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Our present recognition for high resistance calibration

After executing tasks with paying attentions,

it is not difficult to calibrate resistor 100 MQ with high
repeatability.

Although executing tasks with paying any attentions,

it is difficult to calibrate high resistor, more than 16Q ,
with 10 ppm uncertainty.

After executing tasks with paying attentions and arranging
conditions, it is possible to calibrate resistor 1 GQ with
5 to 10 ppm repeatability.

After reviewing instrument specification and management,it
might be possible to calibrate resistor 1 GQ with 10 to 20
ppm uncertainty.

On the condition that calibrating resistor is more than 10
GQ ,the task needs many attentions and it is not easy to
judge the resistance value adequate one. The information
for standard resistor is poor.
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Typical DMM possible to measure resistance -
of 100M Q (108) azbil

100 1 10 107 10° P10° 100 1ou
10kQ 100kQ IMQ 10MQ:100MQ:1GQ 10GQ 100GQ

o & o Lee

Well-known for method is
using sealed cable for wiring.

Well-known for method is
using sealed box
for covering resistor:
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On the condition of calibration resistor more than 1G(109),
it needs another idea.

azbil

100 105 106 107 P 108 ¥ 10° ¥ 1010 P 10
10kQ 100kQ IMQ 10MQ H00MQ#1GQ £10GQ: 100GQ

sescscscetoccccsd
Typical insulation resistance for an insulator is
about 10 Q.
As aexample, Teflpr\hes\véry good insulation
resistance of 108Q \ i
Itis easy to make ectricity, and
collect somedust. As
Teflon surface s easy
So it isnecessary to appl
insulator purpose.

K resistor
Insulation material 104 = 10-60(%0%000000

s
s

.o
PR
ceee

Fand case

100M Q =108 = 100,000,000 = 1 ppm
1GQ =10° = 1,000,000,000 = 10 ppm
10GQ =10 = 10,000,000,000 = 100 ppm

<]

©2012 Azl Corporation Al fights reserved. 5

On the condition of calibration resistor 1G (109, it is
possible to use a commercial instrument.

azbil

Binary Voltage Divider Half Bridge

L CCS Vs CCS Vx

Tf DMM Vs DMM Vx

BINARY
JouaRD) VOLTAGE
T e DETECTOR|

DETECTOR
oM

By the above instruments, it would be possible to calibrate them
with about 5 ppm and short-time range repeatability.
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Example MI 6000B with 1 GQ

It would be possible to calibrate resistors
with better than 5 ppm and short-time repeatability!

3 Longrtime measurement stability 1% Short-time repestability
e .
T - - it L

<4—  About
1Hour 15minutes
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Uncertainty budget sample table

on high resistance measurement azbil

o 1G 160 1060 | 1068
FHNEOER frrd 1101052 | 1201371 | 1102185 | 1102186
® MO TS Yl ")
WEHHETDE .
[BLERBORE DTS H or R¥/H/RIC 00065| 00065 orso[ 07150
SSLILMEEOREEREHNOREDTHNE -RX/RNT -08500)  -0.8500}
PREEZILI L BIERWBOLIL H or R¥/H/RIC 00028 0.0029) 03175| 03175
5L 1t -RX/RNT -01786]  -01785|
BERSOREL L H or R¥/H/RIC 00012| 00012 01270 01270)
SSLILHEE OREERBHNOBEL (L -RX/RNT -02887]  -02887]
[REERBOBERSYE H or R¥/H/RIC 00000( 00000 00000 0,000
SSLILHEE OREERBHNORERHIE -RX/RNT 00000 0,000
PridgeDIEFLMEDTHME Rref or RX/H/RIo 00014 00014 os3s1| 06351
[Bridge DI it DR ANE Rref or RA/H/RIo 00000 0.0000) 00003 0.0003
RERITBLTEELEThIEEENEOROEE 00000 0.0000)
FLEMERNORE Rref or R{/H/RIo 00000( 00000 00000 0,000
JAXLRLOEE 1 00003| 00003 01328] 00361
CRLNTE L L B
WREM-ONSTROE

