
I 010 3:

Add

0= | Add |

Dﬁ TDI

If condition is not met:

Message

Jump

I\-falue is out of range

0]78 | Cancell

This command shall compare two numeric values. If they are differanbid percent than

i n the

t ext i n

“Tol
t he

been
n

set , i
t he

ndow has
wi ndow. [

erance’” Wi
“Message”

shall be jumped if the condition is not fulfilled. Thera value means that no jump shall be
done. The plus value means one jump forwards, i.e. it is a conditioned jump. The negative

t

S

“Jump”

k

(0]

E

con

value shal/l return the program back, i e.
zer o, t he f i el a be'filkd, sf s@mmessage is ¢oebd shown. To develop a

compare command, firstly two strings are to be set, which shall be compared. A string is to be
made so that first a required string is t
“Thseecond string”) and then items “Text?"”,
added. Mostly a fixed text containing the
is being compared. The program shall convert text values to numbers before compaing

same rules as for the “Read” and “Write”

text strings.
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23.iUs er Functionso Modul e

For a calibration of any instrument, a particular instrument card, a calibration procedure
and defined functions are ecwssary. The instrument card defines features of used
instruments. The calibration procedure defines relations between instruments and calibration
points. The functions are being used by the program internally and their task is to match
adjustments of padular instruments to the same function. New functions can be defined just
by this program module. The Caliber program having been installed, a set of basic functions
shall be counted.

Functions are divided into:

1  Absolute ones

Absolute function values bagit a fixed point-00°C) and end at another fixed point
(+800°C). BMC is set in units of a measured magnitude. Examples of absolute functions
are temperature ranges of mutteters, thermometers etc.

1 Relative ones

Relative function values start aero or nearly at zero (0 V) and end at a fixed point
(1000 V). BMC is set in percents. Examples of absolute functions are voltage ranges of
multi-meters.

Evaluation method can be selected for every function regardless of this resolution. The
adjusted evalation method affects only expression of measured and calculated values in the
calibration report. There are following functions from this point of view:

1  Functions with absolute evaluation

Deviations and uncertainties are expressed in values of a measagadude. Absolute
evaluation can be selected for both absolute and relative functions. Implicit adjustments
after installation represent the “absolute eva

9 Functions with relative evaluation

Deviations and uncertainties asxpressed in percents. Relative evaluation can be
selected for relative functions only.
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The ,User functions

modul e

havi opened,

ng

User functions "c:program files' meatest' caliber',data‘.default.fce™

Function Function name

Alias

Unit

[vDc-2w

A/DC- 4

WAC-2W
FAC- 4

Il Has: polarity;
Gluantity

YOG

Evaluation

*oC
*AC
*RODC-2%

* RElative
= s alute

" Relative
& phsolute

*RODC-4w

CMC [%]
*RAC- W

*RAC- 4 I

o2 Parameter name

Unit

FC-d0

*FREQH

*FREQZ

*P100 DA0

*P100 L0

*P100 DBS

*P100 UGS

*P200 DA0

*P200 80 =l

ODEG O 2 7

|

This panel is intended for editing and development of functions. It allows access to
definitions and function features which are being used by the program. The functions are
divided intobasic ones (there are marked by an asterisk in the program) which no feature

change i s
functions which the
to.

permitt €dC“ ocandcxceghvalf uatmiudgerh emegt h
“Quantity”

and “With

pol

A listbox allowing function selection is situated in the Ipért of the windowltems here

can be filtered using filter tool under the Iistb(_L‘). The richt panel part is intended for
function description. Every function is given by these parameters:

Function name-it is composed of maximal ten characters and should characterize the given

function best way.

Alias — function name used in test report. Théaslfor the function can be set in the

Configurationpanel- onthe "Regional” tab.

Unit — it is composed of maximal four characters and shall be written in basic form (V, Pa,
K etc.). The program automatically adds proper prefixes to it.

Has polarity — by the field checked it shall be marked that a given function allows setting
both positive and negative values. For functions with polarity it is e.g. valid a specification of
the 20 to 200 \Wfange for the +20 to +200 values, however also-#@& to—200 ores. For
functions without polarity it is necessary to create an indeper@e@rnb- 200 V range for the

—20 to—200 values.

Quantity —the setting affects way of BMC set and some behavior during calibration. It shall

be set according the function typésgalute / relative).

Evaluation — the setting affects a test report foiwnly. Allowed errors, deviations and
measurement uncertainties can be evaluated as relative or absolute ones. For accuracy of
implicitly defined functions, the absolute evaluatiopiisferred.
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CMC - it gives the best measurement ability of a particular laboratory. If for the given
function the better measurement uncertainty is evaluated the@€Mt is, shall be the
evaluated uncertainty substituted by the here given number insthepert. This item can be
changed even for basic functions marked by asterisk. Every laboratory should GMtbe

field for every function according its measurement ability after program’s installation. The
CMC can be set either as relative or as alisobne, it depends if the given function is a
relative or absolute one.

Parameter name- the item consists of maximal ten characters and is not mandatory one. It
is only at functions with so called next parameter (e.g. alternating voltage with its ftgquen
as the parameter). A function can contain more these parameters.

Following control keys are situated in the lower window edge:
O] New-adds a new user function.

EJ Save—writes the modified function table into a file (database).

QJ Import —imports functios cr eated by means of the ,Export?*®
is checked during the import if a given function exists in the system. The list shall be
completed only by functions with a different definition.

E‘ Export —exports f unct i on.sTheifoormattishseitable ftocfenttionf o r ma t
definition transfer among users.

The Export and Import however are not very often used keys, because a function definition is
being automatically transferred with da procedure
procedure with a new function, this function shall be added in the program automatically.

New function

This panel allows to append new function to Caliber system. This panel is accessible via the
User functions module. Every function consists sfniame and unit, optionally it can contain
one or more parameters.

Function name Unit
[PDC [ =
Parameter name Unit
Voltage W =
Current A
Add | Delete |
Qs Cancel |
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Note: Be careful, all names and units entered here cannot be changed in future. Function
cannot be deleted, only new one can be created. Additionally, only the translation of
functions, paameters, and units into a local form can be done.

Function name- it is composed of maximal ten characters and should characterize the given
function best way. The function name should be defined in English for better compatibility
when exchanging instruent cards and procedures around the world. This name can then be
converted to a local form using the Configuration panel on the "Regional” tab, the "Function"
subtab.

Unit - main function unit. It is composed of maximal four characters and shall benninritte
basic form (V, Pa, K etc.). The program automatically adds proper prefixes to it. The units
must first be created using the Configuration panel on the "Regional" tab and the "Units" sub
tab.

Parameter name- the item consists of maximal ten charastend is not mandatory one. It is

only at functions with so called next parameter (e.g. alternating voltage with its frequency as
the parameter). A function can contain more these parameters. The parameters must first be
created using the Configuration ghion the "Regional" tab and the "Parameters*taibb

Unit - parameter unit. It is composed of maximal four characters and shall be written in basic
form (V, Pa, K etc.). The program automatically adds proper prefixes to it. The units must
first be creaté using the Configuration panel on the "Regional” tab and the "Unitstakub
Units are common to both functions and parameters.

