Test Equipment Solutions Datasheet

Test Equipment Solutions Ltd specialise in the second user sale, rental and distribution of
quality test & measurement (T&M) equipment. We stock all major equipment types such as
spectrum analyzers, signal generators, oscilloscopes, power meters, logic analysers etc from
all the major suppliers such as Agilent, Tektronix, Anritsu and Rohde & Schwarz.

We are focused at the professional end of the marketplace, primarily working with customers
for whom high performance, quality and service are key, whilst realising the cost savings that
second user equipment offers. As such, we fully test & refurbish equipment in our in-house,
traceable Lab. Items are supplied with manuals, accessories and typically a full no-quibble 2
year warranty. Our staff have extensive backgrounds in T&M, totalling over 150 years of
combined experience, which enables us to deliver industry-leading service and support. We
endeavour to be customer focused in every way right down to the detail, such as offering free
delivery on sales, covering the cost of warranty returns BOTH ways (plus supplying a loan
unit, if available) and supplying a free business tool with every order.

As well as the headline benefit of cost saving, second user offers shorter lead times, higher
reliability and multivendor solutions. Rental, of course, is ideal for shorterterm needs and
offers fast delivery, flexibility, try-before-you-buy, zero capital expenditure, lower risk and off
balance sheet accounting. Both second user and rental improve the key business measure of
Return On Capital Employed.

We are based near Heathrow Airport in the UK from where we supply test equipment
worldwide. Our facility incorporates Sales, Support, Admin, Logistics and our own in-house
Lab.

All products supplied by Test Equipment Solutions include:

- No-quibble parts & labour warranty (we provide transport for UK mainland addresses).
- Free loan equipment during warranty repair,if available.

- Full electrical, mechanical and safety refurbishment in our in-house Lab.

- Certificate of Conformance (calibration available on request).

- Manuals and accessories required for normal operation.

- Free insured delivery to your UK mainland address (sales).

- Support from our team of seasoned Test & Measurement engineers.

- 1S0O9001 quality assurance.

Test equipment Solutions Ltd
Unit 8 Elder Way

Waterside Drive

Langley

Berkshire

SL3 6EP

T: +44 (0)1753 596000
F: +44 (0)1753 596001

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




Low-Noise Voltage Preamplifier I

SR560 — DC to 1 MHz voltage preamplifier

GRS STANFORD RESEARCH SYSTEMS=——
(RS TER CUTOFFS (H:) E—

/ .03 3 3 30 300 3 30x 300k
(¥ a 1 16 100 1k 10 100k M

HIGH-PASS LOW-PASS
I _ I
@ AOLLOFF oBloct
INVERT
INV

JE COUPLING SOURCE
AC —
GND
100MQ 250F " ° T
it e : 00MQ 25pF

ODEL SR560
— GAIN MODE

HIGH

DYNAMIC RESERVE

P
T .
O | POWER e
x10
B
J— 77U T e —
LY 51
, —
)
.-

-4 nV/VHz input noise

+ 1 MHz bandwidth

- Variable gain from 1 to 50,000

«AC or DC coupled

- Two configurable signal filters

- Differential and single-ended inputs
- Line or battery operation

- RS-232 interface
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SR560 Low-Noise Preamplifier

TheSR560 is a high-performance, low-noise preamplifier
that is ideal for a wide variety of applications including
low-temperature measurements, optical detection, and
audio engineering.

Inputs

The SR560 has a differential front-end with 4 nV/ANHz input
noise and an input impedance of 100 MQ. Complete noise
figure contours are shown in the SR560 Tech Note at the end
of this section. The SR560's inputs are fully floating (BNC
shields are not connected to chassis ground). Both the
amplifier ground and the chassis ground are available on the
rear panel for flexibility in grounding the instrument. Input
offset nulling is accomplished by a front-panel potentiometer,
accessible with a small screwdriver.

In addition to the signal inputs, a rear-panel TTL blanking
input lets you quickly turn off and on the instrument's gain.
This is useful in preventing front-end overloading. The gain
turns off 5 s after the TTL level goes high, and back on again
within 10 ps after the TTL signal goes low.

Outputs

Two insulated output BNC connectors provide 600 € and
50 Q outputs. Both are capable of driving 10 Vpp into their
respective loads. Two rear-panel power supply outputs
provide up to 200 mA of +12 VDC referenced to the amplifier
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SR560 Low-Noise Preamplifier

ground. The outputs provide clean DC power for use as a
bias source.

Gain

Gain is selectable from 1 to 50,000 in a 1-2-5 sequence. An
adjustable gain feature lets you specify the gain as a
percentage of any of the fixed gain settings with 0.5 %
resolution. Gain can be selectively allocated before the filters
to optimize noise performance, or after the filters to reduce
susceptibility to overloads.

Filters

The SR560 contains two first-order RC filters whose cutoff
frequency and type (HPF or LPF) can be configured from the
front panel. Together, the filters can be configured as a 6 or
12 dB/oct rolloff low-pass or high-pass filter, or as a 6 dB/oct
rolloff band-pass filter. A filter reset button is included to
shorten the overload recovery time of the instrument when
long filter time constants are being used. Filter cutoff
frequencies can be set in a 1-3-10 sequence from 0.03 Hz
to 1 MHz.