[ERBOBERREON 77+ 1 00030| 00028 01834] 00525
B ERA TR ER R AR HBEDEE Rx 00042| 00036 o0z664] 02323
o T 48 RN T 2 I LA 00000l 00000)

ERBEFHHE (MQ) 00090  0.0086] 14112f 1.3883]
HHE 496| 530| 2455:
SaEY 196 196 195} 196
Dmaemans wor [ ooizel ooizol [ 27asol 27200]
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Need to compare
results with

Need to compare
results with

another laborat =0
Uncertai nty | —
<& > <& >
- g ide this range, 4
£ Inside ) »
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————_,
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R/ Q

2. Back-ground of Round-Robin

calibration test uting azbil

2<MI:Measurements International
Electrical instrument maker

1 About 1 year ago, some engineers familiar with resistance measurements
hold a meeting with MI. Main engineers were M| instrument users.

I At the meeting, some engineers showed their experience to feel anxious

on calibrating high resistance, asked for M| cooperation.

MI proposal was,executing Round-Robin calibration test with their

standard high resistor, which was calibrated by M1.

Yamari of MI agent was working as an organizer for gathering members

who were interested in high resistance calibration.

3.Purpose of Round-Robin calibration -
: azbil
test executing
I To confirm the calibration data of high resistance
by participants and the consistency to companies.

I To realize the technical meeting place exchanging
for companies.

I Want to share the useful instrument information
of many suppliers and types.

I Want to share the calibration method and
conditions for getting expected value

I To prepare,(or exercise) the skill test, for future
JCSS skill test.

I To make a presentation of our Round-Robin calibration
test results, after participants agreement.
Our activity purpose is as same as the staring point
of our Japan NCSLI.(Please refer to HomePage)
http.//www.nesli-j.org/j/welcome.htm|

4. Method of Round-Robin calibration
test executing

I The project purpose is realizing the meeting place of technical
exchange for many company engineers.
Our project content is not executing test according to conventional
way, similar to JCSS skill test.
3 After dividing participants to 2 groups, and executing Round-Robin test.
Group-a :agree their calibration Data dissemination.
(executing till Jun 2012)
Group- b :not agree their calibration Data dissemination.
(executing till Jun 2012)
3 Round-Robin test sequence
Group-a starts the Round-Robin calibration test.
After competing Group-a,
Group-b executes the Round-Robin test.
[Action assignment]
For the official skill test, it needs the good reference resistor, which has
very good stable specification for a few years.
For the official skill test, it needs the official calibration data.

azbil
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5.Round-Robin test detail contents

azbil

6. Requirement for Participant laboratory azb"t

agreement on calibration data disclosure

Requirement Requirement
Data Round-Robin . for for
Group dissemination method Period Fee Activity Meeting [A Laboratory MUST]
Pericipation | Pertcipaion 1 Open their calibration method.(doesn't need detail contents)
After setting M Need their instrument model number (instrument & resistor)
Growp-a cag;::m iy | Shiepingcost | 5o o ) Need their t_rac_eability docu_ment _
ADEE|  deme | am | TS i Oty | NN I Defray the shipping cost and insurance fee for the artifact
executi ng Round- (re5|st0r).
Robin test
[A Laboratory possible]
Not I To evaluate the uncertainty from their calibration data.
Group-b Ditto g‘;'c Ditto Nothing | Nothing I To evaluate the measurement system performance
agree from their instrument specification (accuracy)
= to evaluate what uncertainty they would be able to
measure the resistor by their instrument.
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- 9.Round-Robin calibration result -
7.Measurement method azbil (GO No azbil
Lab Measurement method :MID:reference value before Round-Robin test
- —— - ——  :MI®@:reference value after Round-Robin test
comparative calibration by a Bridge For confirming the afact ot
" 1GQ, Using Binary Voltage divider perbrmance, only company A has
10G Q (At First time) a commercial meter 1GQ  S/N 1101052 e g It pefore and ater
10G Q (At Second time) Binary Voltage divider 10005
comparative calibration by a Bridge oot
A Using Binary Voltage divider 10003 t 100_ppm
10002
o 1o
B Using a commercial meter o _
2 100 S = 0] L =
Using original Wheatstone bridge o 00
¢ made by themselves 09998 )
09997
N comparative calibration by a Bridge 0.99%
Using Binary Voltage divider 09985 L L - L
MO At@® Bi#t Cit Dt AH@ M@
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9.Round-Robin calibration result
(1GR No. 2)

