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o EF/AX (In) = 0.05x 106AT / Is x Ns (slave turns)
« HAE Ix=1mA
EHR/4X In=0.05x106/103x 800 turns
=0.0625 ppm
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Slave current source

Figure 2

AccuBridge™ Block Diagram
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AccuBridge™ Tracking Current Sources which
addresses the uncertainty due to hysteresis
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As measured at the output of the current sources and after
the windings, again similar to the CCC

The ramping current sources both demagnetize the core
upon current reversal and removes the effect or changes in
the residual flux upon current reversals (soft switching)
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Figure 3
AccuBridge™ Block Diagram
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Figure 3
AccuBridge™ Block Diagram
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Table 1
Real Turns Comparison
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ADCC Partial Turn’s

FRARON—vLE—VEE TOvIRE

AIW%E

c = K
o= L
T Ry * Ror
Unloading circuit to unload the winding resistance from the
fractional turn resistor

Unload the contact resistance changes of the relays
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+ 1RTvs 1/128 PTs: -0.00134 +/- 0.00324 ppm

1: CalTum

1: -0.0004 * 0.0019 ppm
2: -0.0002 * 0.0013 ppm
4: 0.0001 = 0.0015 ppm
0.0001 =+ 0.0013 ppm
16: -0.0009 = 0.0019 ppm
32: 0.0005 % 0.0017 ppm
64: -0.0005 + 0.0015 ppm
128:-0.0003 £ 0.0015 ppm

=3

+  Where #8 puts a separate 128 weighted turn
against the full partial turns plus the Cal turn
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« #1: -0.0003 = 0.0019 ppm
« #2: -0.0004 = 0.0013 ppm
« #3: 0.0002 £ 0.0013 ppm
«  #4: 0.0003 % 0.0014 ppm

« COT. AL—TEHEFIR-BICHLTRELTVET,
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Figure 3
AccuBridge™ Block Diagram
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AD-CC EEER 1 DR
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ADCT—5

BEM EARLE WERE EAALE REEE

11 @50ma 83 1000017340  0.00350999982698  0.0028 00191
11 @100mA 83 1000017183 0.00230999962847 0.0016 00147
11@150mA 83 1000017131 0.00240999982910 00023 0.0202
1010 @10mA 83 0998957933  0.0060 1001033140  0.0043 0.0039
100:100 @3mA 83 0999996517 0.0197 1000003489  0.0060 0.0027

1) 10 A\5 1000F TOF

T EAR EHROAE—F IO T5—%FHE
2) T
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Al 5 O Y. LTI RN o | Pt
.

ADCC LhLE1:10#%3

11k @03mA 108 1001067241 00230 0998933896  0.0351 -0.0004
ik @1ma 1001067231  0.0049 0.993933912  0.0049 00028
11k @2mA 1001067228 00026 0.998933894  0.0018 00078
1k @3ma 1001067250  0.0020 0.993933886  0.0030 00012
11k @4mA 1001067296 0.0060 0.998933846  0.0013 0.0021
ik @sma 1001067320 0.0017 0.998933614  0.0032 00018
10k10k@01mA 1206 0999571559 0.0115 1000428681 00130 00282
10K10k@O5mA 126 0999571573 0.0014 1000428663 00018 00260

1) 1kQ 5 10KQFETORHRT, EARA. #HRD AL E—F I OT5—

2) BT E

SHBRENE <10 MW IS

3) {AERE D HITIADDHAE, 25T —54 TN DEE

www.mintl.com
© 2010 Measurements Interational Prescott, Ontario Canada

- ST B DT . ATIRR e L i =
o w e

EE 10:10&EE

L EAE RS #HE mERE E SIS
100:10 10.0003298 1.10E-02 0.09999670 1.30E-02 -2.1E-08 0.02
250:100 25027810 1.20E-02 0.39955553 2.00E-03 5.0E-09 0.02

1000:100 9.9992249 8.00E-03 0.10000775 1.00E-02 27E-09 0.02
1000:250 3.9954555 5.00E-03 0.25028434 2.60E-03 -17E-08 0.02
10000:1000 10.0109121 6.00E-03 0.09989099 3.30E-02 -18E-08 0.02
10k0:10000 9.9988335 2.00E-02 0.10001166 5.41E-02 -16E-08 0.02
100kQ:10kQ 9.9901778 4.20E-02 0.10009829 2.55E-01 -1.2E-07 01

1) AVE-FroY EHRIE10:10 LR LS DD LR EHRITHRIBETS .
1 WHEROHAEHT. ALER-BERITEHESIL TR,
2. WHEROHMERT, AUERENIEEEIL TR,
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o EREEUTOFIECHATHE ALLT:
FHENSTRHDHIENTEET,
o {EHifE = (Normal + 1/Reverse)/2) x Rs

CCTRsIEQHREM>TROET . BEDTHEMNS =
0.01ppm HAWFZNUT THAZEFHFLTLETS,

o AVA—FIUUHEMEERLET,
SHBIEEE 10 5 10,0000
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6011 LEFEKIE

