We have described the basic oscilloscope controls that a beginner needs
to know about. Your oscilloscope may have other controls for various
functions. Some of these may include:
» Automatic parametric measurements
» Measurement cursors
P Keypads for mathematical operations or data entry
» Printing capabilities
» Interfaces for connecting your oscilloscope to a computer or directly
to the Internet
Look over the other options available to you and read your oscilloscope’s
manual to find out more about these other controls.

The Complete Measurement System

Probes

Even the most advanced instrument can only be as precise as the data
that goes into it. A probe functions in conjunction with an oscilloscope
as part of the measurement system. Precision measurements start at
the probe tip. The right probes matched to the oscilloscope and the
device-under-test (DUT) not only allow the signal to be brought to the
oscilloscope cleanly, they also amplify and preserve the signal for the
greatest signal integrity and measurement accuracy.

» To ensure accurate reconstruction of your signal, try
to choose a probe that, when paired with your

oscilloscope, exceeds the signal bandwidth by 5 times.
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> Figure 40. Dense devices and systems require small form factor probes.

Probes actually become part of the circuit, introducing resistive,
capacitive and inductive loading that inevitably alters the measurement.
For the most accurate results, the goal is to select a probe with minimal
loading. An ideal pairing of the probe with the oscilloscope will minimize
this loading, and enable you to access all of the power, features and
capabilities of your oscilloscope.

Another consideration in the selection of the all-important connection to
your DUT is the probe’s form factor. Small form factor probes provide
easier access to today’s densely packed circuitry (see Figure 40).

A description of the types of probes follows. Please refer to
Tektronix” ABCs of Probes primer for more information about this
essential component of the overall measurement system.
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> Figure 41. A typical passive probe with accessories.

Passive Probes

For measuring typical signal and voltage levels, passive probes provide
ease-of-use and a wide range of measurement capabilities at an
affordable price. The pairing of a passive voltage probe with a current
probe will provide you with an ideal solution for measuring power.

Most passive probes have some attenuation factor, such as 10X,
100X, and so on. By convention, attenuation factors, such as for the
10X attenuator probe, have the X after the factor. In contrast,
magnification factors like X10 have the X first.

The 10X (read as “ten times”) attenuator probe reduces circuit loading

in comparison to a 1X probe and is an excellent general-purpose passive
probe. Circuit loading becomes more pronounced for higher frequency
and/or higher impedance signal sources, so be sure to analyze these sig-
nal/probe loading interactions before selecting a probe. The 10X
attenuator probe improves the accuracy of your measurements, but also

reduces the signal’s amplitude at the oscilloscope input by a factor of 10.
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Because it attenuates the signal, the 10X attenuator probe makes it
difficult to look at signals less than 10 millivolts peak-to-peak. The 1X
probe is similar to the 10X attenuator probe but lacks the attenuation
circuitry. Without this circuitry, more interference is introduced to the
circuit being tested. Use the 10X attenuator probe as your general-purpose
probe, but keep the 1X probe accessible to measure slow-speed,
low-amplitude signals. Some probes have a convenient feature for
switching between 1X and 10X attenuation at the probe tip. If your

probe has this feature, make sure you are using the correct setting

before taking measurements.

Many oscilloscopes can detect whether you are using a 1X or 10X
probe and adjust their screen readouts accordingly. However with some
oscilloscopes, you must set the type of probe you are using or read from
the proper 1X or 10X marking on the volts/div control.

The 10X attenuator probe works by balancing the probe’s electrical
properties against the oscilloscope’s electrical properties. Before

using a 10X attenuator probe you need to adjust this balance for your
particular oscilloscope. This adjustment is known as compensating the
probe and is described in more detail in the Operating the Oscilloscope
section of this primer.



> Figure 42. High-performance probes are critical when measuring the
fast clocks and edges found in today’s computer buses and data
transmission lines.

Passive probes provide excellent general-purpose probing solutions.
However, general-purpose passive probes cannot accurately measure
signals with extremely fast rise times, and may excessively load sensitive
circuits. The steady increase in signal clock rates and edge speeds
demands higher speed probes with less loading effects. High-speed
active and differential probes provide ideal solutions when measuring
high-speed and/or differential signals.
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> Figure 43. Differential probes can separate common-mode noise from
the signal content of interest in today’s fast, low-voltage applications —
especially important as digital signals continue to fall below typical
noise thresholds found in integrated circuits.

Active and Differential Probes

Increasing signal speeds and lower-voltage logic families make accurate
measurement results difficult to achieve. Signal fidelity and device
loading are critical issues. A complete measurement solution at these
high speeds includes high-speed, high-fidelity probing solutions to match
the performance of the oscilloscope (see Figure 42).

Active and differential probes use specially developed integrated circuits
to preserve the signal during access and transmission to the oscilloscope,
ensuring signal integrity. For measuring signals with fast rise times, a

high-speed active or differential probe will provide more accurate results.
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> Figure 44. The Tektronix TekConnect™ interface preserves signal integrity to
10 GHz and beyond to meet present and future bandwidth needs.

Probe Accessories
Many modern oscilloscopes provide special automated features built into
the input and mating probe connectors. In the case of intelligent probe
interfaces, the act of connecting the probe to the instrument notifies the
oscilloscope about the probe’s attenuation factor, which in turn scales the
display so that the probe’s attenuation is figured into the readout on the
screen. Some probe interfaces also recognize the type of probe — that is,
passive, active or current. The interface may act as a DC power source for
probes. Active probes have their own amplifier and buffer circuitry that

requires DC power.
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> Figure 45. The Tektronix SF200A and SF500 Series SureFoot™ adapters
provide reliable short-lead length probe tip connection to a specific pin on an

integrated circuit.

Ground lead and probe tip accessories are also available to improve
signal integrity when measuring high-speed signals. Ground lead
adapters provide spacing flexibility between probe tip and ground lead
connections to the DUT, while maintaining very short lead lengths from

probe tip to DUT.
Please refer to Tektronix’ ABCs of Probes primer for more information

about probe accessories.



