Low-noise Preamplifiers
for measuring small signals
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I Preamplifiers for measuring small signals

All physical phenomena such as sound, vibration and light can be
measured and analyzed if converted into electrical signals by
Sensors.
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It is hard to measure or analyze the signals straight out of sensors, because
sometimes the signals can be very small.

jl> Noise had huge impact on the measurement of small signals.
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I Preamplifiers for measuring small signals

Noise can be mixed during any stages of the signal measurements
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Noise
In order to measure properly, the ratio of measurement

signal and noise (S/N ratio) is very crucial.

And by using a preamplifier, the S/N ratio is expected to be
highly improved.



I Preamplifiers for measuring small signals

Points to select a preamplifier:

® Level of the signal to be amplified
® Signal Frequency Range

® Input Mode

@® Input/Output Impedance

® Temperature Drift

@® Input Coupling etc.



I Types of preamplifiers

Two Main Different Types:

1. Voltage preamplifier
1-1. Voltage Preamplifier
1-2. Differential Amplifier
1-3. Isolation Amplifier

2. Current preamplifier (Current to voltage amplifier)

?

What are the differences? “m



I Types of preamplifiers

1-1. Voltage Preamplifier

The most common preamp is the one that amplifies the input
voltage signal and outputs the voltage.
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Voltage Preamplifier

Most sensors output voltage signal from temperature,
acceleration, Sound, vibration, etc.



ITypes of preamplifiers

1-2. Differential Amplifiers

A voltage preamplifier that amplifiers the potential difference
between two signals.
There are 2 signal inputs(Positive and negative input)

Effective for removing common mode noise.
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Preamplifier :

In some cases, noise increases by connecting the device to GND.
And it works well for noise mixed (common mode noise) in the

measurement signal from GND..



I Types of preamplifiers

Regular Voltage Preamplifier (Single-ended)
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Generally, it is able to cancel common mode noise up to about 10V.
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I Types of preamplifiers

1-3. Isolation Amplifier

Voltage preamplifier is isolated between input and output.
It is effective for removing large common mode noise.
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Voltage Vo is not affected by Vn.

Even if several kV of common mode noise occurs, it will not

affect the output signal.
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I Types of preamplifiers

2. Current preamplifier

An amplifier that converts an input current signal into a voltage signal

Sensor

Generally, optical sensors(such as photodiodes etc.) have current output.

Yet measuring instruments and analyzers are normally voltage inputs,

Current Amplifier

So a conversion is required.

»

Analyzer
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I NF Products: General-purpose Models with variable gains

General-purpose models that can be used for multiple
purposed, such variable gain, built-in filter, common mode
noise removal, etc.

* DCto 10MHz, Gain 10 to1000 times
- Single-ended,/ Differential Input switchable
 Equipped with DC offset cancelling function

Differential Amplifier
5307

* DCto1lMHz, Gain 0.1 to 1000 times
- Effective for removing large common mode noise
* For measurement around high power equipment

Isolation Amplifier
5325
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I NF Products: Models with ultra low noise

Top-level ultra low noise characteristics

- DC to up to 100MHz (Voltage input model)

* Ultra low noise 0.25nV/VHz(SA-230F5)

- Single ended / Differential input: All 11 models
* Current input type: All 5 models

Low noise Preamplifier
SA-200/SA-400/SA-600 series

- DC to up to 500kHz (108 V/A)

* Ultra low noise 2.5fA/VHz

- Variable gain type, current amplifier
* Current suppression function

Programmable current amplifier
CA5351
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I NF Products: Onboard model for board mounting

Supports mounting onto equipment

Voltage Input

JJ-; = “- DC to up to 20MHz
H] H - Single ended/Differential input: All 6 models
Fixed gain voltage preamplifier

Low noise amplifier
CA series

DC to1MHz/DC to 10MHz: 2 types
Fixed gain current preamplifier

Current-voltage conversion module
IV-202F4 /' IV-204F3
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I NF Products: Multi-channel Model

Supports multi-channel needs
Compact preamplifier available in rack-mount size

* DC to up to 20MHz

- Low noise 1.3nV/VHz (Bipolar input)

- Single ended/Differential inputs switchable

* Apply to the demands of quantum computer research

Multi-channel low noise amplification system

We provide customization of preamplifier upon your request )
* Multi-channel according to the application

* Change the input impedance according to the output resistance of the sensor

* Downsizing/High-density mounting according to user’s purpose

- J

. 14



I Conclusion

1. Preamplifier for small signal measurement
Measurement of small signals is very susceptible to noise
And the role of preamplifier: amplify a signal to be measured and analyzed.
By using a preamplifier, the S/N ratio is expected to be highly improved.

2. Types of preamplifiers
1 .For voltage signal amplification
1-1 Voltage Preamplifier
1-2 Differential amplifier suitable for common mode noise
1-3 Isolation amplifier for high voltage noise
2 . For voltage conversion/amplification of current signals
Current preamplifiers

3. NF Products
Available from module type to desktop type

Also further customization support is also available.
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