1) 0.1W@ 150 mA Z5H, 1W DEEHH, T1)v26010
2) 10W@ 5mA ZiHH. 1 W DEEEH, T1)v26010

3) 0.1W@ 250 mA 518, 1W DZ##EH, 5828 6010/6011/6100

R7973)ERTYIV) ELLET B, (LEIOFKIET S, )

4) 01W@ L1AZ#t]
5 01W@1l1A%
CDE(F6011 D FEI00DREIZHD,

6) 0.01W@ L1AZitH, 1WDHEER,
7) 0.01W@ 1.1AZ54.
CDE(F6011 D LEFEI000DIREIZHD,

4% 6010/6011/6100
't 5% 6010/6011/6100

|7 6010/6011/6100
10 W DR 1, 517447 6010/6011/6100

 23H3RLad fenis intematonat prVIHTOIRRYCR QU Science,
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EHIELI0KQ to 1TQ TH
RIEELFEN—YE T4

o NAFY—HRILTF—CF 134 % (BVD)TIE, 0.01ppmA—4
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BVD FHiBIfER

1000035501 10000.38561  0.99996417 1000002863
1000035658 10000.38718  0.99996435

1000035616 10000.38676 0999964386 10000.0308
1000035608 10000.38669 0.999964369 1000003063
1000035633 10000.38698  0.999964397 1000003091
1000035627 10000.38687 0999964376 1000003069
1000035663 10000.38723  0.999964351 1000003044
1000035643 10000.38703  0.999964356  10000.0305
1000035620 10000.38689  0.999964312 1000003005
1000035632 10000.38692 0999964333 1000003026

1000035635 R 0999964359 R,
141602 210602
10000.38695 1000003052

rf=|:Ri‘.-Pi}'f2 =0.004 ppm
-]
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BVD OFHEMNS & hERE D=7 —hk

national Lid.
n Laboratory Qualy System

For a typical 1:1 comparison of four terminal resistors the
estimated ratio uncertainty is calculated as follows and is
typically = 0.02 ppm

. . L -
i lwal lwallealy 1 e e T I e
RPN e sy =
Ratio Error: g% ;E:
where the ratio error is defined as the interchange ratio JETUT—. e camn .
between the normal and reverse measurements of Hi/Lo
vw.mintl.com vw.mintl.com
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BVD EHEIREEME BVD &t

HECAHEH: 10KQ A\ 100MQ
. I 1U8-F1oy SHAID FIEI
7 I o1 A2Z91 =HI:LO
s ey R o
5 SRR = Q0 7T o507 22T |BAERIE R, = 100MQ
€ ®HOU—FHIC B o 0.010° 0,006

‘ 100MQ LLEDERDBE &
% (3 HI:LO = 1GQ:100MQ

1GQ WU EDERTIE
WFRE 10GQODE
HI:LO = 10GQ//1GQ:100MQ
ZOAETIE, 1GQE, 100MQDEHilEE
HOTHDBELBYET

www.mintl.com vww.mintl.com
© 2010 Measurements International Prescott, Ontario Canada ©2010 Measurements International Prescott, Ontario Canada

10


http://www.mintl.com
http://www.mintl.com
http://www.mintl.com
http://www.mintl.com

WT—=OTANE Ty D% E-TIGQ-1TQER A
W FE T E T AR A ®

: Meanumements Inlernatisnal
sl 74 - AT . (R S ATIEE | Pt

-
Ry Ry
-
Ll
o _ l T
A

I O LA (3 ARTERG
T4 amen Spanm

© 2010 Measurements International Prescott, Ontario Canada

2017/3/16

SEELOTIGQ~1TQZE R
BAE

NAFY=RVTF—=TT 445 T
ki TIE: 37kl dee

Measuements Inlernational
. Sy e oS, ATIF N Ll s =

e e B o E o

P wnerd Svaln

www.mintl.com
© 2010 Measurements International Prescott, Ontario Canada

=

Resistance Traceability

QHR
Whether your own
Or from an NMI calibration report
Primary Standards Required

1Q, 10kQ, 100MQ (minimum of four 1Q, two
10kQ, two 100MQ)

Check Standards for all other values
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e
Conclusions

1) DCCOTHENSDLTITBMOMWEREERMEE T, ADCCTHELTLET,
2) RIS DDCCHMT EHLLADCCHEAT DT, LXK Oh DR REEL =,
* ADCCIFZDLLETREMSHEFEENTH DI LERIET D70,
 EQESBLETL, (V8 —F o ORMEHERLET .

1
5= (R =2
]

* BVDTH, TOLLERHEMNSHEHMBEAN THSLERITT 570,
EQEIUGLETEH, AVE—FIUORMEEALET.

LA —RijIZ
>
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13:1&ZDH$0.076 £ DEDEE D LLIZDLY
T.ADCC%<0.01ppmDIEEETHET H&
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