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4 true differential  inputs 

Flexible 12- or 14-bit resolution 

20 MHz bandwidth 

Up to 400 MSjs sampling rate 

256 MS capture memory 

High common-mode  rejection ratio 

Balanced high-impedance inputs for a low circuit load 

Intelligent probe interface 
 

Measure differential signals with  a single channel 

Measure non-ground-referenced signals 

Reject common-mode voltages in electronic and biomedical applications 

Safely probe  single and 3-phase voltages with 1000 V CAT Ill probe s 

Measure power drawn by mobile and loT devices 
 

Choice of accessories for  sensitive low-level, general 

electronic and 1000 V CAT Ill  applications 
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PicoScope 4444  differential oscilloscope 

 

The PicoScope 4444:  a new standard in differential measurement 
 

With four true differential inputs, 12- to 14-bit resolution and wide differential and common-mode voltage ranges, the PicoScope 4444  and its accessories offer accurate and detailed measurement for a 

multitude of applications. 
 

The two key accessories are the new PicoConnectÊ differential voltage probes. We have used 9-pin D-type connectors to create a true differential probe interface. These Pico D9 connectors also allow 

the PicoScope software to automatically identify the probe and select the appropriate display settings. 
 

The TA271 and TA299 adaptors allow you to use the PicoScope 4444 with traditional BNC-connected accessories. 
 

1:1 differential probes 
 

With most oscilloscopes, just connecting to the signal of interest can be very frustrating when one 

of the connection points has to be grounded. With the PicoConnect 441 1:1 differential voltage 

probe, the PicoScope 4444  high-resolution differential oscilloscope allows the freedom to connect 

to and visualize signals that are off-limits to a grounded-input oscilloscope. Connect directly to 

current-sensing resistors and differential signals, or across non-grounded  components in a signal 

path. 
 

The PicoConnect 441 probe does not attenuate your signal and is well suited to numerous 

electronics applications, as well as biomedical  and other scientific research, as it allows high-speed 

high-resolution measurements  on signals between ±10 mV and ±50 V in the presence of common- 

mode voltages and noise. 

1000 V CAT III differential probes 
 

Testing and characterization of power supplies can present the oscilloscope user with many 

challenges, such as hazardous  voltages (often floating without reference to ground), feedback 

circuitry with electrical isolation, and a wide range of signal levels. One wrong  connection  of a 

ground lead and sparks can fly! Using the PicoConnect 442 1000 V CAT III differential voltage 

probe with the PicoScope 4444,  you can easily connect to and visualize the wide range of signals 

that need to be characterized. 
 

The PicoConnect 442 probe has a 25:1 attenuation ratio and is suitable for testing in a range of 

applications, including distribution boards, circuit breakers, junction boxes, switches, fixed socket 

outlets and industrial equipment such as permanently connected stationary motors. 
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Why make differential measurements? 
 

While  you can make a wide variety of measurements with an ordinary ground-referenced scope, there are some circumstances where that just wonôt work. 
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Common-mode  voltages are unwanted signals that are applied equally to both measurement terminals in your probing system. The circuit above consists of a signal source (purple) with AC and DC 

components producing a total output of V
SIG

, which we wish to measure. However, the circuit also contains an unwanted voltage source (green) that also has AC and DC components adding up to V
CM

, a 

common-mode voltage. This situation is quite common, for example when probing high-side drivers in amplifiers and power supplies. 
 

As the diagram above shows, probing this circuit with a single-ended scope results in a distorted waveform (V
SUM

) on the display. We cannot simply connect the probe ground to the negative terminal of 

V
SIG

, as that would short-circuit V
CM 

to ground through  the oscilloscope, possibly causing a circuit malfunction  or damage to the instrument. We need a measuring system that can safely detect V
SIG 

and 

ignore V
CM

. 
 

The solution, as shown below,  is to connect a differential scope input across the positive and negative terminals of the signal source. The differential input does not measure V
CM

, only V
SIG

, so V
SIG  

is what 

you see on the oscilloscope display. 
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Differential scopes can measure the AC or DC voltage between two points connected to the positive and negative leads, when neither of the points is grounded. This enables them to take measurements 

where single-ended scopes canôt, for example at voltages that are much higher than ground potential. The resulting measurements focus exclusively on the potential difference between the probes. 
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Why  use the PicoScope 4444  differential oscilloscope? 
 