Battery Operation

Three rechargeable lead-acid batteries provide up to 15 hours
of battery powered operation. An internal battery charger

RS-232 Interface

The RS-232 interface allows listen-only communication with
the SR560 at 9600 baud. Up to four SR560s can be controlled
from a single computer, with each SR560 being assigned a
unique address. A "Listen" command specifies which SR560
will respond to commands on the RS-232 line. All functions
of the instrument (except power on) can be set via the RS-232
interface. The RS-232 interface electronics are opto-
isolated from the amplifier circuitry to provide maximum
noise immunity.

automatically charges the batteries when the unit is connected
to the line. The charger senses the battery state and adjusts the
charging rate accordingly. Two rear-panel LEDs indicate the
charge state of the batteries. When the batteries become
discharged, they are automatically disconnected from the
amplifier circuit to avoid battery damage.

No Digital Noise
The microprocessor that runs the SR560 is "asleep" except
during the brief interval it takes to change the instrument's

setup. This ensures that no digital noise will contaminate low-
level analog signals.
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SR560 Specifications

Input General
Inputs AC or DC coupled, single-ended External gating TTL input sets gain to zero

or differential Interfaces RS-232, 9600 baud, receive only
Input impedance 100 MQ + 25 pF Power 100/120/220/240 VAC, 6 W charged,
Maximum input 3 Vpp 30 W while charging. Internal batteries
CMRR 100 dB from DC to 1 kHz provide 15 hours of operation

(Decreases by 6 dB/octave from between charges. Batteries are

1 kHz to 1 MHz) charged while connected to the line.
Noise 4 nVAHz at 1 kHz Dimensions 8.3" x 3.5" x 13.0" (WHD)
Gain 1 to 50,000 in 1-2-5 sequence Weight 15 Ibs. (batteries installed)

Vernier gain in 0.5 % steps Warranty One year parts and labor on defects
Gain stability 200 ppm/°C in materials and workmanship

Frequency response +0.5 dB to 1 MHz, +0.3 dB to
300 kHz (gains up to 1000)

Filters
Signal filters 2 configurable (low-pass or high-

pass) 6 dB/oct rolloff filters.

—3 dB points are settable in a 1-3—10 50nV

sequence from 0.03 Hz to 1 MHz. N
Gain allocation High Dynamic Reserve—Gain is \>

increased after the signal filters to £ 40V

prevent overloading. @

Low Noise—Gain is increased X

before the filters to improve E 30nV

noise figure. N \

c
Output = 200V
e

Maximum output 10 Vpp into 50 Q and 600 Q () 100V N
Filter reset Long time constant filters may be B n \

reset with front-panel button. 5 [ —
DC drift 5 wV/°C referred to input

(DC coupled) 1Hz 10 Hz 100 Hz 1 kHz
Distortion 0.01 % at 1 kHz
Rear panel +12 VDC @ 200 mA referenced to Frequency

amplifier ground

PREAMPLIFIER BLOCK DIAGRAM
Signal Output
Front End Amplifier Amplifier 600Q Outputs
4 N
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SR560 Low-Noise Preamplifier

Noise Figure Contours

Noise figure contours are often provided with amplifier
specifications, but many users are unclear on what they
signify. The noise figure of an amplifier is the ratio (usually
expressed in dB) of the equivalent input noise of the amplifier
,at a given frequency, to the thermal noise of a source with a
given source impedance. Since the equivalent input noise of
an amplifier is simply the output noise divided by the gain,
this can be expressed as:

NF = 20 log (Output-Noise/Gain)/(Source Thermal Noise)

If the amplifier were noiseless, all the output noise would be
due to the source thermal noise, and the noise figure would be
0 dB. To the extent that the amplifier adds some of its own
noise, the Output-Noise/Gain will be bigger than the source
thermal noise, and the noise figure will be non-zero. Thus, the
noise figure is an indication of how much of the output noise
is contributed by the amplifier.

Since amplifier noise and thermal noise are functions of both
frequency and source impedance, noise figures are often
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plotted as contours on a graph of source resistance versus
frequency. At a given frequency, the noise figure is large for
very low source resistance since the thermal noise of the
source is small, and any amplifier noise leads to a large noise
figure. As the source resistance increases, the noise figure
becomes better until the current noise of the amplifier passing
through the high source resistance once again degrades the
noise figure.

At a constant source resistance, the noise figure is poor at low
frequencies because of the 1/f noise of the amplifier. As the
frequency is increased, 1/f noise decreases and the noise
figure improves. Eventually, for all transistors, the current
noise increases as a function of frequency, and the noise figure
begins to increase again.

Does this mean that you should always increase the resistance
of your source to reach the region of minimum noise figure?
Certainly not. By doing that you would only be making your
source noisier to improve. the noise figure. Remember, the
goal is to reduce total noise, not to minimize the noise figure.

SR560 Noise Figure
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