Why Your Next Vehicle Repair Tool Should Be An Automotive Oscilloscope

As vehicles and machines become more complex, more workshops are
choosing automotive oscilloscopes to meet the needs of modern
vehicle diagnostics. Multimeters and scan tools remain a permanent
feature in a garage, often being the go-to tool for resetting service
intervals, basic electrical testing and reading DTCs. However, an auto
scope offers deep signal analysis that identifies the root cause of a fault.

The testing and verification steps pay dividends when building customer
loyalty and confidence by preventing comebacks. And, it allows you to
save time and money often spent replacing parts based on a hunch. But,
not all scopes are made equal. Traditional automotive scopes that have a
screen and processor built in are often complex, clunky and fall behind as )
hardware becomes out of date. With a PicoScope Automotive : S
Oscilloscope, you access high-performance diagnhostics that improve as ' RN
the processing power of your laptop or tablet upgrades.

Free, easy-to-use software comes with lifetime updates, ensuring your device adapts as your testing capability and
technology advances. And, our scopes have a portable form factor that means your tool travels wherever the fault takes
you.

What Is An Automotive Oscilloscope?

An automotive USB oscilloscope is a compact diagnostic instrument that plugs directly into the USB port of your existing
device to capture and analyze high-speed electrical signals from vehicle sensors, actuators, communication networks and
more. By using your computer’s monitor, processor, and storage, it displays detailed waveform and deep memory analysis
(the ability to record long timeframes at high sampling rates) that improves over time with your equipment.

Explore Automotive Oscilloscopes

What Can An Automotive Oscilloscope Diagnose?

Common tests and applications an automotive oscilloscope can diagnose include sensor and actuator diagnostics,
network and serial bus testing, pressure analysis, noise, vibration, and balancing as well as EV systems.

Let’s understand these tests in more detail.

e Sensor & Actuator Diagnostics: View real-time operation of injectors, ignition coils, and camshaft/crankshaft
sensors. Extensive memory allows you to capture full drive cycles to isolate intermittent engine misfires.

e Network & Serial Bus Testing: Decode CAN, CAN FD, LIN, FlexRay, and more data streams to verify bus health and
spot signal corruption caused by damaged wiring or failing control modules.

¢ In-Cylinder Pressure Analysis: Combine your USB scope with pressure sensors to perform dynamic tests of
engine components, checking valve timing, exhaust restrictions, and cylinder compression without major
mechanical teardown.

¢ NVH: Expand into noise, vibration and balancing analysis with a PicoBNC+® NVH Diagnostics Kit. This will allow
you to systematically chase down those elusive customer complaints that can be so elusive when it comes to
knocks, rattles, squeaks and unwanted vibrations.

e EV Systems: Conduct High-Voltage EV safety checks using Electric Vehicle Kits and accessories with integrated
and dedicated apps—all managed from a single laptop interface, which removes the need for switching between
multiple display devices that can be time-consuming.
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How Does An Automotive Scope Compare To Other Tools In Your Workshop?

While scan tools report what a vehicle’s control units think is happening via serial data, oscilloscopes measure the true
behavior of electrical voltage over time. Automotive USB scopes build on traditional standalone hardware by using PC
processing power to deliver high-resolution waveform analysis, long recording buffers (continuous storage of signal history)
and seamless data sharing (direct exchange of raw waveforms).

Traditional Multimeter

Diagnostic Scan Tool

Traditional Standalone

Scope

Automotive USB Oscilloscope

Primary Function

Display & Visuals

Glitch Capture

Recording Buffer

Portability

Software & Costs

Measures basic electrical properties,
like average voltage, resistance, and

current.

PID graphs are low resolution and have
a low refresh rate. No graphical trace of

the signal over time.

Updates too slowly to catch fast
signals, averaging out rapid
fluctuations and completely missing

brief glitches.

Mone. Only displays real-time live
numbers (with basic min/max hold on

some models).

Ultra-portable handheld device that

easily fits in a pocket or toolbox drawer.

