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UNCERTAINTIES : Overview

= The uncertainties function takes information from several
sources to combine in a statistical calculation.

=>Each parameter, eg. DC Voltage Source, has a template set up
which contains all the information required to calculate the
uncertainty for a specific test.

Uncertainty Templates

= Imported Uncertainty
=>»Stability of Reference

Uncertainty Templates
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UNCERTAINTIES : Uncertainty Templates
‘> ProSet IHE

ProCa etyp
V310 11/09/2) ,:% ProSet [User Mame=A_B Smith : User Level-ADMINISTRATOR]

JEiIa Uszer Login - Help
El

Sustem Settings

Up to 15 user defined sources of
uncertainty can be added

e

Cirl+0
iz EI &g Emplate =
User Access Permissions Chrl+LJ
. - | Check Traceable Instruments  F1 Unzertain EI'I'||:||atES Prohahlllty
m Configure Label Printer 10 Rezistance = Source of Uncertalnty Limit Value Distribution Divisor Ci
Frint S etup Information 1a £o 20A DCI Measur *Calculated A Run %“ Mormal 20 1.0
Exit Al Power »Caloulated 4 Runflime<| Rectangular 13 1.0
= Power @ 10A -
CI Measure Fesalution »Caloulatad A Rf Time<| Rectangular 41 1.0
CI Source Moise { Flicker »Calculated A fun Time< Morrmal N

ACY Measure Connection / Lead Enrars Rectangular |43 1.0

el rey —T Lo |
available cAP Measure - ~

. CAF SDI.I.]_:'C!B / _\
u n Certal n ty Continuity Current / —

Continuity Resistance /
DCI Measure

templates —p | e souree - -
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Click here Luen current - —

to add a kg Sooree” S— _
n eW ﬁ Voltage

D oltage - 4/ -
te m p I ate _> Add Template | ‘Yiew Laboratory Procedure

Exit

=» Each parameter has its own template which includes the fo
main sources of uncertainty. Up to 15 user defined sources of
uncertainty can also be added.
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UNCERTAINTIES : Uncertainty Templates (Cont’d)

Source of Uncertainty Limit Value E::tl:ﬁ:::tl:g] Divisor | C;j
*Calculated £ Fun Time- Marmal 2.0 1
*Caloulated A Run Time<|  Rectangular 3 1
Fesalution *Caloulated A Fun Tme<|  Fectangular 13 1
Moise f Flicker *Calculated A Run Times Mormal 1.0 | 1
Connection / Lead Emors 050 Rectangular 41 vl 1.0
Each line of the uncertainty template is comprised of the following :
=» Source of Uncertainty : A description of the uncertainty
=» Limit value . The contribution of the uncertainty source

= Probability Distribution : A description of the distribution, as
determined by the divisor
S Divisor . Divisor term (1.0, 2.0, V2, \3)

=>Ci . Multiplier

used to scale different measurement
functions uncertainty eg.
measuring current using a shunt
with a reading returned in volts)




UNCERTAINTIES : Reference Instrument Data

] L. Probability L.
Source of Uncertainty Limit Value Distribution | Divisor | C;
Impaorted Uncertainty *Caleulated A Run Time Mormal 2.l
otability of Reference *Caleulated A Run Time<|  Rectangular 13

‘2> ProSet

ProCal Setun Utilitv

REAN = |nstrument Traceabi

Uncertainties For 20-)

ysion Multi-Product Calibrator
Multi §

Progrs 10
Proce: [
Certific F
Centific. 34584 Multimeter 12344l

todel Mumber & Description Serial Number GPIB/R5232 LECBUDH‘

COML i - |

Imported Uncertainty | Stability of Reference

s On'W o 20207 0. 00026 0. Sui 0.0003

angu. |5 2000 Dscilloscope Calibration Module L T L P v Y o i
4 2100 Electrical Test Calibrator (HI) 123441 coMz L gg: :Usz‘\; Eg :DUEZ
g :: ggﬁ :: i DCV : 2002V to 202V
o o DLV : 202V to 1020V
z Ve L ﬂ DCL @ Oud to 202ud
i~ Information For 20414 Precision M ulti-Product Calibrator [LOCAL] DCT : 20Zub to Z.0Zmh
| Instument Model Mumber & Description IEDMA Precision Multi-Product Calibrator j @® Local DCT : 2.0Zmhk to 20.Zmd
g 12345641 O Server DCI : 20.2ok to 202md
Seial Numer DCI : 20Zuh to 2.02h
Cerlificate Number vomzs DCI : 2.0Zh to Z0.24
ACVW : 20mV to 202mV (10HZ to 30H:
Calibration Date 0140172005 L A\ \
Calibration Interval |52 - | Weeks Currently Selected : DCV : ﬂm\fx \
COM Port [COM1 to COME] ar GPIB Address (0 to 30) ICUMT >
Measured Value [Including Units] [Optional]