Add - adds new parameter into parameter list.
Delete- removes parameter from parameter list.
OK - closes panel and saves obas. New function will added into system list of functions.

Cancel- closes panel and discards changes.
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24. AWi zar d Rul esin Modul e

The ,Wi zard rul es* modul e having been opened,

Walid for these functions

; YDC-2W =]
WAC-2WY WOC- 4w

IDC

1AC

ROC-2VW

RAC-2WW

F100 D490

TC R 580

FREM

FREGZ

TC R 590

|- [~
0D & W |J © |

The panel is intended for development and editifigrules according to which a
Procedure wizard shall automatically generate calibration points. The program allows create
more “Rules” and save them under their names. Th
according to which rule set the points $lied generated. It is suitable to have e.g. other rules
for check of sources and different ones for check of measuring instruments.

Having been installed, the program contains a
generating contained in thed e f a ufilet Thaffike nohtains the following rules:

1 VDC-2W rule for DC voltages (VD&W, VDC-4W functions)

1 VAC-2W rule for AC voltages (VAGC2W, VAC-4W functions)

1 IDC rule for DC currents (IDC function)

1 IACrule for AC currents (IAC function)

T RDC-2W rule for DC resistance, capacitance and inductance RDGCRDG4AW,
R-TRUE, RHIGH, C-2W, G4W, L-2W, L-4W functions)

Note: A calibration procedure cannot be automatically generated without use of the

ARul eso. The rules cannot behadomerel oped f o
parameter. The procedure than must be put together separately.

There is a status window in the left upper corner. It displays a structure of counted rules
— rule name (function name), scale, range type and check points. On the right there are
displayed functions, which the given rule is valid for.
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LELT

There are control keys situated in the lower bar of the status window:

New — creates n new rule set for point generating.

Open—counts an already created rule set.
Save- shall write a modified g set in a file (database).

Save us- shall write a modified rule set under a new name in a file (database).

Back — is intended for move to one level up in a hierarchy: instrumecale— range
type — values. Nesting (move to one level down) shalpb&ormed by a mouse click

on a selected item.

241.Devel opment of AWi zard rul esi

The rule set has the following structure:

Rule — its name is derived from function name. One rule can be valid for more functions. By
double mouse click on any of the ruledlie status window we can move to a lower leirel
the scale.

Scale— describes length of a scale (number of digits) of an instrument under test. Sources

havi
digit
with

ng not a scale length given in its instrument card are observed as having a scale of 2000
s length. Instruments with longer scale have usually more check points than instruments
shorter scales. A user can define a scale in any way. For every function a few scales can

be created with different rules for point generating. Recommended primcesst up of
calibration points is to be found in the BA/15 recommendation.

Range type— characterizes a range according to its location in reference to other ranges.
There are following range types:

shall

Highest — the highest range for a given functiorhelhighest range for most of multi
meters for the VDEW function is the 1000V range.

Lowest—the lowest range for given function.

Intermediate —the range in the middle (for voltage usually the 20V range). If number of
ranges is even, the higher rangenirtwo middle ones is observed as intermediate.

Specific— the range given by a fixed interval of a measured quantity. It is e.g. the range
higher than 100 V or the range lower than 200 Ohms. Validity for thet@\s0V
ranges can be also given.

Common — satisfies all ranges. The lower priority must be given to this range type.
Note: Range types have been determined according to thEOFS recommendation.

During procedure generating the program is going through all defined range types ant it
use lte firstly found one satisfying the required range. It means in practice that range
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priority (sequence of evaluations) is given by the sequence of range type definition. If the
range sequence needs to be changed, it can be performed in the status Roidbthe

mouse cursor at a field for movement located on the left side of each of the range types. Press
the left mouse key, keep it pressed and move the mouse up or down to move the selected
range type.

Values — defines calibration points for given rangges. Calibration points are inserted in
the procedure in the same sequence as they are given here. This sequence can be changed by
the left mouse button.

Ways of adding functions, ranges, points and module control are the same as at the
“Pr oc edule eréss therght mouse button on a selected item to open a menu. The
item can be “Add"”, “Modi fy” or “Delete” then.

Standard delivered ,Default.gen”“® rules have foll
direct voltage function:

For multimetersup to 15,000 digits inclusive the check points of 10%, 50%, 90085, -
90% range in the middle range and for other ranges the points of 10%;%3%brange are
generating.

For multimeters from 15,000 digits to 25,000 digits inclusive the check pdin19%o, 30%,
50%, 70%, 90%;10%,-90% range in the middle range and for other ranges the points of
10%, 90%;90% range are generating.

For multimeters from 25,000 digits to 15,000,000 digits inclusive the check points of 10%,
50%, 90%,-90% range inle > 200V range, the 10%, 30%, 50%, 70%, 96€R6%, -90%
range in the middle range and for other ranges the points of 10%,-90%, range are
generating.

For multimeters over 15,000,000 digits the check points of 10%, 50%, 90%, range in
the > 200Vrange, the 10%, 30%, 50%, 70%, 90%)%.,-90% range in the middle range and
for other ranges the points of 10%, 50%, 9690% range are generating.
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25 Configurationo panel

The "Configuration" panel is intended for global setting of the program propertie
settings are valid unless overwritten with the settings in the "Procedure" mohelsettings
are further divided into five tabs

2.5.1. General

General - you can set the path to data files, search for ports on your computer, and

other settings.

The path to data files {instrument cards, Procedures, Functions)

clprogram filesimeatesticalinenData |

Test report | Regional | Logs | Calibration data

Automatic search for ports on your computer

R5232 ISearch for names anly j
GPIB ISearch for names only j
WISA ISearch Enhanced Properties j

Title appendix

- Lahoratory 3

Round mode ULUIT Deviation calculation

* hiode A * Relative to Nominal value
" Mode B " Relative to Standard value
" hode G

Save | Cancel |

The path to data files— determines the location of the data files, such as instrument
cards, procedures, user functions, and calibration point generation rules. The program
will only open those files that are in the folder. Yoannotopen files from otér
folders.This setting is ignored if the program is running from WinQbase.

Automatic search for ports on your computer— allows you to set up the search for
available ports when choosing them. Settings are made for RS232, GPIB and VISA.

1 Do not search- the program will not detect the presence of physical ports or
devices.

1 Search for names only searches for the presence of physical ports, GPIB
device addresses, VISA device identifier.

1 Search Enhanced Propertiesthe offer is only available for VISA pts and
allows you to get some additional information by trying to open the port.
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Title appendix — allows you to enter additional text, which will then be displayed
after the program name in the top bar of the main window and in the lower Windows
bar. Itserves to better identify the program.

Round mode- allows you to choose the default mode when rounding columns in the
output test report. The modes are the same as in the Rounding panel, which is
available in the Procedure module. The settings you rnake will only apply if this
setting is not set in the Procedure module or the "Default Settings" in the Procedure
module is performed.

UUT Deviation calculation — determines the method of calculating the UUT
deviation for each calibration point.

