AccuBridge™
SELF CALIBRATING
RATIO BRIDGE

AccuBridge is a fully automated resistance ratio bridge
based on the Direct-Current-Comparator (DCC) principle.
Using innovative technology, AccuBridge speed and
measurement accuracy accounts for its preferred status
as the primary resistance measurement system in most
national laboratories throughout the world. It is designed
for flexibility and ease of use and is perfectly suited for
stand-alone use or with Measurements International’s
Windows based Software with real time uncertainty
analysis, history logging, graphing and regression
analysis.

Only after many years of research and development is
it possible to elaborate on this remarkable instrument.
Recognized as the worlds leading Automated Resistance/
Thermometry Bridge, AccuBridge is ideal for both
resistance and temperature measurements. Automatic
current reversal insures that dc offsets and thermals are
cancelled out during the measurement.

Accubridge has two inputs, Rx and Rs. The number of
inputs can be expanded to 40 when the AccuBridge is used
in conjunction with the 4200 Series Low Thermal Four
Terminal Matrix Scanners. Measurements and values
can be performed automatically with Measurements
International’s AccuBridge, delayed or scheduled
measurements can all be performed at any time.

Self-calibration of the DCC can be carried out at any time.
The instrument determines resistance by measuring the
ratio of the unknown resistance to a known resistance
standard.
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Self Calibration Ratio Bridge

e Featuring true ratio self calibration

e Self Calibrating Master and Slave Current Sources
e Self Calibrating Nanovolt Detector

e Binary wound current comparator

e Range 0.01Q to 100kQ

e Quantum Hall applications including Vxx (3
terminal Contact Resistance, Dissipation) and Vxy
Measurements

e 7" touch screen with USB
e Accuracy<20x10°

e Linearity<5x10?°

MODEL INFORMATION

Overview:

As a stand-alone device, AccuBridge will measure both
ratio and absolute values. Menu driven functions are
selectable using the menu displayed on the large touch
screen display. For absolute measurements the value and
related uncertainty for Rs are entered in from the keypad
displayed on the touch screen display. Measurement
functions such as current through the unknown resistor
and settle time, number of measurements and number
of statistics are all also entered using the keypad on the
touch screen.

Calibration of the AccuBridge is performed by first
calibrating the linearity of the DC Current Comparator. The
accuracy of the AccuBridge can be verified by performing
an interchange measurement at any ratio. Previously the
interchange method was only used to verify 1:1 ratios.
With the increased ampere turns for ratios below 1, the
interchange method works at all ratios from 13:1 down
to 0.0769.

The large Touch Screen display chosen for its low noise
characteristics is interactive with the measurements.
The user has the choice to display data (several
measurements at a time), a combination of data and a
graph of the measurements or just the graph. When the
reading is complete the average value and uncertainty
based on the number for statistics are displayed. All
uncertainty calculations are 2 sigma calculations.




For Resistance Measurements the Summary tab
screen displays measurement data as well as graphical
information for current measurement and can be viewed
in ratio or Ohms at any time.

The Table screen listis a chronological list of measurement
results for ratio and resistance.
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The Measurement Info screen displays measurement
parameters such as applied current, number of
measurements, reversal rate and value of the standard
resistor being used.
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The graph screen displays a graphical representation of
the individual measurement data plots.

Windows Operating Software

Measurements International’s AccuBridge Software
features report generation, historical analysis and tracks
and corrects for resistor drift rates. Combined with a
Measurements International 9400 Standard Resistor Oil
Bath 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 enclosedina4 or5
ft. rack. Resistor baths (oil or air), instrument controllers,
printers, system software, IEEE interface, installation and
training are all available for complete system packages.

Measurements International’s software was developed
by metrologists for metrologists. The software features
real time uncertainty analysis, graphing, history
logging, and data storage with export to Excel and
regression analysis. The AccuBridge provides ultimate
programmability and control for all your resistors and
temperature calibrations, now and in the future.
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AccuBridge Accessories
AccuBridge Input Channels

The Number of input channels on the AccuBridge can
be increased to almost any number from 10 to 80, using
combinations of up to 4 scanners. These include the
4210A, 4210B with ten input channels and two output
channels, 4216A, 4216B with sixteen input channels and
two output channels and the 4220A and 4220B with
twenty input channels and two output channels. The A
series of scanners have tellurium copper terminals on
both the input and output while the B series have four-
wire Teflon cable for both the input and output.