Imported Uncertainty % of Reading h\\ % Zemn 05wV
rence % of Reat
I Currently cted : DCV : OmV to 202mV

Uncertainty Template [0 ptional] I
Instrumerts : [1] = Mutifunction Callbrator  [2] = Muimeter  [2] = Dscllosoepe Calbrator [7 to 10] = Reserved
[4] = Blectrical Test Calibrator [5] = Bridge ¢C /L3 [5] = Fressure Source [14] = User Imported Uncertainty % of Reading  0-00026 %  Zerg 0-5u¥

Stability of Reference % of Reading  0-0003 % Zero 3.6u¥

=>The reference uncertainty is calculated from the reference dat
(set using ProSet) - this data includes

= IMPORTED uncertainty (from the laboratory which calibrated to instrument)
=>STABILITY of reference (accuracy of instrument from manufacturer specific



UNCERTAINTIES : Resolution

] L. Probability L.
Source of Uncertainty Limit Value Distribution | Divisor | C;
Resolution *Caleulated A Run Time<|  Rectangular 13

’%)ProCal

....................... = |

st
\:3129 Multimeter Callhlallon Az Found - Procedure PROC2

AR Test7:50mV D.C. Range
Select D.C. mY Function TEST PAssED
Enter value dizplayed on meter [without units).

MHa | Test Title | Test Walue | Reading | % Spec |
o
s 1 General Operation Tests =
EEEEEEEEE 2 Continuity Bleeper
Repor 0 ~
Language 3 Diode Test
\ 5 e 433001
’ 5 Blank Line i | TH
[ DIC Voltage
7 50m¥ D.C. Range 49 900mY 49 . 900mY 0 "/

9 3000mY¥ D.C. Range
10 5Y D.C. Range

L9uY | 49)900mY; B, I
EEFEEE NN |;n N |
1 1 L} 1 1 1 1 1 \

| | LalHelp “ Uncerts I| Bestart Test | | Mext »»

| FEault

|Test Walue 49.900m |N0ise ! Flicker|1uV j |Unc:ertainty 4. Jui | 0% of Spec

= The resolution of the instrument is determined when the
testis run in ProCal.

=>This is based on the number of decimal places, and is
calculated as 1 count.




UNCERTAINTIES : Noise / Flicker

Probabili
Source of Uncertainty Limit Value Dzsﬂtri?n:tilg Divisor | C;
Moise f Flicker sCaloulated A Run Time- Mormal 1.0

% ProCal ﬁl

R = D N ISP WP

V3129 Mulllmelm Calibration - As Found - Pmcedule PROC2

RS Test7 : 50mV D.C. Range
Select D.C. mY Function TEST PAssED
Enter value dizplayed on meter [without units).

MHa | Test Title | Test Walue | Reading | % Spec |

mmmm

1 General Operation Tests -
; '''''''' 2 Continuity Bleeper
eports Fi 5 o
 Language 3 Diode Test Moze # Flicker
4 Bar Display
5 BElank Line

= i
7 50m¥ D.C. Range 49 900mY 49 . 900mY 0

8 500mY D.C. Range
9 3000mY¥ D.C. Range
10 5¥ D.C. Range =l

1
| FEault || LalHelp mertsttartTest
|TestVaIue 43,900\ Moize a’ilckerlm l = / 0% of Spec

GuV

=>The noise / flicker is any observed change in the reading
= This is selected from the drop down list provided on screen




UNCERTAINTIES : The complete calculation

‘2 ProCal

Instrument Calibration System |
Ve R PRy e S R P VP S
fl Multimeter Calibration - As Found - Procedure PROC2

Fully |
Test7 :50mV D.C. Range
Select D.C. m Function TEST PASSED
Enter value displayed on meter [without units]

Mo, | Test Title | Test Value | Reading | % Spec
General Operation Tests a
Comtinuity Bleeper
Diode Test
Bar Display

PPPPP
.......