1 Relative to nominal value- the UUT deviation is determined by the value
measured by UUT.

1 Relative to Standard value the UUT deviation is determined by the value
measured by Standard.

2.5.2. Testreport

Test report - allows you to set the form of the test reporg ttames and order of the
columns, the evaluation symbols and their comments.

General Testreport | Regional | Logs | Calibration data

Testrepaort form
Function| Range | Standard| | Deviationl|%spel 4]lowed| Tncert. | ;I

Symbol description:
ok ... passed
* ... fail
? ... measured dewiation in interwal allowed dewiation + uncertainty

~  wa. unstable wvalue
R ... measured deviation and uncertainty of range
*#%Canceled by operator®#+

Testreport columns Footer caption Pass Fail

Pass with uncerainty Unstahle reading Walue relative to range Canceled by operator

Save | Cancel |

Test report form — the visual form of the resulting report without measured data with all
symbols used. You can change the settings by dalicléng the left mouse button onegh
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required test report line. If one of the rows is missing (by setting it out), you can include it
using the buttons below the test report window.

Test report columns— allows you to set the number of columns, their widths and names. To
edit, the Test repd columns panel is used. This panel is the same as in the Procedure
module. The settings you make here are used only if the settings in the Procedure module is
not set or the "Default setting” is performed in the Procedure module.

Footer caption — allows you to customize the default "Symbol description” footer caption
that appears at the end of the test report.

Pass— allows you to set the symbol and comment for the result of the calibration point that it
has complied with.

Fail — allows you to set the sybol and comment for the result of the calibration point that
failed.

Pass with uncertainty — allows you to set a symbol and comment for the result of a
calibration point that has complied with the error margimeasurement uncertainty.

Unstable reading— allows you to set a symbol and comment for a calibration point that has
been showing unstable readings.

Value relative to range— allows you to set the symbol and comment for the calibration point
that used the calculation of the deviations relativéheorange and not to the value. Such a
symbol is used only when the relative evaluation of the variations (in percent) is set and the
measured value is close to zero.

Canceled by operator— allows you to set the text that appears at the end of the test ifep
the calibration has not been completed and the calibration runs under WinQbase.

Comment

The "Comment" panel is used to set the protocol footer. With this panel, you can also
set the evaluation symbols that can be displayed on each line of theptast

<> ... passed ;I
[ Show and evaluate this comment Iok Symbal Reset to default | Ok | Cancel |

Comment — an edit field for writing the desired comment text. The comment appears at the
end of the test report if it is valid for actual test report. It is also possible to creatdimaulti
comments. The comment type can be seen in the comitbenThe comment may show the
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"<@>" string anywhere, which will be replaced with the selected symbol in the output test
report. The symbol can be entered in this panel or in the Global procedure settings.

Show and evaluate this comment disables or allow the display of this type of comment in
the test report.

Symbol - allows you to enter a symbol for the selected comment type.

Reset to default— sets the default comment and symbol for that comment type, and closes
the panel.

OK - the settings will be trasferred to the ConfigurationTest report panel and the panel
will close.

Cancel-closes the panel and ignores the changes.

2.5.3. Regional

Regional - allows you to set localized forms of function names, parameters, and units.
These national forms will theme displayed in the exported test report. Functions, parameters,
and units are used in the User functions module and are key to Caliber system identification
and Instrument card and Procedure sharing worldwide. It is therefore necessary to use English
nanes for them. Therefore, the "Regional” tab is used to locate them in the locale. The
location is then divided into four additional tabs for better clarity.

General | Test repart Regional | Logs | Calibration data
International farm Enalish) Mational form

Prefixes

O -
-4
“FREQ

“FREQ2
“FREQI

AC

ne

L

L g

100 568

“N100 590

N1000 568

N100D 540

Poac

PACT

DG

*P-DC3

100 DG

*P100 DI0

*P100 UES ]

odify |

Units |

Parameters

Functions

Save | Cancel |

Functions — a list of all Caliber functions. Functions are defined in the User functions
module. Tls tab can be used for translation into the national format to be used in the test
report when exporting. If the translation is not done, the original name will be used.
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Parameters— a list of all parametersquantities. Parameters are defined hdryeth English
and National, and can then be used to create a new function in the User function module.
Parameter translation is used on all Caliber panels.

Units — a list of all units of quantities for use in the system. Units can be added and edited
here, andheir English and National forms are entered if needed. Units are entered without
prefixes, because prefixes are created automatically by the system.

Prefixes— unit prefixes are prset for each language, but can be changed.
Save- all settings maderoall tabs will be saved and set as "Default".

Cancel- closes the panel and ignores the changes.

2.5.4. Logs

Logs - logs are used to set up and view calibration log entries. This is not a regular
export of test reports, but additional calibration informatioheyl allow you to store
individual instrument readings, or to preserve unrounded results. Records are created in the
background while calibration runs without user intervention. Recording is done in a text file
and initialized when the procedure is opened.

General | Test report | Regional Logs | Calibration data

Wihat will be logged

|Standard Readings, UUT Readings, Testreport line j
Qutput file name
|I0g>{><}<}{><}<.bct |

The path to log files

I‘t‘tser\fer‘tlogs

aFile name Procedure Size Date

LOGOO0001 THT M3800 2578 1.6.2015 ﬂ

LOGOOO002 THT M3800 5468 1.6.2015

LOGOO0003 THT 140U FL2 2678 1.6.2015

LOGOO0004.THT M3800 2598 21.7.2014

LOGOO000S THT mM3g00 2608 21.7.2015

LOGOO0006 THT M3800 3998 19.8.2015

LCGOO000T THT M3800 266 B 19.8.2015

LOGOOO00& THT UMITESOE 2708 11.9.2015

LOGOO0009.TXT M3800 2658 71020145

LOGOOO010.THT UNITESOE 2708 30102015

LOGOO0011 THT M3g00 266 B 311.2015

LOGOO001 2 THT M3800 5788 3112015

| QGANNNTS THT M 3R 41F A 311 2014 ﬂ
Yiew |

Save Cancel |

What will be logged— determines the contents of the record.
9 Disabled-logs will not be created.

1 Test report line- each row is saved in the same format as for test report export. The
difference is that the rows of the log are sorted according to theatadn run and
not by the Status Window.
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i Standard readings, UUT readings, Test report linestores each row in the same

format as the test report export, supplemented by individual Standard and UUT
readings.

9 Standard readings, UUT readings, Test redome without rounding- stores each row

as when the test report is exported, but the results are not rounded, the standard and
UUT readings are filled in.

1 Test report line without rounding stores each row as when the test report is exported,
but the resltis are not rounded.

Output file name —name of the file with logged records:

9 Protocol.txt— the fixed name "Protocol.txt" is used to the "Local" folder where the
program is installed.

1 Result.txt-the fixed name "Result.txt" is used to the "Local" folddrere the program
is installed.

T LogXXXXXX.txt— dynamic file name- XXXXXX is a six-digit number that is

constantly increasing from number 1 above. The path to the files is set by the "The
path to log files" setting.

The path to log files—folder to whih records are stored. The settings are only available for
files with the dynamic file name "LogXXXXXX.txt".