4220A
Matrix Scanner 20 Channels

42208

See the 4200 Data Sheet for a complete range of Matrix
Scanners.

Temperature and Power Coefficients
Model 9300A Air Bath with IEEE 488

The AccuBridge is also ideal for verifying the temperature
and power coefficient of resistors or shunts using the Ml
9300A Air Bath. Two internal fans are used to achieve
temperature stability. Up to four SR104’s or combination
thereof can be installed in the bath,
two shelves are provided. The IEEE
Drivers for this bath are built into the_
AccuBridge software for automated
measurements and calculations of
alpha, beta coefficients and resistor
values. A Hi, Lo temperature protection
circuit is built in.

See the 9300A Data Sheet for a complete range of Air
Baths

Model 9400 Oil Bath with IEEE 488

The Model 9400 oil bath was designed after compiling
years of customer feedback on existing resistor oil baths.
Control is provided through a touch screen interface. The
result is a stable, quiet oil bath that can be used with the
CCC and QHR due to its low electrical noise.
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The bath also features the capability of changing speed
on the stirrer motors depending
on the quantity of resistors in the
bath. IEEE Drivers for this bath are
built into the AccuBridge software
for automated measurements
and calculations of alpha and beta
coefficients and resistor values.

See the 9400 Data Sheet for a
complete spec

STANDARD AIR RESISTORS
MODEL 9331 SERIES OF AIR RESISTORS

These high accuracy working standards are used for
precision, on-site, resistance calibrations for values
from 1mQ to 100MQ. They are small, light and rugged
resistance standards that do not require a temperature
controlled oil or air bath for the specifications shown.
Stability and temperature coefficients of the 9331 make
this resistor ideal for easy transport and for operation
in any working environment within the range of 18°C
to 28°C.

Connections to the Model 9331

are made using tellurium copper Y -
binding posts for values to 100 :1,3',\ s
MQ. A separate ground terminal is
included for guarding and the case
is hermetically sealed to keep moisture out. The Model
9331G (shown), based on the NIST design, ranges from
100MQ to 100TQ.

See the 9331, 9331G and 9331R Data Sheet for a
complete range of Air Resistors

MODEL 9210 STANDARD OIL RESISTORS

Oil resistors provide better stability and temperature
coefficients over air resistors and will give PR
you the highest precision and stability in

resistance measurements. The standard

oil resistors manufactured by Ml include

the 9210A Primary 1Q, the 9210A Primary

0.1Q and the 92108B series of oil resistors from 1Q to
100kQ. The 9210A 1Q and 9210A 0.1Q have a negligible
pressure coefficient.

See the 9210A and 9210B Data Sheets for a complete
range of Qil Resistors.
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Specification
N 0.01Q to 100kQ
ote:
. Rs or Rx Ratio Uncertaint
Either Rs or Rx can be selected Y
as standard Uncertainties 0.01:1 1:1 101 1411
specified at 2 sigma level (95%) 10 0.02 0.02 0.02 0.02
and Includes all secondary 10Q 0.02 0.02 0.02 0.02
speciﬁcations such as Iinearity, 100Q 0.02 0.02 0.02 0.02
n0|fe and ampere turr\ with a 1KQ 0.02 0.02 0.02 0.02
* 2°C temperature variance
10kQ 0.02 0.02 0.02 0.02
General Specifications
Measurement Mode 4 Wire
Linearity +0.005 ppm of full scale
Operating Conditions 10°C to 35°C, 10% to 90% RH non-condensing
Test Current Range 10 pA to 150mA
Test Current Accuracy 100 ppm +10 pA (Full Range)
Test Current resolution 18 bit
Interface IEEE488.2 with Standard Code Programmable Interchange (SCPI)
Display Touch Screen Display (No external keyboard), Resolution 0.001 ppm
Dimensions (W x D x H): Weight: Shipping Weight:
438 x 406 x 267 (mm) 19 kg 23 kg
Main Power:
100, 120, 220, 240V — 50/60Hz
200 VA Max.
Form MI 66, Rev. 8, Dated 2012-03-28 (QAP19, App. “N”) Data Subject to Change - Rev. 1
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