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Measurements International

Metrology is Our Science, Accuracy is Our Business™

AUTOMATIC HIGH RESISTANCE
RATIO BRIDGE

Overview

The model 6000B is a fully automated bridge using
the Cutkosky Divider principle. This technology offers
new solutions for measuring high value resistors more
accurately and at lower currents. The Cutkosky or Binary
Voltage Divider Technology, solves all errors normally
associated with a direct current comparator while
offering significantly improved uncertainties. An internal
guard circuit is used to guard the measuring circuit. This
guard may also be used to drive the measuring leads,
a guarded detector and resistor enclosures to increase
the effective insulation resistance and improve overall
performance.

The system requires a stable voltage source (Model
1000B) and a DVM detector (Fluke 8508A,
Agilent 3458A, or Keithley 2000). Optimum performance
is achieved wusing the Agilent 3458A as a
guarded detector.

The model 6000B has a four-channel matrix
scanner with inputs labeled R1, R2, R3 and
R4. The number of inputs can be expanded to
40 when the 6000B is wused in conjunction
with 4200 Series Low Thermal Four Terminal Matrix
Scanners.

Calibration of the 6000B is performed easily and
automatically. Calibration data is stored to file for history
analysis. New calibration data is compared to the last
calibration data for tracking drift of the BVD.
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Featuring

P True Ratio Self Calibration

» Range 10 kQto 1 TQ

P Built In 4 Channel Matrix Scanner

P Accuracy < 20 x 10° for 10 kQ Ratios

P Accuracy < 0.5 x 10 for 100 MQ

> Linearity <5 x 10°

P Full System Solutions and Full System Integration

Using MI 1000B 100 V Source, 6000B Software
and 4200 Series of Matrix Scanners

The principle of the 6000B Automated High Resistance
Ratio Bridge is based on the Binary Voltage Divider
(BVD). The reference to the BVD is supplied from a
stable voltage reference, Model 1000B. The Model
1000B is a low drift, stable, low noise, programmable
DC reference. The DC reference is connected to the
rear of the 6000B Source input terminals. The DVM
detector with an input impedance of 10 GQ or higher is
used to measure the difference between the output of
the BVD and the test voltage. An isolated guard circuit is
provided to guard the BVD and the DVM detector when
performing measurements. The guard voltage can also
be used to drive the cans and/or shields of resistors
under test to reduce leakage problems between the
case and the resistor.
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Measurements International

Metrology is Our Science, Accuracy is Our Business™

AUTOMATIC HIGH RESISTANCE RATIO BRIDGE

System Software and Applications

The Measurements International’s 6000 SW controls
all of the above automatically. The software features
report generation, historical analysis, while tracking
and correcting for resistor drift rates. All measurement
data is displayed in graph form as the measurement
progresses. All uncertainties are calculated at
2 sigma.

For SR104 measurements, the 6000 SW allows
users to measure the temperature of the SR104 at
time of measurement using an external thermistor.
The thermistor is placed in the well of the SR104 and
is measured against a 1 MQ reference resistor. The
1 MQ standard resistor is used to keep the current in
the thermistor as low as possible as not to cause self
heating. The software can then apply a correction for
23°Cor25°C.

The 6000B can also be used in conjunction with
Measurements International’'s 4200 Series Matrix
Scanner and 4220-1 interface adapter for calibration of
SR1010 series of Hamon resistance boxes.
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Combined with the Measurements International model
9300 or 9300A air bath, alpha and beta calculations
can be performed automatically on resistors under test.
All data can be exported directly to Excel for various
test patterns or mainframe applications. External
atmospheric pressure, humidity and temperature
indicators are optional and the entire system can be
enclosed in a 4 or 6 ft. rack. Resistor baths (oil or air),
instrument controllers, printers, system software, IEEE
interface, installation and training are all available for
complete system packages.

6000 SW — Windows Operating Software

Measurements International’s 6000 SW was developed
by metrologists for metrologists. The software features
real time uncertainty analysis, graphing, history logging
and graphing, data storage with export to Excel and
regression analysis. The 6000 SW provides ultimate
programmability and control for all your high value
resistor measurements now and in the future.
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Metrology is Our Science, Accuracy is Our Business™

6000 SW — Windows Operating Software

Measurements International

6000B Automatic Resistance Bridge
Version 6.6.0 A
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Setting Files Resistor ID Files Program Files

Sample prg

Configure \ About MIL | I Continus ]

Intro Screen

Cal Value [10000000.000 Channel  [6000BRT | Coeff Temp. [ <]
Cal Date [or772003 " Type [Resistor =] Thermistor [None -]
DiifiMonth [ eem sera#  [1305135  Apna O
Measurand Resistors [T D . —

I Fle
Expanded Unc. (95%)  [0-0500 pem Max. U (V) |1

Load File Save File
Unc. Degr. of Freedom  |infinite ¥ Mfg/Model |L&N

Create Resistor Chub None ~| AutoUpdate [~ Calibrator None B

( Standard  ( Measurand

Designator [R1 <]

Value (Ohms) [ Cal Value CalDate Drift/Month | Exp. Unc.(25%)[D of Freedom |Scannerch__|Chub ch \i‘
SR1_|10000087.247 10000000.000 211772003 0.1 0.0500 nfinite 6000BR1 __ None
SR2_|100000885.04 100000000.00 1712003 0.1 15000 80 6000BR2 None
5R3 | 1000011.0867 | 1000011.0867 1712003 0 0.0826 Infinite 6000BR1  None
sR4_| 10000027778 | 10000027.778 1712003 0 0.1605 Infinite 6000BR1  None