File name — the column contains the names of the text files that are in the logs folder.
Clicking on the column heading sorts the records bydites.

Procedure - the name of the procedure that the log was made with. Clicking on the column
heading sorts the records by the procedure name.

Size- size of log in bytes. Clicking on the column heading sorts the records by file size.
Date - date the Ig was created. Clicking on the column heading sorts the records by date.
View - opens the selected file selected for viewing.

Save- all settings made on all tabs will be saved and set as "Default".

Cancel- closes the panel and ignores the changes.
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2.5.5. Calibration data

Calibration data - on this tab you can view and edit calibration data for instrument
cards. You can also see the expiration date of their calibration. A detailed description of the
calibration data can be found here.

General | Test report | Regional | Logs Calibration data
The path to calibration data files
WservenDatalCAL |
& File natne Model Setial number Expiration date
1240-0.1.CAL 1240-01 339512 17.8.2017 =
1282-0.001.CAL 1282-0.00M 338991 2282017
1282-0.01.CAL 1282-0.01 320766 229207
1282-0.01.CAL 1282-0.01 341287 22892017
BURSTER 1240-0.01.CAL Burster 1240-0.01 617184 2482017
BURSTER 1240-0.01.CAL Burster 1240-0.01 219236 2292017
BURSTER 1240-0.01.CAL Burster 1240-0.01 341336 2282017
BURSTER 1240-0.1.CAL Burster 1240-0.1 617888 2482017
BURSTER 1281-0.001.CAL Burster 12841-0.001 615827 6.8.2018
&MEDQ.CAL mMz202 700011 1012.2015
&MEUE.CAL mz202 Toonz1 10.12.20148 =
MTE.CAL MTE oa1 2482017
ROGC.CAL RDGC oa1 17.9.2017
&RP—D.S OHM.CAL RP-0.5 Ohrmn 2/094 22112015
&RPJ (AL RP-1 o0z 8.9.2016
RP-100M.CAL RP-100mM na1 17.9.2017
RP-10G.CAL RP-10G 2134 22892017
RP-10M.CAL RP-10mM 17014 17.9.2017
RP-1G.CAL RP-1G 1/34 2282017 LI
Refresh | Mo dify |
Save | Cancel |

The path to calibration data files — the folder where all instrument calibration data are
located.

File name — this column contains the file names of the calibration data that are in the
specified folder. Clicking on the column heading sorts the records by file name.

Model — list of devices found in calibration data files. Clicking on the column heading sorts
the records by model.

Serial number — serial number to the model found. Clicking on the column heading sorts the
records by serial number.

Expiration date — the date on Wwich the instrument calibration data is valid. If the date has
already expired, an exclamation point in the yellow triangle appears before the name of the
calibration file. Clicking on the column heading sorts the records by the expiration date. This
may ke appropriate for detecting instruments with expired calibration.

Refresh—reconsiders the calibration data folder and updates the list.

Modify — opens the selected file to edit. The meaning of the individual rows in the file is
described here.

Save- all settings made on all tabs will be saved and set as "Default".

Cancel- closes the panel and ignores the changes.
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2.6.Measuring Procedure

For every point a measuring is being performed in these steps:
a) Adjustment of the automatic terminal switch (if it is dse
b) Adjustment of a function and range of the converters (if they are used).
c) Adjustment of a function and range of the measuring instruments.
d) Adjustment of a function and range of the sources.
e) Switch on output terminals of sources (if a source is equipftéchis option).

f)  Additional adjustment during an analog meter instrument test (the UUT must be used as
an analog measuring instrument).

g) Counting of all the converter values (if they are used).

h) Counting of a standard value. If a source is in standardiftmone measurement shall
be performed (a value set on the source shall be counted). If a measuring instrument is a
standard, set of measurements shall be performed.

Note: If the standard measurement instrument is manually controlledalfa of
measurements written down in the ANO. of SU re
measurement number is odd, a half of measurements rounded up shall be performed.

If the standard measurement instrument is controlled another as manually way, one
extra measurement shall be performed before the measurement set itself. This first
measurement shall not be cont towards other evaluations.

i) Counting of a tested instrument value: If a source is instrument under test, one
measurement shall be performed @ue set on the source shall be counted). If a
measuring instrument is a standard, set of measurements shall be performed.

Note: If the instrument under test is manually controlled, number of measurements written
down in the ANO. o f | bdJpgrformede lathei instgumant isicontatted s h a |
another as manually way, one extra measurement shall be performed. This first measurement
shall not be cont towards other evaluations.

J) If a meter is a standard, set of measurements by this standard instshmaénbe
performed. Mean of both measurement sets (h,j points) shall be set as the standard value.

Note: By means of a standard measuring instrument a half of measurements written

down in the fANo. of Standard resueéemergso item s
number is odd, a half of measurements rounded down shall be performed. Measurement

number doesn’t depend on instrument’s way of control.

k) Calculations and measurement checks in terms of value scatter shall be performed (see
below). If discrepacy is found, the process shall be repeated from h point.

[)  Switch off output terminals of sources (if a source is equipped with this option).
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Note: If a user interrupts the program in middle of described process run (by
pressing the ESC key during calibat), the output source terminals shall
go always off.

If a gross error occurs at evaluation (5 times larger deviation than the allowed error),
the program stops (implicit “Gl obal procedu
repeated. If the prodeire is set that even in case of gross error it is continuing, the program is
continuing to the next calibration point.

A user can change a measuring procedure f
procedure status window. A measuring procedure carhéeged for one calibration point,
range, function or the whole procedure.
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2.7.Measurement Error and Uncertainty Calculation

2.6.1. Used Abbreviations

L1
Relative accuracy from value stated in the instrument card [%] (e.g. 0.1%).

L2
Relative accuracy from range &d in the instrument card [%] (e.g. 0.05%).

L3
Absolute error in units of measured quantity stated in the instrument card (e.g. 5mV).

L4
Absolute error in digit number stated in the instrument card (e.g. 2 digits).

Rng_u
An end range value of the instnent under test in units of measured quantity stated in the
instrument card (e.g. 20V).

Dig u

Resolution of one digit of the instrument under test in units of measured quantity. It can be
stated direct in the instrument card or it can be calculated figimdmber and range (range

/ digit number), (e.g. 100mV/digit).

Dig_s

Resolution of one digit of the standard instrument in units of measured quantity (if a
converter is used, then after recalculation by this converter). It can be stated direct in the
instrument card or it can be calculated from digit number and range (range / digit number),
(e.g. 10mV/digit).

Dig_sa

Resolution of one digit of the auxiliary standard instrument in units of measured quantity (if a
converter is used, then after recalcwatiby this converter). It can be stated direct in the
instrument card or it can be calculated from digit number and range (range / digit number),
(e.g. 10mV/digit).

Dmax_u

Accuracy of the instrument under test in units of measured quantity. It shall dogated
according to data stated in the instrument card (see the 2.6.2 Measurement Error Calculation
section), (e.g. 100mV).

