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6645Q QUANTUM HALL SYSTEM
COMPLETE TURN-KEY QUANTUM HALL RESISTANCE SYSTEM

Introducing the World's Most Advanced Turn-Key QHR System!
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Complete Turn Key System - Fully Integrated and
Ready To use!

Featuring NEW Patented 6640Q-QHR Bridge!

Best Accuracy: £ 0.015 ppm of Reading at QHR
Currents of 30 YA - 100 YA with Interchange!

Fasted Measurement Speed of 2 Seconds!

Built in Nano-Voltmeter for Hall Resistances and
Longitudinal Resistances!

Pre-Cool with Nitrogen For Cost Savings!
4 to 6 Day Uninterrupted QHR Operation!

Option for Magnetic Field Strength Up To 14
Tesla!

Premium QHR Sample Included, Built by NMI with
20 Years' Experience

Change All Key Parameters “On-the-Fly” While
the Measurement is Running!

BridgeWorks™ Data Acquisition Software!
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Guildline’s 6645Q Quantum Hall System has been
designed and developed to meet the needs of Standards
Laboratories around the world for an improved level of
accuracy in the calibration and maintenance of primary
resistance standards.

The 6645Q System is based on over 60 years of Guildline
expertise in precise resistance measurements and on over
50 years of design and manufacturing expertise with Direct
Current Comparator (DCC) Resistance Bridges.

THE6645Q SYSTEM PROVIDES THE BEST IN INNOVATIONS,
CUTTING EDGE TECHNOLOGY, AND MOST IMPORTANTLY,

THE BEST MEASUREMENT PERFORMANCE OF ANY QHR
SYSTEM WITH A DCC BRIDGE MANUFACTURED TODAY!

Guildline has being working closely with Oxford
Instruments, a company that also has over 50 years of
experience, to supply the cryogenic and superconducting
magnet systems; and with a leading National Metrology
Institute (NMI) that has over 20 years of experience
developing semiconductor Quantum Hall Effect (QHE)
sensors. Guildline has fully integrated all required system
components to provide customers with an advanced, easy-
to-use, fully automatic QHR System!

The 6645Q System provides an absolute value of resistance
related to the von Klitzing constant of 25812.807 Q. To
provide this reference, a Quantum Hall semiconducting
device is maintained at 1.5 Kelvin with a He-4 refrigerator
within a high magnetic field.

A superconducting magnet is used to generate a
background field of up to 12 Tesla. Under these conditions
the Quantum Hall plateaus of resistance are easily obtained.
This system has the ability to make Turn-Key measurements
of resistance devices at any point within the measurement
range of 10 mQ to 100 kQ.
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6645Q Quantum Hall Measurement System

GUILDLINE INSTRUMENTS 6640Q QUANTUM HALL RESISTANCE (QHR) BRIDGE has been completely redesigned to provide better
uncertainties and more operational capability. The 6640Q Quantum Hall Resistance Bridge incorporates many patented new design
and measurement technologies to provide a Precision Resistance Bridge operating at room temperature that will scale from the
Quantum Hall resistance value of 12906.4035 Q to nominal resistance values of 0.1Q to 100 kQ.

The 6640Q Bridge, utilizing an internal calibrated Nano-Voltmeter as
the Null Detector, is used to measure Hall Resistances (Ry),
Longitudinal (R«) Resistances and Contact Resistance of a Quantum
Hall Device. The 6640Q is capable of making the measurements
necessary to ensure the accuracy of the QHR Resistance Standard. Itis
a room temperature Direct Current Comparator (DCC) Resistance
Bridge that has been designed to provide better uncertainties and
more operational capability when used with Quantum Hall Resistance
Systems (i.e. QHRs).

The 6640Q incorporates a new patented toroid design, new Nano-
Voltmeter (i.e. null detector), two new faster processors, new internal communications structure, and new firmware. The new touch
screen interface and associated embedded Windows 10 Computer makes the 6640Q easy to use while providing complete
functionality for measurements and addressing the requirements for 17025 Accreditation of resistance measurements