Resistor ID Screen

g8l a ®|s| v ]
HE SymsmaRsc | AsssorD Program Wessurament | Fie 8 Drectory istery [—
. Vessursment Settings Listings Salaction Optione: Selup Information Check.
PPI Resistance Measurements
002 . T
-
Giaph ] I 4 5 ' I I I 1
0022
0045
R_mean: 10000087.35 _Ratio_uncert. ($5%) [ppm]: 0.1031_R_max [ppm]: 0.036  R_y
Hi [Resisionce =1 Resistor intermation |
2__[1000000002 0000037 27 7| |
31000000014 10000087 38 sR1 stanasra TmR1 |
4__|1000000035 10000087 0 RLow RHigh
5 0999999350 10000035 85 Type Absolute Value Typs. Valug
(B 1 000000004 pr—— [ Resietor | [ 10000087 26 Rasistor 10000087 51
7 [1000000037 10000037 £2 Max U () Serial 2 Max. U Serial
1000000013 10000047 43 [ on | e || [ e | 2565
1000000043 1000008771 = . u o
2 P U Low(v) Low (%) High [V} High (W)
1000000023 10000087 53
F N 500 7500804
Jei[ ] Element [ ] o 1 | Expanded Uncerianly (45%)
e m % E Ralo Maan Rate. Reslance
" 1000000027 01023 pem 01141 | pem

Main Menu
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Expanded Unc. (35%)  [0.1
GPIBMode [pemo =
Une. Degrees of Freedom [nte

Serial Number 1000601 Settings File
GPIB Address - Load File Save File

Display
r

Scanners 1 1000A & DVM 1 Chub-E4
Scanner #1 Scanner #2
 In System I In System

Type 42108~ Type 42104
Serial Number Serial Number
GPIB Address (7 - GPIB Address 3

Output A None S Output A None

Output B None S Output B None

I 4220-1R Used " 4220-1R Used

Serial Number Serial Number

System & Rack Settings

60008 Program Sel

Program File Save File Active Program | P1

Elements T Programs
Elements Programs _Clear Pragram
[ Resistors [Sette () [Readings| # Mmts | # Stats ﬂ 1] 2] 3«5 s ﬂ
M1_|sR1 mR1 L 5 P | T
[M2_|mR1 mR2 L 30 10 4 2 P2 |
M3 P3|
[ [P4_|
M5 lPs_|
[ 1Ps_|
i

Type [Time ﬂ Description Ew
|U1_|Set9301Jw To20.0 C F
|U2_|Set9301/WT0225C P10
|U3 |Set9301JWTo25.0C W
] [Ud [setoaotwTozr s Eal

Car [ 50008 Catoraton [Us JsetozotmTo3000 o | JJ

Tasks _ Clartask |

1\z\3\A\5|s\7\3\9\1u\ﬁ|12\13\n\15i|

T |
T2 | wm

41 | .

Program Selection

Resistor History (ppm)
HF98532
030
015
0
2
Yscale 8 7 T
38 1 2 3
03 :‘ ]
= 215
03
Print Graph Years
e oom) ™ Show Standard Deviation
bate[resstmnes 5t e [Uneerd I ShowTrend Line | Lrear
1 |1es70i03 | rooooosess  |o0%3 0072 ) -
2 [iesroro1 toooooeers  ooiss oces ™ Show Prolection [=2:2010
2 |tsse0ros | roocooosse  |nozrs | oaars
Jisooor02 1oooone |00z oause Popctinvae [ |
5 |tese0ror | toooovovs 00913 01813
6 |tosa1102 | voooooooss ooses |oossn
7 [toso0c02 | toooooooss nozes 00533
B [1oso0703 roooooosés oot3s  0sad Load History File |
o 20000304 toocovosss oous | 00805
10 |2000.07-01 1000000960 00385 | 00573 Open Saved Hisory File In WordPad

Resistor History
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AUTOMATIC HIGH RESISTANCE RATIO BRIDGE

Specifications: Rev6

Resistor Range ?5?3? t(lszfooﬁ)t_):ﬂ(\z;(’)) Applied Voltage
10 kQ to 10 kQ <0.02 x 10° 10Vto20V
10 kQ to 100 kQ <0.1x10° 10Vto50V
100 kQ to 1 MQ <0.1x10° 10Vto110V
1 MQ to 10 MQ <0.1x10° 10Vto110V
10 MQ to 100 MQ <0.5x10° 10Vto110V
100 MQ to 1 GQ <5x 10" 10Vto 110V
Measurements above 1 GQ Require Special Resistor Configurations
10 GQ <20 x 10°® 10Vto110V
100 GQ <200 x 108 10Vto110V
1TQ <500 x 10 10Vto110V
Ratio 100:1 <2x10° 10Vto110V
Ratio 1000:1 <200 x 10 10Vto110V
Note: Specifications are achievable with the resistors in MIL 9400A Oil Bath at 25 °C + 20 m°C for 10 kQ & 100 kQ
measurements and MIL 9300A Air Bath at 23 °C + 10 m°C for 1 MQ to 1 TQ measurements.
Linearity 0.005 ppm
Short Term Drift (2 Hours) Stabilization < 0.2 ppm for 8 hours
Operating Environment 18 °C to 34 °C, 10 % to 80 %
Warranty 1 Year Parts & Labour
Accessories: How to Order:
1000B - Programmable Voltage Source - 110 V Model: 6000B - Automatic
4200 - Series Scanners - 10, 16, and 20 Channel High Resistance Ratio Bridge
9400 - Standard Resistor Oil Bath
9300A - Standard Resistor Air Bath/GPIB

Dimensions (L x W x H): Weight: Shipping Weight:
378 x 439 x 267 (mm) 15 kg max 20 kg

Mains Power:
100V, /120 V, /220 V_ /240 V_
50/60 Hz
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Measurements International
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