Dmax_s

Accuracy of the standard instrument in units of measured quantity (if a converter is used, then
after recalculation by thisonverter). It shall be calculated according to data stated in the
instrument card (see the 2.6.2 Measurement Error Calculation section), (e.g. 10mV).

Dmax_sa
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Accuracy of the auxiliary standard instrument in units of measured quantity (if a converter is
used, then after recalculation by this converter). It shall be calculated according to data stated
in the instrument card (see the 2.6.2 Measurement Error Calculation section), (e.g. 10mV).

Dmax_c

Accuracy of the real converter in units of measured quattishall be calculated according

to data stated in the instrument card converted to measured quantity by the converting
function itself (see the 2.6.2 Measurement Error Calculation section). This error equals zero if
the converter is under test or a vatwconverter (it makes an arithmetic operation only and
doesn’t affect the measured quantity).

Xu
Value measured (adjusted) by the instrument under test. The value (Xu) equals the adjusted
value at the source under test. At the measuring instrument wsleit is calculated as

measurement medium without gross errors.
Xu = Saj /]
Xs
Value measured (adjusted) by the standard (if a converter is used, then after recalculation by

this converter). The value (Xs) equals the adjusted value at the stamdacdss At the

standard measuring instruments it is calculated as measurement medium without gross errors.
Xs = Saj /]

Xsa

Value measured (adjusted) by the auxiliary standard (if a converter is used, then after
recalculation by this converter). The wal (Xsa) equals the adjusted value at the standard
sources. At the standard measuring instruments it is calculated as measurement medium

without gross errors.
Xsa =Saj /]

Note: An auxiliary standard is mostly used for measurement of an output ofertesrunder
test.

Gross error identification is made in terms of comparison of measured values:
|aj -X| > 2.5%zy;
where the z is the meaguare deviation
Zgj = O( S(aj—X)Z/j )

and X are the Xu, Xs or Xsa values.

If the above mentioned conditios fulfilled for any measurement etc., the whole measuring
procedure shall be repeated at the given check point. If the measurement set fails even after
the third repetiti on runsialile netehappebrs d the emds &f the a n d
particular ine.
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2.6.2. Calculation of UUT deviations

The way of deviation calculation is fixed determined by the program. Internally the
program performs every calculation in units of a measured quantity. If a relative expression is
required, a recalculation shall be madccording to rules stated in 2.6.4 Relative Value
Representation section.

Allowed deviation is determined by the following formula:

Dmax_u = |[Xu| * L1/ 100% + Rng_u * L2 / 100%t L3 + Dig_u * L4

Note: In similar way limit deviations of all otherstruments shall be calculated
(Dmax_s, Dmax_sa, Dmax_c). If a converter is being used, the result shall be converted to
units of the measured quantity.

Deviation of an instrument under testshall be calculated according to the following
relation:

d=Xui Xs if a source of a meter are being tested
or
d = Xsai Xs if a converter is being tested

2.6.3.  Calculation of Measurement Uncertainty

The way of measurement uncertainty calculation is fixed determined by the program
according to EA4/02. Internallythe program performs every calculation in units of a
measured quantity. If a relative expression is required, a recalculation shall be made
according to rules stated in 2.6.4 Relative Value Representation section. If the calculated

measurement errorisinhe ‘| i mi t -alnlcewadiantwyor i At er val , t he
shall be marked by the ,?° symbol. In terms of *
. 2% symbol can be replaced by another symbol (ad
band” field). I n the same way a uncertainty can
selecting the “None” parameter.

For each of the points tlstandard extended measurement uncertaintihas been
calculated.

U=Kky*uc
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where is

ky -extensim coefficient set by the control file (implicitly k2)

Uc -combined standard uncertainty according to the formula:

Ug =~[ug’ + Up”+ Uyg’ + Uya’ + Usd’ + Usg + Us’ + Utd” + Uta” + Uth” + Uch’

Uz -general uncertainty of A type. It shakk used only if any of the uncertainty sources of

A type is not used in calculations by the program. It can be adjusted separately for every

function, range or point under test. In very most of cases, the implicit 0.0 value shall be

proper. Auserwillset hi s uncertainty in the “Additional
guantities, the uncertainty equals to the by user given value. For relative quantities the

following formula is valid:

ug = by user given value [Xs| / 100
Up - general uncertaigtof B type. It shall be used only if any of the uncertainty sources of

B type is not used in calculations by the program. It can be adjusted separately for every
function, range or point under test. If this uncertainty is not defined by a user and an
instrument under test is an analog measuring instrument, the program shall automatically set a
uncertainty according to a allowed error of the measuring instrument according to the
following formula:

Up = Dmax_u/ (\/§ *10)

fausersetauncerai nty in the “Additional uncertaint
the uncertainty shall equal to the by user given value. For relative quantities the following
formula is valid:

Up = by user given value [Xs| / 100
Uyd -uncertainty causebly final resolution of the measuring instrument under test
(if a source is the measuring instrument under test, the value equals zero)
uyd =0.29 * Dig_u
Uya - uncertainty A type determined from j measuremepbsf the measuring instrument

under test

Uya=~[(S@E-Xu)?) / (j* (j-1))
Ugg - uncertainty caused by final resolution of the standard measuring instrument
(if a source is the standard, the value equals zero)
Ugg= 0.29 * Dig_s
Ugg - uncertainty A type determined frorjrmeasurementq af the standard measuring

instrument (if a source is the standard, the value equals zero)

Usa=~[(S(&-Xs)2) / (j* (j-1))
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Ugp -uncertainty caused by the limit standard error
Ugph= Dmax_s INE
utd - uncertainty caused by final resolution of the auxiliary standard measuring instrument
(if a source is the standard, the value equals zero)
Utg = 0.29 * Dig_sa
Utg - uncertainty A type determined from j measuremeptxf the auxiliary standard

measumg instrument (if a source is the standard, the value equals zero)

Uta =~/ (S(aj-Xsa)?) / (j* (j-1))

Utp - uncertainty caused by the limit auxiliary standard error

Utp = Dmax_sa A3
Ucp - uncertainty caused by the lingrror of the converter connected with the standard

Ucp = Dmax_c I3

2.6.4. Relative Value Representation

Internally the program performs every calculation in units of a measured quantity. If a relative
expression is required, a recalculatidnabsolute values to relative ones in reference to the
standard value (Xs). Conversion is made according to the following formula:

Relative = Absolute * 100% / | Xs|

If Xs is lower than one hundredth of measuring range, the program shall express tha value i
reference to the range of the instrument under test (Rng_u) during relative estimations. This
fact shall be then marked by the , R" |l etter at

Relative (range) = Absolute * 100% / Rng_u
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2.8.Test Report Format

The appearance of tHEest reportis preset in the program and can be individually
changed in the Configuration panel on the Test report tab. Some settings can also be changed
in the Procedure module

For every line a measurement uncertainty is stipdl@nd it is given if the particular
measurement fulfills the measuring instrument specification. Accuracy of a standard
represents an essential part of the measurement uncertainty. For the accurate calculation see
the 2.5 and 2.6 sections. Followidgfaut symbols can appear at the end of every line:

* measured error is higher than the allowed one

~ measured error is unstable (see section No. 2.5)