6640Q - The Absolute Best in Engineering Design and Innovation

For quality in measurements, you must have quality design and quality manufacturing in your standard. If you examine
the internal layout of the new 6640Q Bridge you will find this quality throughout. Special
attention has been paid to: isolation and use of shielding to reduce noise, better
grounding, the latest in modern components to reduce affects due to temperature and
power dissipation, increased resolution, better stability in excitation current, increased
e reliability, and faster measurement cycles. Add to this the new patented designs and a
carefully thought out and designed internal and external layout; and you will find a
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’ completely redesigned Bridge that meets customer requirements today, as well as years
’ mlagn.ﬁeid-_. magn. field into the future. R T S S T S T
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Every effort has been taken in the 6640Q design to reduce noise and error. Thermal «asq e[ o8
EMF effects are eliminated by automatic current reversal. The unique 2
architecture of the bridge and its control algorithm further removes gain and
offset errors in the Nano-Voltmeter balance detector and the new precision lua
toroid. The end results are shown by long term accuracy and linearity without the Pl ‘ N
need for routine, frequent verification tests or calibrations. T ke m
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6645Q Quantum Hall Measurement System

6640Q Operators Interface

NEW 10-inch VGA capacitive touch screen with full color graphical user interface. The most visible feature on the
new 6640Q Bridge is the 10 Inch display running the latest Windows software. This display not only has low noise
characteristics but is designed to provide maximum protection from Electromagnetic Interface (EMI) with respect to the
internal measurement circuitry. The embedded Intel processor running the latest Windows operating system provides
a modern user interface that is completely independent from the high-speed processor used to make the
measurements, thus providing faster response times and lowering the measurement noise.

Unique New Design Incorporates Dual Processors

Older Guildline DCC Bridges had, and current competitive models only have, a single old processer for all functions.
This older processor controlled the measurement circuitry, data collection, display, user interface, IEEE and
communications, and much more. This work load puts a heavy burden on the capability of this single older-generation
processer. The competition appears to make their instruments more modern by simply adding a larger screen, however
all the functionality and control is still based on an older design with a very old processer. The
use of a single processor, especially an older generation processor, makes it very difficult to
improve performance and speed of a DCC Bridge, and makes itimpossible to provide a modern
user interface. Guildline solved these issues by using a complete new design for the 6640Q,
including using two modern, very fast processors.

System Controller and Interface Processor (Processor #1)

The 6640Q QHR Bridge contains an Intel based Computer which is dedicated to running the user interface and has a
Windows 10 Operating System installed. This embedded Intel Computer also does all of the data analysis, display
graphics, and controls the embedded 10-inch capacitive, multi-touch screen. This architecture allows the 6640Q to
become the center of a larger measurement system via many different interfaces commonly available to a modern
Windows 10 Professional computer such as GPIB, TCP/IP, RS-232, and USB. This computer processor, through Guildline’s
unique architecture, can also be placed into a slave mode allowing the 6640Q to be remotely controlled with the same
flexibility as any remotely controlled Windows Computer. This allows the 6640Q to run in an already established larger
system with any external PC and custom or off-the-shelf software. Finally, third party analysis software, such as Excel,
can be installed right on the 6040Q Bridge thus providing enhanced capabilities.

Measurement Processor (Processor #2)

The real heart of the 6640Q is its modern embedded high-speed measurement processor. This is one of the latest real-
time processors dedicated to the control of only the measurement circuitry hardware. The real-time processor ensures
fast measurements and reliable control of the hardware such that the reported data is consistent and fail-safe. The
embedded processor is dedicated to this function and is complete isolated and EMI shielded from the sensitive
measurement circuitry.
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6645Q Quantum Hall Measurement System

With the two processors working together in the 6640Q, Guildline provides the best of both worlds. A real-time
processor ensuring consistent reliable fast measurements; and the flexibility of an Intel computer running the Windows
10 operating system. This allows advanced control and analysis though Guildline’s flexible software architecture as well
as a limitless set of options provided by the Windows 10 Professional platform.

New Design Incorporates Decoupling of Measurement Rate from Reversal Rate

Old DCC Bridge technology, used by competitors, requires that a measurement be based on the polarity reversal. This
can be represented by the figure shown
to the right. While having statements |
such as reversal rates as low as 2 seconds;
to meet published specifications the I
reversal rates are typically 20 seconds or yy A
more with a reading every 20 to 40
seconds.

Guildline’s 6640Q QHR Bridge decouples the polarity reversal rate from the measurement rate allowing measurements
to be made much faster than competitive DCC bridges. As shown in the below figure, you can independently specify a
measurement rate and a reversal rate. With the 6640Q’s dedicated measurement processor, many measurements can
be made while on a single polarity. This allows a vastly increased number of measurements to be made on a single
reversal rate cycle. Add to this our many other patented design features and you will find that Guildline’s 6640Q QHR
Bridge is truly the latest in innovations and
technology. Guildline’s new 6640Q QHR
Bridge provides best performance across
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