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The ever-increasing demand for
battery-powered mobile devices
and more energy efficient green
product development has triggered
a rising demand for oscilloscope
measurement solution that can
accurately test and measure the
small signals with higher accuracy.
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Probing considerations

If you are measuring the small amplitude of ripple and noise
on your power rail or devices, you may need to use an oscillo-
scope at or near its more sensitive V/div setting.

First, try using a probe with a lower attenuation ratio such

as 1:1 probe, rather than using the standard passive probe
with 10:1 attenuation ratio that shipped with your instrument.
With a 10:1 probe, not only is the oscilloscope’s base-line
noise floor increased by a factor of 10, but the minimum V/
div setting of scope is also ten times higher than with a 1:1
probe.

Another very important tip in probing small signal is to mini-
mize the amount of residual noise picked up by the probe. A
15-cm long ground lead and a hook tip that typically come
standard with a general purpose passive probe could pick up
noise generated by the target signal or other devices nearby.
Use a smaller probe tip and a shorter ground connection
such as a BNC adapter on the board or a bayonet type of
ground lead reducing noise picked up by minimizing the loop
of the connections and also reducing inductive loading.

BW Limit

N2873A 10:1 probe on channel 1 (yellow) and N2870A 1:1 probe on
channel 3 (blue) measuring 2mVpp 100kHz sine wave.

Use a smaller probe tip and a shorter ground connection for reduced
noise pickup and inductive loading.

Higher resolution and lower noise acquisition

When measuring small signals with a large dynamic range, you
need a measurement resolution that is higher than the 8 bits
provided by conventional digitizing oscilloscopes. Rather than
resorting to a high-resolution digitizer or other measuring instru-
ment, you can use the built-in high-resolution mode or averaging
mode on your oscilloscope to measure a parameter with a resolu-
tion higher than 8 bits and lower noise. Each acquisition mode has
pros and cons, but

Use averaging acquisition mode when:

The maximum oscilloscope bandwidth is required
- The signal is repetitive

Large memory depth is not required

Control of the number of averages is desired

Use high-resolution acquisition when:
- The maximum oscilloscope bandwidth is not required, or the
oscilloscope has excess sample rate relative to its bandwidth
- The signal must be captured from a single trigger
- Deep memory to capture long time ranges is required

Normal mode

High resolution
mode

Averaging mode (8x)

Helpful scope setups

If you're interested in measuring only the AC component of the
input signal, you may want to set the scope to an AC coupled
mode that removes the DC offset from the input waveform. If the
signal output has small AC riding on top of large DC offset (such
as 5V or 12V), you may leave the scope to a DC coupled mode
and let the probe provide the offset. Some active probes such as
the Keysight Technologies, Inc. InfiniiMax probe or the N2750A
InfiniiMode probe provide a wide range of offsets to cancel out
the DC offset of the input signal and make more effective use of
the probe’s dynamic range.

Don’t forget to utilize the scope’s built-in bandwidth limit or low
pass filtering function. Most scopes have a built-in 20 MHz LPF
circuit that limits the bandwidth of the scope. By limiting the
bandwidth, you can effectively block unwanted high frequency
noise from input signals.
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For small current measurements

For more information on Keysight

Keysight offers a unique solution to address the need for high-sensitivity current mea- Technologies products, applications or

surements with a wide dynamic range. The N2820A/21A AC/DC current probes offer the services, please contact your local Keysight

industry’s highest sensitivity among oscilloscope current probes, going all the way down office. The complete list is available at:

to 50 uA with a maximum current range of 5 A. www.keysight.com/find/contactus

The N2820A 2-channel high sensitivity current probe comes with two parallel differ- Americas

ential amplifiers inside the probe with different gain settings. The low gain side allows Canada (877) 894 4414

you to see the entire waveform or the “zoom out” view of the waveform and the high Brazil 55113351 7010

gain amplifier provides a “zoom in” view to observe extremely small current fluctuations, Mexico 001 800 254 2440

such as a mobile phone’s idle state. The N2820A/21A current probes are optimized for United States (800) 829 4444

measuring the current flow within the DUT to characterize sub-circuits, allowing the user Asia Pacific

to see both large signals and details on fgst an.d W|d‘e—”dy‘nfa1m|c current waveforms. The Australia 1800 629 485

N2820A/21A current probes are compatible with InfiniiVision 3000X, 4000X and Infinii- China 8008100189

um 9000 Series scopes. Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866

Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
myKeysight Opt. 1 (DE)
myKeysight www.keysi.ght.cc.Jm/'find/mylfeysight' ggt g E::TF;)
A personalized view into the information most relevant to you. United Kingdom 0800 0260637
Keysight Channel Partners
www.keysight.com/find/channelpartners For other unlisted countries:
Get the best of both worlds: Keysight's measurement expertise and product www.keysight.com/find/contactus
breadth, combined with channel partner convenience. (BP-09-23-14)
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