R all errors and uncertainties are in reference to the range

? measured error is in the interval of limit@r +- measurement uncertainty

ok if a check point is ok

Test report sample:

Function| Range| Standard| UUT| Deviation|%spe| Allowed|Uncertainty|
VDG 2W| 200 mV| 20.0 mv| 20.0 mv| -0uv| 0] 200uVv| 62uV|ok
VDG 2W| 200 mV| 180.0 mvV| 180.6 mV| 620uV| 62| 1003 uV| 71uV|ok
VDG 2W| 200 mV| -180.0 mV| -180.7 mv| -690uVv| -69] 1003uVv| 69 uV|ok
VDG 2W| 2V| 0.200 V| 0.200 V| -0.00mv| 0] 2.00mV| 0.58 mV|ok
VDG 2wW| 2V| 1.800 V| 1.807 V| 7.00mV| 70| 10.04 mV| 0.58 mV| ok
VDG 2wW| 2V| -1.800 V| -1.807 V| -6.80mVv| -68| 10.03mV| 0.64 mV|ok
VDG 2W| 20V| 2.00 V| 200V| 0.0mv| 0 20.0mV| 5.8mV]|ok
VDG 2W| 20V| 10. 00 V| 10.04 V| 40.0mV| 66| 60.2mV| 5.8mV|ok
VDG 2W| 20V| 18.00 V| 18.07V| 70.0mV| 70| 100.4 mV| 5.8 mV|ok
VDG 2W| 20V| -2.00V| -2.00V| 0.0mv| 0 20.0mvV| 5.8 mV| ok
VDG 2W| 20V| -18.00 V| -18.07 V| -71.0mv| -71] 100.4mV| 6.1 mV|ok
VDG 2W| 200 V| 20.0V| 20.1V| 100 mV| 50| 201 mV| 58 mV|ok
VDG 2W| 200 V| 180.0 V| 180.8V| 830 mV| 83| 1004 mV| 65 mV|ok

Column meanings:
Function - function of the instrument under test (VE2®V, VAC-2W, IDC, .....).

Range - range of the instrument under test. The program shall automatically
generate a prefix of quéty value which can be changed in the procedure
status window by means of the " Quant

Standard - calibration point (its standard value) completed by a parameter. If there
are more parameters and their values cannot be written into Withe o
,» Standard®* field, the (%) reference
shall be written as a note in the next line of the test report. Units inclusive
prefixes are determined according to the range. Number of displayed
positions is being limitedyba measurement uncertainty (if the uncertainty
is displayed with resolution of 10 mV, the standard value shall also be
displayed with this resolution). For measuring instrument is their position
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number additionally limited by the display position numbdr te

measuring instrument under test. For resulting display there shall be used

such a rule which determines the lower resolution. Number of displayed
positions and value prefixes can be chang

uuT - value having ben measured by the instrument under test (an arithmetic
mean of more measurements). Units inclusive their prefixes are
determined according to their range. Number of displayed positions is
limited by a measurement uncertainty (if the uncertainty is disglavith
resolution of 10 mV, the standard value shall also be displayed with this
resolution). For measuring instrument is their position number additionally
limited by the display position humber of the measuring instrument under
test. For resulting disgy there shall be used such a rule which determines
the lower resolution. Number of displayed positions and value prefixes
can be changed in the *“Rounding” panel

Deviation - error of the instrument under test (see section No. 2.5). Number of
displayed diits is given by a measurement uncertainty. If absolute
evaluation is being used, the used units have their prefix with lower place
value than the range. Number of displayed positions and value prefixes

can be <c¢changed i n This eoluthnRsoampty if n g ” panel
specification of an UUT device is definec
% spe - specification utilization percent (= Deviation / Allowed * 100 %). The

value is displayed with percent units. If the specification utilization is
higher than 999 %, the value of 9998hall be given.This column is
empty i f specification of an UUT device i

Allowed - allowed error of an instrument under te¥here are two ways of
displaying value in this column. If allowed error of an UUT device is
speci fimd”as “Li
Shortesexpression of limit is appliedvaluation of all columns is forced

t o “ Ab Pfrefix and enit is determined according to UUT rarfemr
example expression can take form:

>100 MOhm- for low limit
<15 mOhm-for high limit
4 5 é 5 5-foHboth limits

If specification is not defined as limit:

Allowed error is calculated from four field84( of reading, % of range,

absolute error, digit error Number of displayed digits is given by a

measurement uncertainty. If absolute evaluation is besegl, the used

units have their prefix with lower place value than the range. Number of

di spl ayed positions and value prefixes ¢
panel.
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Uncertainty

User’s Guide

- extended measurement uncertainty for ku = xxx (see section No. 2.5).
Number of displayed digits is limited to two valid positions. If absolute
evaluation is being used, the used units have their prefix with lower place
value than the range. Number of displayed positions and value prefixes
can be changed in the “Rounding”
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2.9.Testing Procedure

The testing procedure called ,TEST” represent

This procedure allows check of every important

correctness of procedure interpretation, correctness of eatoulations, of measurement
uncertainties etc. The testing procedure doesn’t need any instruments.

At checking of program equipment operation we proceed as follows: Start the

calibration according to the , TESTWVfonnem,ocedur e.

it is suitable to create a separate identification sheet for testing purposes. Further we follow

t he program instructions. | f the “Write instrul

sequentially points from the following table:

Function, che point Entered value
V-DC, 10.0 V 10.01

A-AC, 1.0 A 0.98

0-2W, 100W 100.0

The testing procedure shall run quite automatically and their result shall be a
calibration sheet with the measured values as follows:

Function| Range| Stand ard| UUT| Deviation|%spe| Allowed|Uncertainty|
VDG 2W| 20V]| 10.000 V|  10.010 V| 10mv| 50| 20mv| 13 mv| ?
IAC|  2A| 1.0000 A; 60 Hz|  0.9800 A| -20.0mA| -999] 2.0mA| 1.3mA| *
RDG 2W| 200 Ohm| 100.00 Ohm| 100.00 Ohm| 0 mOhm| 0] 200 mOhm| 127 mOhm| ok
? ... measured value is within the allowed deviation + measurement uncertainty interval
* ... failed
ok ... ok

Let’s compare the measured report with the above shown sample. Ifiscrepahcies
occur, check i f some overwriting (failure) of

According to own consideration of yours, the test reports can be filed. If the test results
shall be stored regularly, you win option in terms of program ctoress backheck.

Note: The testing procedure is to be imported
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2.10. Program Registration

The computer, which Caliber is installed on, checks the Registration code after start
and if there is not any registrationde (Caliber is not registered) or it’s invalid, the program
is converted into a limited demo mode. Every registration code also contains its validity
period within which the program can be updated. If a newer version of the Caliber program
has been inatled as that one supported by the registration code, the program shall be
automatically converted into the demo mode, even if the foregoing registration code was valid
for the older program version.

