Electronics & Sensors

DG SQUID + RF SQUID Systems

“It’s all in their design. Quantum

Design was the first company to
offer all-thin-film SOUIDs that
combine durability with the highest

level of measurement sensitivity.”

= QUANTUM
DESIGN



Onantuwm Design’s
SQUID systes are
complete. They have

everything you need

to configure flexible,

powerfil systems. ™

Quantum l’hysu: :

Superconductors and

Path-breaking research
requires the proper
equipment. For many
applications, that means
using ultra-sensitive
measuring systems that
employ superconducting
technology. Quantum
Design SQUID Systems
(Superconducting
QUantum Interference
Devices) use the most
rugged and sensitive
all-thin-film sensors

commercially available.

What further distinguishes Quantum
Design SQUIDs is their combination
of reliability and easy-to-use flexi-
bility. In application after application,
they have proven themselves to match
or exceed performance requirements
—easily withstanding the rigors of
repeated temperature cycling. This
robust performance rests firmly on
their design, which is directly respon-
sible, in turn, for the adaptability
they have shown in a variely of
measurement situations. Quantum
Design's patented high-symmetry dc
SQUID is the first of its kind to be
configured specifically for ultra-
sensitive measurement applications.

Our unique, patented SQUID
desigh sets ony systems apart from
the vest. With the modulation coils
located divectly on the SQUID,
and the highly symmetric design,
performance is improved in even

the most difficult applications.

SQUIDs

Complete Systems

Quantum Design provides all of the

elements needed to configure

flexible and powerful systems. A DC

SQUID system can include the

followingcomponents:

» Model 50 All-niobium Thin Film
DC SQUID Sensor

p Model 5000 DC SQUID™
Controller (one to eight channels)

» Model 550 DC SQUID Controller
(single channel)

p DC SQUID Micropreamp

P Model DFP-1 Flexible SQUID Probe

P Multicard

** Model 5000 DC SQUID Controller is
not CE certified



DC SQUID Systems

Model 50 DC Thin Film

SQUID Sensor

Quantum Design was the first

company to offer all thin film

SQUIDs, and this state-of-the-art

sensor combines durability with the

highest level of measurement
sensitivity commercially available.

The performance of Model 50 is

based on the following features:

» A patented thin film design with
integral signal and modulation
coils.

P Use of a niobium/aluminum
tri-layer process with no lead
or other fragile materials.

P Modulation coils on the thin
film sensor arranged with a
symmetry that eliminates stray
coupling due to mutual
inductance and sensitivity to
uniform magnetic fields
(gradiometer configuration).

» Introduction of the bias current
into the Josephson Junclions
such that there is no coupling
between this current and the
SQUID loop.

b Attachment of low-inductance
superconducting leads between
pads on the chip and external
bulk terminals—using a
proprietary process that creates
a true metallurgical bond to the
pads on the chip

(superconducting up to 9 Kelvin).

A Word About DC
SQUID Controllers
Quantum Design has created
powerful and flexible systems of
controllers and accessories
designed to optimize the SQUID and
its use. While the Model 5000
Controller offers multi-channel
capabilities, the Model 550
Controller offers single-channel
capabilities. Both systems, however,
utilize the Micropreamp, the Model
50 SQUID, and the Model DFP-1
Probe, and both systems offer the
following features:

» Individual fine tuning for each
channel's offset, output voltage
reset poinis, 1/f noise
suppression (YAMS), and more.

P Analog view displaying voliage
output for each sensor.

Ability to ramp channel bias
levels, read output levels, and
set peak response levels from
front panel.

Heater activation to allow
junctions to be heated above the
Tc to release trapped magnetic
flux—especially helpful with
large, multi-channel systems and
those working in non-shielded
environments.

Chaice of front-panel or remote
interface.

YAMS: Quantum Design’s low
frequency noise reduction scheme.
Auto-reset when output exceeds
user-defined limils.

Squid Noise Spectrum
Typical Thin Film RF SOUID with 180 MHz Amplifier
1.00E-24
1.00E-25
g 1,00€-28
E 1.00€-27
el
5 1.00E-2
1.006-29
1.00E-30
00001 Q001 am o 1 10 100 1000
FREQUENCY (Hz)

“The sensor’s energy
sensitivity and low
noise level make it
ideal for a varicty

Bf measurements.”