There are, of course, plenty of differential probes available, all with similar inconveniences: bulky interface boxes, missing or flat batteries, snaking power leads... The PicoScope 4444  uses specially 

designed passive voltage probes that have smaller and lighter (or no) interface boxes. The PicoScope 4444  has high resolution and deep memory and lets you make multiple differential measurements at 

the same time, while never occupying more than one power socket. Its intelligent probe interface automatically configures the PicoScope display to your probes, so you donôt have to. 

 
True differential measurements in high resolution 

 

The PicoScope 4444ôs  four D9 inputs allow you to make true differential measurements. The maximum input range at full scale is ±50 V (±1000 V using the PicoConnect 442 1000 V CAT III probe), and 

the maximum common-mode range is also ±50 V (also ±1000 V with the PicoConnect 442 probe). You can set the scope to measure at resolutions of 12 or 14 bits, far better than the 8-bit resolution 

typical of many oscilloscopes. The deep capture memory  (up to 256 million samples shared by the active channels) is another advantage, allowing you to carry out long captures without lowering the 

sampling rate. 
 

The two images below show a sine wave with a sawtooth  interference pattern, displayed on an 8-bit PicoScope 2208B (left) and a PicoScope 4444 in 12-bit mode (right). The PicoScope 2208B has 

greater bandwidth  and a faster sampling rate than the PicoScope 4444, but fails to resolve the fine detail of the signal. The 12-bit resolution of the PicoScope 4444  offers 16 times as much vertical detail, 

and its deeper capture memory of 256  MS gives it greater horizontal resolution, too. 
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Deep memory 
 

The PicoScope 4444  oscilloscope offers a large capture memory of 256  MS, allowing  it to sustain high sampling rates across long timebases. Running at 12-bit resolution, it can sample at 400 MS/s all the 

way down to 50 ms/div giving a 500 ms total capture time. 
 

Powerful tools are included to allow you to manage and examine all of this data. As well as functions such as mask limit testing and color persistence mode, the PicoScope 6 software enables you to zoom 

into your waveform by several million times. The Zoom Overview window allows you to easily control the size and location of the zoom area. 
 

The image below shows how deep memory allows us to zoom in on an individual color burst in an NTSC signal, while preserving the detail of the signal. 
 

 
 
 
 
 
 

Zoom Overview window 
 
 
 
 

Zoomed area 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Up to 10 000 waveforms can be stored 

in the segmented waveform buffer. The 

When the trace length is set to be shorter than the scopeôs memory,  the PicoScope 4444  will 

automatically configure  the memory  as a circular buffer, recording recent waveforms for review. For 

Buffer Overview window then allows you 

to rewind and review the history of your 

waveform. 
 

You can also use it to view mask limit 

test failures, making it far easier to spot 

infrequent glitches. 

example, if 1 million samples are 

captured, up to 250 waveforms will 

be stored in oscilloscope memory. 

Tools such as mask limit testing can 

then be used to scan through  each 

waveform to identify anomalies. 

     



 

Unique intelligent probe interface 
 

When you connect any Pico Technology probe with D9 connection to the PicoScope 4444,  the 

PicoScope 6 software will detect, identify and, where necessary, power it. This means you spend 

less time setting up and donôt have to worry about battery packs or power supplies. The software 

automatically sets up the display and controls to match your probe. 
 

A notification appears in the bottom right corner of the PicoScope display whenever you connect or 

remove a probe. 

Signal integrity 
 

Careful front-end design and shielding reduces noise, crosstalk, and harmonic distortion. Years of 

oscilloscope design experience can be seen in improved bandwidth flatness, low distortion, and 

excellent pulse response. We are proud of the dynamic performance of our products, and publish 

their specifications in detail. 
 

The result is simple: when you probe a circuit, you can trust in the waveform you see on the screen. 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Excellent value and convenience 
 

The PicoScope 4444  differential oscilloscopes and their accessories are highly cost-effective, compact and convenient, 

especially compared to combining  a traditional single-ended oscilloscope with the same number of differential probes. 
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