Computer - controlled calibration
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WinQBase and Caliber

WinQbase database software

_ —| Meter’s registration cards

Caliber computer controlled calibration

Standard unit \. | Calibration
/| certificate

Unit under test

Both programs can work independent or together.

Meatest




Caliber

Automatic calibration of instruments

C Procedure "chprogram files (x86)\meatest\caliber\data\m3800.pro™" |?”E| |_—|

Procedure "' _J

Camera
Yersion 1.00

o M3800

Camera 2

Readings

Function e Deviation %spec Allowed Uncertainty Symbol

e v 20.0 mv 100 uv 50 201 uv Bluv  |ok =
= 500 uv 50 1 69 uv ok =

= ] -100 1005 uv 69 UV

o 50

C- 0 1: 1249

> -119

= 50

= 116

C- 100.0 my 100

VD -10.0 mV -50
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Caliber — basic features
Supported types of calibration

* Fully automated

— all instruments (standard units SU and unit under test UUT)
are connected to PC

 Semi automated

— only some instruments are controlled via PC

e Manual

— all instruments are controlled manually
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Caliber — Modules

Procedure Window

— Creating calibration procedures, calibrating UUT

Instrument Card Window

— Adding new or modifying devices

User Functions Window

— Adding new functions for calibration

Wizard Rules Window

— Creating/Editing rules for automatic procedure generation
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Caliber - Procedure window

« Main part of Caliber software, designed for:
— Calibration of UUT

— Easy editing and testing calibration procedures

* Procedure contains description of:
 Functions
* Ranges
* Points (Values)

e Names of used instruments
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Caliber Procedure — Basic Description

Procedure "c:' data" ¥fpprogs9* caliber'm3800.pro"

Procedure

Instrument scheme

Author Meatest M140 W M3800 Camera

E-mail: meatest@meatest.cz COM1 2 Camera 1 g 21
{ Y
o

Readings

Status window

Information line

Readings

User prompt window

S ER R =]
Function Range Standard LT Creviation Y%spec  Allowed Lincertainty Syrmbol

WDC- 2 200 my 20 ey a
WDC-29 200 my 220 1y

WDC- 29 200 miy 180
WDC- 29 2 0.2V
WDC- 2 2y 18Y Test report
WDC-2% 2y 1BY
YDC- 29 20 2y
WDC- 29 20 10
YDC-29 20 18
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Caliber — Instrument scheme

. Source

. UUT (meter)

. Standard converter
. Standard (meter)

. Master signal bus

(o VTR O TN SO % SR 6 B

. Transformed bus

*Visible name of used instrument card

*Color identification of instrument position

Information about interface setting and unique number
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Caliber - Calibration scheme Example

M3800

Camera 1

Manual 2

|__10MOHM | DAT1281

Manual | GPIBZ23 3

Color scheme

— Standard unit

*Blue
— UUT (unit under test)

*Grey (devices without influence on uncertainty)

— Source, Convertor, Switch
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Calibration of meter

SU + source - UUT meter

M3800

1

2 Camera

|___M622 | M3800

GPIBZ 1 Camera 2

Meatest

10




Calibration of meter

- UUT meter

Source - SU meter

HP34401A
GPIB22 1

M142

GPIB2 2

Fluke 8508A Q

GPIB18 3
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Calibration of transducer

SU source -  UUT converter - SU meter

_IE_H BU124D 100MILIOHM_UUT FLUKE 85084

GPIB2 2 Ma 1 GPIB18
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Calibration of power source

UUT source - SU meter

AGILENT E3633 . 4 HP34401A

GPIBS 1" "GPIB22

20000v _0002A-

Meatest
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Calibration of power source

using additional convertor

UUT source - converter - SU meter

1 Manual 3 GPIB18
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Calibration of power source

under specific Load

AGILENT E3633 C_LOAD CHROMA 63106A HP34401A

GPIBS 1 Manual 2 COmM1 4 GPIB22

EDL‘E:’]# EDUEFI'-
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Caliber — Help File

Help file 1s opened on specific topic that depends on actual cursor
position after pressing F1 key.