Model 5000 DC SQUID

Controller

This flexible solution is for

researchers who need a high-

performance DC SQUID controller for
multiple channels. It has eight
expansion slots available for plug-in

Model 500 multicards, permitting

from one to eight channels of

operation, It also provides three
methods of operational control:

1. Front-panel LCD display
and key pad.

2. Remote computer and GPIB port
(IEEE-488 Protocol), supporting
the full bandwidth of the A/D
converler, up to 16KHz for
digitized single-channel
SQUID output,

3. Remote computer and RS-232
port for lower data transfer rates.

DC SQUID Systems

The Model 5000 also possesses the
following high-performance capabil-
ities in addition to the previously
listed features that it shares with the
Model 550 Controller:

b 16-bit A/D converter capable of
multiplexing all eight channels
of SQUID output.

» 68020 microprocessor,
EPROMs, and battery backup
RAM for program control.

» Floating point unit (or math
caprocessor) and real-time clock.

b Instant-access configuration
menus to allow control of all
functions directly from the front
panel display.

b Quick selection of the range,
gain, bandwidth, filter settings,
and other operating parameters
for all channels.

p Simultaneous overall display of
one fo eight channels on front-
panel LCD to show independent
values for range, gain, bandwidth,
status, and filler states.
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Model 550 DC SQUID
Controller

This low-cost coniroller is the latest
product offering from Quantum
Design. In addition to its small size,
it provides an affordable alternative
for users who need only one
channel. It also features many output
options. Since it permits so many
configuration allernatives and
outputs, it can be easily integrated

“Some people prefer to use n
FeHOte compiter to perfornt
the functions listed, but the
front-panel LCD display
offers muech of the same
Mexibility for monitoring
and controlling your
experiments. The Model
S000 Multiple Channel
and Single Channel

Displays are shown here.”

into a wide range of experiments. In
addition to the previously listed
capabilities that it shares with the
Model 5000 Controller, it offers the
following features:

» Low power, low noise electronics
in a compact package.

»  Open architecture to adapt to a
variely of applications.

» High-performance packaging
and I/0 buffering providing
EMI/RFI protection and ground
loop isolation.

» Enhanced tuning capabilities to
ease optimization for low-noise
operation.

b Compensation for zero
temperature coefficient.



DC SQUID Systems

DC SQUID Model DFP-1 DC
Micropreamp SQUID Probe
Suitable for use with either Model This probe-used with either the
550 or Model 5000, this small, Model 550 or Model 5000—provides
backshell-style unit meels the a flexible transmission line and the
demands of single- and multi- appropriate operating environment
channel systems. It provides a for the sensor. Installation is easy as
standard interface to the DC SQUID the sensor fits into the simple plug-
sensor and provides a balanced in connector without the restrictions
Wity ies cxpapsion sots for drive level to controllers and of a rigid probe. The sensor quickly
multicards, the Model 5000 multicards. Featuring impressive cools to superconducting
cna provide wp to eight low-noise performance, it can be temperatures— taking advantage of
chanmels of operation.” used with either internal or external its low thermal heat load design. The
feedback-with up to 10 meters of probe is wired for internal or
cable for the Model 5000 and up to external feedback applications, and
12 meters of cable for the Model it provides both RF immunity and
Model 500 DC SQUID 550. The micropreamp's built-in RF magnetic shielding for the
Multicard shielding and filtering improve he sensorall characteristics that
Mullicards enable users to select system's immunity to RF contribute to accurate, trouble-free
range, gain, bandwidth, null, bias, interference. measurements.

three-pole low-pass filters, and an
auto-zero function for each channel.

“As o singgle-chanael
systean, the Model 550

offers many of the sanie

Sfeatures as the Model

S000 in a compact

package.




Specifications

DC SQUID Products
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“Ounantum Design’s SQUIDs are now at work in some of the
world’s most advanced sensor applications, inclnding the
detection of corresion and defects in aiveraft wings and

studies of gravitational radiation in Gravity Probe B.”

About Quantum Design
In the decade since it was founded,
Quantum Design has become the
leader in developing and delivering
superior SQUID-based instruments
and systems. We provide a full
spectrum of scientific and
engineering support for customers
internationally. Our scientists keep
in constant touch with leading
scientists around the world who

Q

furnish unique insights into new and
existing product and performance
requirements. Quantum Design’s
charter is to create, engineer,
market, and support leading-edge
systems and instruments based on a
solid foundation of advanced
technology.

Quantum Design's family of
SQUID sensors, electronics, and
systems brings high performance

and ease of use to your laboratory.
This product line represents a new
generation of instruments and
components that will form the heart
of future SQUID measurement
systems for military, commercial,
and research applications. Quantum
Design is committed to providing its
customers with the most advanced
measurement systems, instruments,
and components possible.

uantumDesign
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11578 Sorrento Valley Rd.
San Diego, CA 92121
Tel: 858-481-4400

Fax: 858-481-7410

Email: info@qdusa.com
Web: www.qdusa.com
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