Demo version

Having been installed, the Caliber pragr shall start automatically in the demo mode.
This mode doesn’t allow saving and printing of the calibration report. In addition to, there

cannot be used the , CamOCR" uni t for camer a
as “Demo mode”.
Light versian

This mode requires presence of the Meatest calibrator for procedure run and at the
same time the program registration with a valid registration code in reference to a particular
calibrator type. The light mode allows full utilization of all the prograatdires (except from
the CamOCR wuni-t i f it has not been bought) .
mode?” .

Full version

This mode requires only set the valid registration code without reference to a particular
calibrator type. It allows full utiiation of all the program features (the CamOCR unit only if
it has been bought). The program does not determine this mode.

Calibration mode

This mode is evoked, when Caliber is run from WinQbase environment and new
calibration is initiated. This mode reges the valid registration code. This mode is intended
only for calibration execution and it does not allow any procedure modification. Only
Procedure module is run in this mode and no other module can be run. The program
determines this mode as "Calibmatimode".

User’s Guide 107




Caliber 2.51 MEATEST

Program registration

The program can be registered during its run
“About Caliber” item actiwoasttpsson. The registratio

Step I Company identification

~& Licence

Askfor licence or send licence to validation using register@meatest.cz e-mail address

=8

Status IND licence found

Serial numhber |

Company name I

User name I

Send licence to validation | Activate licence | Close |

Set the Serial number, Companymaand User name who the license is to be registered to.

Seri al number you can get from “Licence agreem
package. Press the button “Send |icence to valid
save the file with thei nf or mat i on about t he user . Send t hi

( QUERY) . LCN* as atrregsteri@mearest.czct o t he emai |l

Step 2 Licence activation

I n response to t he emai | y ou WXXXKXX r ecei ve tr
(ACTI VE) . LCN*" . Use this file to complete the act
button.
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2.11. Special Calibration Types

2.10.1.Analog meters

Program Caliber up its version 1.15 allows perform check of analog instruments. For
this purpose an adjudti® signal source with sufficient resolution for continuous adjustment
of measuring instruments is required. E.g. check of resistance ranges cannot be done by
means of standard resistors, but by resistor decades.

Procedure “ciidata’ ¥fpprogs9h caliber,pu500.pro*™

Connection scheme fl
PUS00(1)
ghd, +~vAohm
Hi,La Readings
ISet‘ling source M140A..
Setvalue of analog meter
Jeolel-]-| Jefele]>]
Function Range Standard LuUT Ceviation %spec  Allowed Uncerainty Symhaol
WDC-2¥ 10V 1Y |a]
3
WOC- 2 10 -9
YDC-2W v 3V [
WDC-2¥W any 2Ty
WDC-2¥W any -2T Y
WDC-2¥W 100 10
WDC-2¥W 100 a0y
YDC- 2 100Y a0y =]

For analog measurement instrument checkpttogiram allows additional continuous
adjustment for every calibration point on a signal source that a measuring pointer is in
alignment with match mark of the calibration point. Additional adjustment of the source can
be carried out by mouse.Elevenkeg si tuated in the “User prol
for that purpose. The adjusted value can be reduced by means of five keys with the left arrow
and increased by the right five keys. The keys have different sensitivity. The outer keys have
the largest st (corresponding with the tested measuring instrument class). The adjoining
keys have 4 times lower sensitivity of the step. The analog instrument having set to the check
point, an operator press the “OK”" bywrightton an
value of measured quantity from a standard instrument. The deviation of the measuring
instrument shall be calculated as value difference. The additional adjustment can be also
performed by means @ keyboard The “UP” and “ DOWNrtendeeyboar
for adjustment step change, the “LEFT” and *
the calibrator output voltage. If the analog instrument check is performed by means of
manually adjustable source the above shown screen shall not epldiyed. The source is
being directly adjusted, not by the computer.

In uncertainty calculation, the A type uncertainty due to analog instrument reading
uncertainty shall be added to the calculated measurement uncertainty (see section No. 2.2).
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The programsets this uncertainty as 10% of allowed error of the measuring instrument. If a
laboratory has determined some other uncertainty of pointer reading, the adjustment of
uncertainties can be used direct in a calibration procedure (see section No. 2.1.1).

Check pointsfor analog measuring instruments are to be set according to instrument
types separately. The check should be done in principle in the signed scale points. It is strictly
recommended to modify the check points after automatic procedure genactording to
particular measuring instrument’s requirements.

The Caliber program considers a measuring instrument under test as analog one (it

allows continuous adjustment of the check point), if infihe u | | di thereisthe f i el d
A ANAL OGOoin thes patticular instrument card. An analog measuring instrument is so
identified in terms of the "l nstrument card”

Instrument card “c:'program files'meatest’caliberydata',pusS00.dey™

Calibration data I IRemote control j
Instrument Source Meter | Switch | Global
IS | EE— —
Wersion: 1.00 - Full digits
Author: MEATEST B Lz [anaLo || Remotecontro
E-mail: meatest@meatest cz % of reading One digit ~Multiplier
I Innt used j
% of range
2.5
Ahsalute htacra
Set
Digits errar Measure
—
;' Connection scherne
0 = = = |and, +-vaohm

110 User’s Guide




MEATEST Caliber 2.51

2.10.2.Calibration of Decades

The Caliber program has a special procedure for decade calibrations by means of
whi ch so cal | e(@eroraRistdr ef dexadeRO) can de sobtracted from each
of the check points.

The instrument card of a classic resistance decade must has a separate range for every
decade place value (rotary switch) plus one range for zero point check.

E.g. for the RBirster decade of 1406 type withRO < 18Vrand ranges from 10 Wito

100 KW, the following ranges can be selected:
Range RDC-441 0===100 kOhm |

f===0 Ohrn =
f===100 mohm

f===1 Ohm

0===10 Ohm

0=<=100 Ohrn

0===1 kOhm

f===101 kOhm

Procedure "c:data'\wfpprogs9hcaliber\bul406.pro™

Procedure HE; (] |

version: 1.00

Author: Meatest

E-mail: meatest@meatest.cz

Readings

Dls(dla]®(w | o

Function Range Standard uuT Deviation %spec  Allowed Uncerainty Symhbal
4p <RDC-4vy 0 mohm B.000 mOhm -6000 uChm |- 8000 uChm |35 uOhm |ok ]

=RDC-4w 100 mOhm (16100 mOhm -100 uChm 35 uChm |ok
=RDC-4w 100 mOhm (26110 mOhm -110 uChm 36 uOhm ok ||
=RDC-4w 100 mOhm  [36.180 mOhm -180 uChm 36 uChm |ok
=RDC-4w 100 mOhm  [46.220 mOhm -220 uChm 36 uChm |ok
=RDC-4w 100 mOhm  [56.280 mOhm -280 uChm 36 uChm |ok

=ROC-4W 100 mOhm  [B6.170 mOhm -170 uChm 1200u0hm |36 uOhm

The first procedure |lined4)s Mmaekgd as” tha
from the first line shall be automatically distracted from the deviations measured on the next
l ines. The ®“Reference zero” marking can be ¢

the right mouse buttoo”ahdomet het méehe. Ref er

Note: A calibration procedure for a resistance decade can be developed by means of
ifiProcedure Wizardo, but the particul ar C ¢
procedure. The wizard namely selects only a few points for each @irhes:

Note: A converter labeled as CONVRTRUE is a part of above shown calibration procedure.
There is a virtual instrument only converting a function of-teroninal resistor
measurement (R2W) to feterminal measurement of the TRUE OHM type
(DATRON128%unction). The converter allows measurement oftevminal decades
as the fouterminal ones.
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3. Terminology

This section explains meanings of some less common terms used in this User’s Guide.