L

{ T/ Caliwr

Meatest
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Caliber — Procedure Wizard

Generation of calibration procedure

Basic Steps:

1) Instruments selection, name, wizard rules

2) Functions selection

3) Ranges selection, type of ranges (density of cal. points)
4) Values selection, exact values of calibration points

5) Procedure checking, all values should be acceptable for all
instruments

6) Procedure saving
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Caliber — Procedure Wizard

Step 1 - Instruments

Procedure Wizard (M3850D) [ x|

) ) Selected instruments
Procedure name

Source & Standa
M28500 M142 Source & Standard

M3Bs00 LT

Wizard rules

default

Femove

Cancel

— Write Procedure Name

— Choose Wizard Rules (Impact on number of calibration points)
— Add Instruments (UUT and SU)
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Caliber — Procedure Wizard

Step 2 - Functions

Procedure Wizard (M3850D) x|

Instruments 2

Cancel

— Calibrated function (Default setting 1s select all supported function)

— Numbers after tabulator name gives actual information
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Caliber — Procedure Wizard
Step 3 - Ranges

Procedure Wizard (M3850D) x|

Instruments 2 Functions 8

Function Available ranges Selected ranges
0 0==400 mV B
@ Jd==4V
- 4==40 Y
® 40==400V
® 0 4===1kV

Cancel

— Selection of ranges used during calibration

Meatest
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Caliber — Procedure Wizard
Step 4 - Values

Procedure Wizard (M3850D)

Instruments 2 Functions 8 ‘ Ranges 41

Values 61 | Inapplicable Values 2

Function Fange Selected values
0==400 mv

0.4==4V

40==400V
0.4===1KV

Muodify

Remove

Cancel

— Adding, modifying or removing points
— Changing points position
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Caliber — Procedure Wizard
Step S — Checking / Confirmation

Procedure Wizard (M3850D)

Instruments 2 ‘ Functions 8 ‘ Ranges 41 | Values 61

Function Fange YWalue Inapplicable far
0 nF Source
360 uF Source

Cancel

e Note
— Multifunction calibrator M-142

* capacitance range: 0,7 nF to 100 uF

Meatest
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Caliber — Procedure Wizard

Step 6 - Saving new calibration procedure

Procedure "c\program files (x86)\meatest\calibercz\data\m3850d.pro*"

Procedure
M3a50D
Yersion: 1.00
Author:
E-mail:

400 mv
400 mv

BTN, T

GPIB2 1 Manual 2

Feadings

Deviation %spec Allowed Uncertainty Symbol

Meatest

23




Practical Example

Creating new calibration procedure with
PROCEDURE WIZARD

Meatest
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Caliber - Instrument Card Window

Tool for adding new 1nstruments into the Caliber software.

« Contains separate definition for: Source, Meter, Switch

e Card contains description of the instrument:
— Functions
— Ranges
— Accuracy, limits
— Description of output terminals
— Remote control commands

— User Notes
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Caliber - Instrument Card - Description

Instrument card "chdata' ¥fpprogsah caliber’, ml40.dey™

Remaote control Communication t‘fDE
Instrument | Source Meter | | Glohal |

Specification

Wersion 1.08 Full digits

Authar: MEATEST b ez 2l [ Remote control

Email: meatest@meatest.cz - i Multiplier
Cre digit

% of range I— not used

Absalute

I— Macro
Status window S Instrument data

| Measure

Connection scheme

| uL,COM
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Caliber - Instrument Card - Description

C Instrurnent card "c\program files (x86)\meatest\caliber\data\m140.dev"

Remaote contral IEI

Function VAC-2\W Source Meter Switch Global
VDC-2Wv m Specification
. Remote control
e Limits
IAC r % of reading Multiplier
F"E”"' I|||| FII:It U..':'lj E

% of range -
|-"_ _,.l ! || i r'.'1 dCro

FRECQ
FREL:Z Absolute

| Set
P100 D390 |

|

|

Measure

P100 U90 Output on

F100 D&a ————————
P100 LGS
P200 D90

e TVl N alal

Connection scheme
Hl |'_|"
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Caliber - Instrument Card - Specification

C Instrument card "c\program files (xB6)\meatest\caliber\data\m140.dev" | = | [=] |-z.-.:-|
Femaote control
Source Switch Global
Specification

Limits
% of reading Multiplier

0.2 not used E

%% of range
0.05

Remote control

Absolute I
0.00002 e

Quiput o |
|

Output off

Zonnection scheme

Hi Lo
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Practical Example

Creating/Changing instrument card with
INSTRUMENT CARDS

Meatest

29




Caliber - User Functions Window

Tool for adding new functions into the Caliber software.
For calibration should be used only functions defined in
this window.

ct\caliber\data\defaultfce” | = | = |—§.§—

— Name

— Unit

— Quantity (type of function)