Low initial cost with no software, zero
updates, and no ongoing subscription

fees.

Reads serial ECL data, fault
codes (DTCs), live PIDs, and runs

bi-directional actuator tests.

Built-in handheld touchscreen
showing text, diagnostic codes,

and low-refresh PID graphs.

Slow update rates (~10-100
ms) dependent on ECU
processing. Misses fast

electrical drops.

Short PID data logs. Cannot
record physical voltage

waveforms on sensor wires.

Highly portable wireless VCI
tablet - ideal for guick fault-code

scans in the service bay.

High ongoing annual software
subscriptions required to keep

vehicle coverage current.

Takes voltage signal
measurements directly from
wiring and sensors using

dedicated hardware.

Small, low-resolution fixed screen
that makes analyzing complex or

multi-channel signals difficult.

High sample rate, but limited
buffer storage drops detail over

longer recording times.

Limited buffer memory, forcing a
trade-off between capture length

and signal detail.

Bulky diagnostic cart or heavy
handheld unit that requires
dedicated battery packs or mains

power.

Static or proprietary software that
is costly or difficult to upgrade as

technology evolves.

Measures electrical voltage, temperature,
pressure and many other signals with sub-
microsecond precision and advanced software

processing.

High-resolution PC screen viewing up to 4K,
allowing multi-channel zooming across large

displays.

Uttra-high sample rates (up to 400 MS/s) that
catch microsecond signal drops and sensor

glitches.

Massive waveform memory buffers that record

full drive cycles at maximum resolution.

Compact USB-powered device that plugs into your

laptop for seamless active road testing.

Free lifetime software updates, integrated

reference waveform lioraries, and guided tests.

5 Reasons Automotive USB Scopes Are Essential For Modern Vehicle Diagnosis

1. A Familiar & Unified Interface

Technicians already rely on laptops for OEM scan tools, technical manuals, and wiring diagrams. Operating a PicoScope
Automotive Oscilloscope on the same screen consolidates your diagnostic setup, keeping waveforms, scan data and
manufacturer specs in a single unified view, which will save diagnosis time.

2. Built For Mobile Technicians & Road Testing

Intermittent faults rarely happen in the service bay and often require driving the vehicle to replicate the fault. Compact USB
scopes can run directly off laptop USB power, letting you capture live sensor and actuator data on dynamic road tests
without bulky power cords or heavy equipment hindering the process.

3. Scalable & Cost-Effective

Rather than replacing hardware for every technological advancement seen within vehicles, PicoScope 7 Automotive
Software supports expanding the capability of your existing device. Workshops can affordably outfit multiple service bays,
whilst maintaining a single, standardized diagnostic interface. This improves diagnostic efficiency, allowing you to increase
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the volume of work coming through your workshop, which will give a good return on investment, especially when
considering the misdiagnosis of a control unit can cost thousands just in parts, let alone lost time.

4. Industry-Standard Diagnostic Accuracy

A PC-based scope delivers professional-grade sampling speeds of up to 400 million samples per second (MS/s) required to
spot dropouts, perform wiggle tests on wiring harnesses and verify complex sensor data, for example, when looking at
camshaft/crankshaft correlation. With precise data, your diagnosis becomes more accurate, allowing you to achieve first-
time fixes for your customer. PicoScopes are also used by most of the major vehicle manufacturers.

5. Future-Proof Diagnostic Technology

Vehicle architectures are evolving, from high-voltage electric vehicles (EV) to hybrid electric vehicle (HEV) powertrains
and CAN-FD and Ethernet networks. PicoScope Automotive Oscilloscopes offer some distinct advantages that allow you
to future-proof your workshop diagnostics:

e Software updates with no subscription fee or contract expand your scope’s capabilities without requiring new
hardware

e Modular kits expand your current scope to meet the changing needs of your business and the vehicles you work on

e One PicoScope allows you to test multiple applications, so you only need to invest once to reap the benefits in your
vehicle diagnostics
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