Caliber — comprehensive calibration system intended for calibns of measuring

instruments. It consists of several program modules. A program output is represented by the

“Test report” with calculated errors and wuncerta
controlled by a computer (automatically) or mahuéy hand).

Standard — (SU — Standard Unit) standard instrument by means of it a conventionally right
value can be established during calibration (the instrument under test is connected with it).
The standard instrument can be both a source and a linggsstrument.

Auxiliary standard — another standard instrument. The caliber program offers another
(auxiliary) standard for check of converters by which a response of the converter under test
can be measured. In this case the auxiliary standard ig @mlved in calculations of
measurement deviations and uncertainties. If the auxiliary standard is not connected behind
the converter in a UUT position, its influence shall not be involved into the resulting
uncertainty.

Function — by the Caliber systemshecked function. A function is mostly defined by a
physical guantity (voltage, current, resistance
connections (VD& W ... d i rteznunial vdltage) or way of measurement{RR U E

resistors being measured for bgiositive and negative signal polarity). Utilizing of existing
functions represents a standard procedure. A user shall complete a new function if he is
creating an instrument card for adjustment of a new still not defined function.

Absolute and relativeuhctions are differed by the program. The absolute functions have set
resolution of one bit and BMC in absolute value. The relative functions have set digit number
on the range and BMC in percents. Regardless of tifiegreintiation, absolute or relative
measured values expression can be set (it determines way of error and uncertainty evaluation
in the test report).

GPIB - (GeneralPurpose Interface Bus) is a parallel bus for remote control of measuring
instruments. It allows parallel connection of moretrmsients which have different
addresses. A card for the GPIB bus control must be installed in the computer to use this bus
in the Caliber program.

Master bus-cal | ed al so , Master signal bus is a virt|
under test and othénstruments. At every calibration point are function, range and value set

on this bus the main checked parameters being set in a UUT and they are also written down in

the output record (a table of both measured and calculated values).

Hierarchy —the Cdiber system defines a fixed hierarchy in terms of which a user is moving
by the work with calibration procedures and instrument cards. The highest level of this

hi erarchy is the *“Calibration procedure”™ (at wor
“I'nstrument card” (at work in the “lnstrument <ca
through their names. The | ower | evel consists of
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functions” modul e. Bel ow t he f unwestdenes t her
there are checked *“Points” in case of a ¢cé
“Il'nstrument card” consists of the “Ranges” .
the | owest | evel i s represented by the “Para

Value —variable used by the program which represents a value of the measured quantity. It is
being used in macros as the variable.

Calibration procedure — set describing the methodology of calibrations. It defines
instruments used in a calibration and points hictv a calibration is being performed. The
“Procedures’” program module is intended for
procedures.

Instrument card — set describing instrument’s features. Metrologic features of an instrument
are defined here (hctions, ranges, specification etc.) and way of instrument control
(commands of GPIB, RS232, VISA). Existing of an instrument card is a necessary condition
of its using in a calibration procedure.

Macro — sequence of commands defining instrument contratalled description of
commands, which a macro can be composed of,
section. Opening instrument, setting instrument, reading instrument eventually switching
output terminal on/off are defined in the instrumemtlday means of the macros.

Al nstrument € pragim uninof dha Cadiber system intended for work with
instrument cards (development and modification).

AWi zar d r ul emoyrammumit af thes Caliber system intended for work with the
“Gernaet i ng” rules files (devel opment and modi

APr o c e dnodule-spfdbgram unit of the Caliber system intended for work with the
calibration procedures (development and modification) and for calibration performances.

AUser f unct i progmni unimad ithesCakber system intended for work with the
function definitions (development and modification).

Parameter — describes an additional quantity of a checked function. E.g. for alternating
voltage, its frequency is the parameter, or for a theomple, a temperature of its remote
junction is the parameter. Parameters are never checked quantities, however they can affect
accuracy of instruments (the accuracy is defined for different parameter values) and
calibration procedure generating (accordiaoghe range of allowed parameter values for tan
instrument under test).

Wizard rules — (generating rules) set describing a way of check point development by the
Caliber system for new created calibration procedures. There can be possible to create a few
sets containing different generating rules and at creation of a new calibration procedure it can
be only selected such rules according that the procedure can be created. There can be created
other rules for calibration procedures for measuring instrumentsther ones for calibrators

or decades.
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Converter — converts measured signals. It allows conversation of quantities (current shunt,

voltage / frequency converter), eventually value conversation (transformer, current inductor

with 50 coils). The programagsn’t allow connect a converter to a UUT. Converters can be

divided to real ones, which convert a measured signal, or virtual ones, which performs a

mathematic operation (e.g. recalculation of a voltage to a temperature of a-tiemnemnt)

and they doesh affect the measurement accuracy. A special category is represented by a

converter in position of an instrument under test. Such a converter must fulfill certain
conditions secured in the instrument <card by th
“Coerter conditions?”. The converter used as a UL
function. Also the converter value cannot be involved in a formula. It can be used a simple

formula only.

Reference zerd denomination of a calibration poititat chages way of evaluation off all

the other points belonging to the same function. At check of such denominated point, the
found deviation of an instrument under test shall be saved in a memory and it shall be
subtracted automatically from this instrument a&xtcalibration points. This deviation
doesn’t affect either a standard value or checked instrument value in the test report, but it
shall affect a deviation and following calculations. It is intended for e.g. check of resistance
decades when the zero tance value is to be subtracted.

RS232- serial bus. It allows remote control of measuring instruments by the computer. Its
disadvantage is that only one instrument can be connected to the bus. A big advantage is that
practically every computer is bgjrequipped with this bus.

Buffer — variable used for temporary data saving by the program. A typical usage example is
counting of response of an instrument controlled by the computer and its following
processing.

SU-(Standard Unit) see the STANDARD.

UUT (Unit Under Test)}-instrument under calibration. A source a measuring instrument or a
converter can be the instrument under calibration.

VISA — (Virtual Instrument Software Architecture) is a standard for instrument control
through differen t bus types (GPI B, RS232, Et hernet, USB,

WinQbase — the MEATEST program equipment for identification and calibration of
measuring instruments. It can be used as a program superstructure of the Caliber system. It
provides identification of measuring sinuments, of calibration sheets, record print,
measuring instrument selection according to diverse criteria etc.

Connection scheme- (terminal connection) an item (text) in an instrument card, which

describes instrument terminals being utilized. The teaintonnection mostly shall change if

an instrument function changes. The text describing terminal connections shall be as short as

possible. Abbreviations nhamed on an instrument are recommended. During calibration an

operator shall be prompted to conneci c hange every time when a cha
connection” happens for some of wused instruments
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