Blank Line

IC Yoltage
50mY¥ B.C. Range 49 90 0mY 49 90 0m¥

500m¥ D.C. Range
3000m¥ D.C. Range
5¥ D.C. Range =l

Manual Input > |49.B < Manual Input

(Low) 69.9uV | I 499000 I | 69.9u¥ {HIGH)
FEE R
! i | | I i i i 1

] - B

Eault || LCalHelp || Uncerts I Hest »»
TestValus 49.900my oise ¢ Flicker 10— =] lUng 2% of Spec.

= The complete calculation
brings all these components
together and produces a
single uncertainty figure for
the test.

=By pressing the CALC button the spreadsheet style view of t

EﬂHSI]I]B Uncertainties Calculation Using ‘DCY Source” Uncertainty Template

Source of Uncertainty Limit Value E::tl:ﬁ]l::tl:gl Divisor +U;
Imported Uncertainty 2 S16.6nY Mormal 20 2558.3nY
Stability of Reference 2 3.7u Rectangular 13 220V
Resaolution 2 1.0uv Rectangular 13 0.6ut
Moize / Flicker Ty Marmal 1.0 1.0uy
Connection / Lead Errors 0.5uW Rectangular +3 2858.7nY

~
N

Combined Standard Uncertainty

Marmal

Expanded Uncertainty

Mormal (k=2)

20414 Precizion hulti- Product Calibrator

Line 1 [OCY: Om*'to 202mY] - Calibration = 0 00026 £ 0.50%": Stability = 00003 % £ 3 6o

uncertainty calculation can be displayed.




UNCERTAINTIES : The complete calculation (contd)

= IMPORTED UNCERTANY
= STABILITY OF REFERENCE

:? ProSet in  f o 5414 Procivion Ml Frochect Cabbnster

......

Instrument Calibration Syitem

A9 900mY:

1
IIII,]III

= NOISE / FLICKER

> ProCal . e =]

EﬂHSI]I]B Uncertainties Calculation Using ‘DCY Source” Uncertainty Template

Probabili
Source of Uncertainty Limit Value DE:tri?;u:tilgl Divisor

iUi

Imported Uncertainty 2 S16.6nY Mormal 20 2558.3nY
Stability of Reference 2 3.7u Rectangular 13 220V
Resaolution 2 1.0uv Rectangular 13 0.6ut
Moize / Flicker Ty Marmal 1.0 1.0uy
Connection / Lead Errors 0.5uW Rectangular +3 2858.7nY

. \ Tuy
- » )
- e 1
= = L = = T Tk L
i
/ ipe 1 [DCYW: Om'to 202m%] - Calibration = 0.00026% + 0.50% : Stability = 0.0003 % + 3 6o

Combined Standard Uncertainty Mormal

Expanded Uncedtainy Llormal (k=2)

0t & Precision hutti- Product Calibrator

= The uncertainty template screen displays the reference

Instrument description and uncertainty line used at the bottom

the screen.




UNCERTAINTIES : Reference Range Lookup

=>If the reference has multiple functions / ranges, ProCal is
required to determine which function / range to use.

= The complete range of

Uncertainties For 20414 Precision Multi-Product Calibrator

Imponed Uncertainty | Stablhty of Reference

Transmille calibrators has a built Ry AL TN 5 M
in lookup table which enables P i i SE:EV

e~ 020% 0.00033 0.0003 en¥

ProCal to automatically find the e Vi o hew e
correct line to use — for all other | ol ow o

Y f0w¥ to 202wV (10Hz to 30H=z) 0.025 20uV 0.2 150uv =

references the procedure will
require the exact uncertainty line
to be selected using ProEdit.

DCV : OmV to 202mV

Iy forted Uncerainty % of Reading  0-00026 % Zern 0-5u¥
ahility of Reference % of Reading 0-0003 % Zero 3.6u¥

Add Flange Edit Range |

j Test Function ID.E. Voltage

Test Tupe IHEl‘EI Z/
TestTile  [50m¥ D.C. R i ProCal can also look
TestValue  [49.900mV S_l,lmbnjlsl =" up the uncertainty

Inst. Flange |5um'u.r template required,

based on the test
type and function

=>ProCal looks up based on Test Type, Function & Test Value
determine the correct reference instrument line to select.