:MID:reference value before Round-Robin test
:MI@): reference value after Round-Robin test

1GQ S/N1101371

belore and after Round -Robin test

azbil

$%For confirming the artifact good perormance,
only company A has executed to calibrate it

10005
10004
10008 ¢ 100 ppm
10002
10001

10000

R/GQ
|

09999
09998 0]
09997

0999

09995 L L L

MO A#@® Bit Cit Dt AH@ M@
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9.Round-Robin calibration resurt
(10GQ No.1)

:MID:reference value before Round-Robin test
:MI@): reference value after Round-Robin test

azbil

$%For confirming the artifact good perormance,
only company A has executed to calibrate it
belore and after Round -Robin test

10GQ S/N 1102185

9975

9970 —
0965 =
a — e—
O 9960 © 0] Incomplete
~ - Measurement
o -
9955 - I
a0 500 ppm
9945 L L L
MO A#@® B# C# D AH@ M@
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9.Round-Robin calibration result -
(10GQ No.2) azbil

:MID:reference value before Round-Robin test
:MI@): reference value after Round-Robin test

$%For confirming the artifact good perormance,
10GQ S/N 1102186 only company A has executed to calibrate it

belore and after Round -Robin test

R/GQ
1 Off
IO

9930 - I
soms 500 ppm
9920 L L

MD A@® Bt Cit Dt AH@ MO
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10.schedule azbil
1 2011/12 BREANDEM T, MICTH N 2EMH (RIE)
1 2012/04  HE—RELE KEHEOCHELIL—ILRE)
1 2012/04  a¥ L—T D&+, MERIE

1 2012/06  b¥ IL—T D &K1t MKERIE

1 2012/06 a¥ IL—TDT—4HLFVHERESE

1 2012/06  T—%4&:

1 2012/08  MICTHABOBRKIE

1 2012/09  T—%&E

1 2012/09 B ANCSLIF R E FMER (R B ICHERER)
1 2012/10 F_RBIR&EFE (FEHRIEHE )

1 2012/11 H ANCSLIFER

1 2012/12  fh# &R OERFEZLKET -0 DKE

1

2013/04 i EIRALA

. o
11.Conclusion azbil
I After confirming the calibration resistance data by participants and the

consistency to companies, we can recognize they are according to the
calibration uncertainty,and meet their calibration ability.
1 For managing the measurement standard,
Staff needs the valuable experience. Rely on limited engineers.
Related information is kept in a closed organization.
Each organization must experience them by themselves.
Need time, money and intelligent engineer.
= Average company supervisors might be hard to understand this idea.
I Technical exchange is very effective for many company engineers.
I When getting the adequate (,valid) information,
Each engineer’ s work might be down half.
I When talking with engineers,

an engineer might take an idea that his knowledge and experience is inferior
to another.

I Whether intelligent engineer is or not is the company staff, an engineer
might take a hint??
Every company might have good cost merit on this idea?
Economic effect?

2012 Az
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12.At the end azbil

We appreciate that we have worked valuable
jobs on a societal level that goes beyond
individual corporate frameworks

and made the interesting presentation as
NCSLI Japan staff.