— Evaluation style

— BMC (Best Measurement Capability)
or CMC (Calibration and Measurement Capability )

— Additional parameters (optional)
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Caliber - Evaluation

Calibration uncertainty
Method of calculation meets requirements of EA-4/02
Basic calculation formula:

U=k, Xu,

k, extension coefficient

u, [%] combined standard uncertainty

— 2 2 p) 2 p) 2 p) p p p 2
uc V(ua +ub +uud +uua +usd +usa +usb +utd +uta +utb +ucb)
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Caliber - evaluation

Calibration uncertainty

— 2 2 2 2 2 2 2 2 2 2 2
llc \/(ua +ub +uud +uua +usd +usa +usb +utd +uta +utb +ucb)

 u, general uncertainty of type A

 u, general uncertainty of type B
* u,, uncertainty due to the limited resolution of UUT
* u,, uncertainty type A - repeated measurements UUT

* uy uncertainty due to the limited resolution of SU

* ug, uncertainty type A - repeated readings SU

* uy uncertainty due to the uncertainty of SU

* uy, uncertainty due to the limited resolution of auxiliary SU (transmutter)
uncertainty type A - repeated readings auxiliary SU (transmitter)

* u, uncertainty due to the uncertainty of auxiliary SU (transmitter)

* u, uncertainty due to the accuracy of converter (if used)
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Caliber - Example 1

Multimeter M3800 calibration

Procedura “c:\program files'meatest' caliber’,data',xm3300.pro™

Meatest

Odrmery

Kamera

=1 k3
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Caliber - Example 1

Calibration uncertainty
— p) ) p) ) 2 2 ) ) ) ) p)
U, = \/ (ua + uy, T Uyq + Uy, T Ugq T U, + Uy, + U + Uy, T Uy, T Uy )

uc = V (uud2 + uua2 + usbz)

* u,4uncertainty due to the limited resolution of UUT
- calculated from parameters written in instrument card

* u,, uncertainty type A - repeated measurements UUT
- calculated from repeated measurements

* U, uncertainty due to the uncertainty of SU
- calculated from parameters written in instrument card
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Caliber — Example 1

U, 4 uncertainty due to the limited resolution of UUT
U,y [(mV] =0.29*Dig_u = 0.29%2000mV/2000dig = 0.29mV

U,y [%] =0.29mV*100%/200mV = 0.145%

C Instrument card "m3800.dev" I_En_'i = | |G|

Remote contral i':|

Source Meter Switch Global

Specification BT
Full digits Remote control
2000 —

0.5 Multiplier
One digit P
% of range not used

% of reading

Absolute "
Wacro

Set |

Digits errar |:
1 | Measure |

Connection scheme
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Caliber — Example 1

U,, repeated measurement of UUT
u,, [mV] =V (E(a-Xu)?)/(*(-1)) = 0mV
u,, [%] =0mV*100%/200mV = 0%

- M3B00
o[ 1 teadings

Setting outputs off Standard M140..
' Switch off outputs manually

Meatest
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Caliber — Example 1

U, uncertainty due to the uncertainty ot SU

u, [mV] =Dmax_s /3
= (200mV*0.01%/100%+0.015mV) / \3 = 0.02021 mV

C Instrument card "m140.deyv" ||| 0 )

Ramote control [ !

VDC-2W )\ 20==200 mV Source Meter Switch Global

ShEHCAR o Remote control
% of reading

0.01 Multiplier

notused
% of range

Macro
Absolute

0.000015

Connection scheme

BB ] ] P

Meatest
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Caliber — Example 1

u, =V (uy,2 +uy,2+uy2) =V (0.292 + 02 + 0.020212) = 0.2907 mV
U=k, *u,=2%0.2907 = 0.58 mV (rounded)

c Procedure "xm28007"

) 8 > &

uuT
|-0.00 mv
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CamOcr - Camera Module
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CamOcr - Camera Module

Purpose

Scanning of non-system multimeter's display. Recognizing of
displayed number.

Advantages

There is no need to enter values manually — less human work.

Simple repeated measuring with fixed sampling rate and
calculation of calibration uncertainties.

System requirements
OS Windows 2000 or higher, USB port

Meatest
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CamOcr - Camera Module - Example

142 ' A M3a00
Ohi11 4 jamera

Reading UUT M3800...

Waiting for instrument trigger...

Measuring of 20 mV on Multimeter M3800
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Thank you for your attention

Company web sites: www.meatest.com
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