UNCERTAINTIES : Reference Range Lookup (contad)

= For other multi-range references, the specific reference line
needs to be selected in ProEdit

Frok il Cumreenily Edding ; Fhabe 107 Mullimeter [Procedure - 2]

Taat T Tiz Vikas - D Default [ = 7 =
Ref. = & Precision hotti-Praduct Calibrato Unicert gl | et
Inst (@ Custom Ternpl . Lire
Sam 1. Rangs ‘.00 =
- -
Pre-Tezst Comma : IB] /[R5
1} ? 34E8 A MUtimeter
@il B1/01000 71 : 2000 Oscillozcope Calibratior ‘I I hieasu
@i4 F20/R 4 : L:2100 Bectrical Test Calibrate
05 L:™ MOME™ Resistance
06 : L:™ HNOWE™
O7 . L:™ HOWE™
v ml y 08 :L:™ NOWE™
7 Dk i s bk cn g uen conreanah Hide Conmand Wedes |
« Pt . [ d e 2
Buck | o | i | Qo] ot G | oo | b Click here for help on entering instrument co
[TestMurber T | Eréer data for EEERS23D controled rsiruments 7|
] ent Traceab p— Uncertainties For 20414 Precig
sty Trrplaies Prababili
No. | Model Number & Description Serial Murnber GPIB/RS 4 [OUNE Heeistance =] | Seurce of Uncerainy LW Dremibtiey | Divisar | €
1A te 20A DCT Measure 1 I3 T 1
2 34584 Multimeter 1234A1 10 ac Bower - 24 5 Pom B [ = T e T
3 2000 Oscilloscope Calibration Module 1 A0 Fwwez & 108 Restht Cotnsa m om v [ | s o Don33 00003
4 2100 Electrical Test Calibrator (HI) 123481 oMz L iy e ' /N tiam T by ;2 v o Do BnOnEE Ay
g o ﬂgﬁ - i FET—— Formecion Tiead i, /' TR Rectangde |11 5] 10 DOV : 20V e Zozv 0.00033 0.0003  603uV
2 e NOHE 1 = ROV Dutput 7 / m—— DCV : 202V to 1020V 0. 00033 0.0005  6m¥
RCV Xouree -7 / - DCI @ Ouk to 202uh 0.0001&  10nk 0.0L 16wk
~ Information For 20414 Precision Multi Product Calibrator [LOCAL] AP Meazure DCI : 202uk to 2.0Zmd 000018  50mA 0.008 aana
Instiument Model Number & Description [20414 Precision Multi-Prodict Callbrator | @Local Continuity Current "/ — DCT @ 2.02mk to 20.2mk 0.00033 0.6k 0.005 an4nd
Serial o 12345641 O Server Contimuity Reststance e T DCI : 20.2wh to 20Zuk 0,011 luk 0.008 ua
el filimBer BCI Measure DCI : 202Zmd to Z.02A 0.011 160us 0.015 40ud
Certificate Mumber o023 BET Source N\ = DCI : 2.02h to 20.2A 0,011 180uk 0.04 400uk
1701 72005 DV Neasure — il ACY : 20m¥ to 202wV [10Hz to 30Hz) 0.025 20uv 0.2 180uv hd
Calbration Date T w
Earth flond Current
Caltrafion Interval 52 | waeks Earth Bond Resist - = Currently Selected : DCV: 0mV to 202mV
Flazh Curren 13 - =
COM Port (COM1 to COMS) or GPIB Address (0o 30) |COMT = Elash Valtage - Imported Uncertainty % of Reading 0-00026 % Zero 05wV
) FREY Measure -
Measured Value {ncluding Units) [ptional] P Somecs = ety a e % of Reading  0.0003 % Zero 36V
Uncertainty Template (0ptional) | =] _Edit ncertainties : ;; ;-;: age -
altage * B
Instruments : [1] = Mutifunction Calibrster  [2] = Mutimster  [] = Osciloscope Calibrater [7 to 10] = Reserved|
[4] = Becirical Test Caliorator [3] = Bridge (© / L) 5] = Pressure Source [114]= User | = Add Range ‘ Edit Range | Exit

=>Reference Instrument selection =>Uncertainty table selection =>Reference table line sele

= These selections tell ProCal which reference table, reference t
line and uncertainty template to use when calculating the
uncertainty for this test.





