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1 English

11 Introduction

Thank you for purchasing a PicoScope 4444 differential PC oscilloscope, a highly
flexible differential oscilloscope suitable for a wide range of voltage measurement
applications.

This guide explains how to install the PicoScope software and connect and set

up your oscilloscope. For further information on the software, please refer to the
PicoScope 6 User’s Guide; for technical data relating to the oscilloscope itself, see
the PicoScope 4444 Data Sheet: both are included as PDF files on the software disk
and are available for download from www.picotech.com/downloads. You can
also access the PicoScope 6 User’s Guide from the Help menu within the PicoScope
software.

1.2 Safety information

To prevent possible electrical shock, fire, personal injury, or damage to the product,
carefully read this safety information before attempting to install or use the
product. In addition, follow all generally accepted safety practices and procedures
for working with and near electricity.

The product has been designed and tested in accordance with the European
standard publication EN 61010-1:2010, and left the factory in a safe condition. The
following safety descriptions are found throughout this guide:

A WARNING identifies conditions or practices that could result in injury or death.
A CAUTION identifies conditions or practices that could result in damage to the
product or the equipment to which it is connected.

1.21 Symbols
These safety and electrical symbols may appear on the product or in this guide.

Symbols Description

j——— Direct current

NS

Alternating current

The terminal can be used to
make a measurement ground
connection. The terminal is NOT a
safety or protective earth.

J__ Earth (ground) terminal

Frame or chassis terminal

/77

Equipment protected
throughout by double insulation
or reinforced insulation

Caution, possibility of electric
shock
2 Appearance on the product

Caution indicates a need to read these
safety and operation instructions

Static discharge can damage parts

A .
[ ‘ Static awareness

EN 61010 overvoltage category

AT
E Do not dispose of this product
|

as unsorted municipal waste

C
WARNING
A To prevent injury or death, use the product only as instructed and
use only the accessories that have been supplied or recommended.
Protection provided by the product may be impaired if used in a manner
not specified by the manufacturer.

1.2.2  Maximum input ranges
Observe all terminal ratings and warnings marked on the product.

The full-scale measurement range is the maximum voltage that the PicoScope 4444
can accurately measure. The common-mode range is the maximum voltage that
can be applied to both differential inputs with respect to the the scope chassis or
ground. The overvoltage protection range is the maximum voltage that can be
applied without damaging the instrument.

Input range Overvoltage protection

Full-scale
measurement 50V +100 V DC + AC peak
Common-mode 50 V +100 V DC + AC peak
WARNING

To prevent electric shock, do not attempt to measure voltages outside
the specified full-scale measurement or common-mode ranges above.

DO282-2
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WARNING

A Signals exceeding the voltage limits in the table below are defined
as “hazardous live” by EN 61010. To prevent electric shock, take all
necessary safety precautions when working on equipment where
hazardous live voltages may be present.

Signal voltage limits of EN 61010-1:2010

+70V DC 33 V AC RMS +46.7 V pk max.

WARNING

A To prevent injury or death, the oscilloscope must not be directly
connected to hazardous live signals as defined by EN 61010. To measure
such voltages, use a differential probe specifically rated for this use, such
as the PicoConnect 442 1000 V CAT III differential probe.

CAUTION

A Exceeding the overload protection range of the oscilloscope and
its recommended accessories can cause permanent damage to the
oscilloscope and other connected equipment.

If the signal voltage exceeds the measurement input range, the PicoScope software
displays the red overrange indicator Binthe top left corner of the display, with

the message “Channel overrange”. A smaller version appears next to the vertical
axis of the affected channel. The waveform will be clipped: no data outside the
measurement input range will be shown. In the software, increase the input range
of the affected channel until the indicator disappears.

If the common-mode voltage of the differential input exceeds the scope’s common-
mode input range, the yellow common-mode overrange indicator ! appears, with
the messsage “Common-mode overrange”. Again, a smaller version appears next
to the vertical axis of the affected channel. Exceeding the common-mode input
range of the scope causes inaccurate measurements and can lead to severe signal
distortion.

12.3  Grounding

WARNING
The oscilloscope’s ground connections through the USB cable and
through the ground terminal are for measurement purposes only. The

WARNING

Never connect the ground terminal (chassis) to any electrical power
source. To prevent personal injury or death, use a voltmeter to check
that there is no significant AC or DC voltage between the oscilloscope
ground and the point to which you intend to connect it.

CAUTION

A Applying a voltage to the ground input is likely to cause permanent
damage to the oscilloscope, the attached computer, and other
equipment.
CAUTION
To prevent measurement errors caused by poor grounding, always use
the high-quality USB cable supplied with the oscilloscope.

12.4 External connections

WARNING

A To prevent injury or death, only use the power cord and adaptor
supplied with the product. These are approved for the voltage and plug
configuration in your country.

DC power input

USB connection Voltage (V) Current (A pk) Total power (W)

USB 3.0 5V 3A 15w

Depending on the combined power requirements of the accessories connected
to it, the PicoScope 4444 can operate with or without a DC power input. If the
USB connection alone is insufficient to power all the accessories connected, the
PicoScope 6 software will prompt you to connect the DC power supply.

125 Environment

WARNING

A To prevent injury or death, do not use in wet or damp conditions, or near
explosive gas or vapor.
CAUTION

A To prevent damage, always use and store your oscilloscope in
appropriate environments, as specified below.

- . Storage Operating Quoted accuracy
oscilloscope does not have a protective safety ground. Temperature 220 °C to +60 °C 0 °C to 45 °C 15 °C to 30 °C
- 5% to 95% RH 5% to 80% RH
Humidity (non-condensing)  (non-condensing) N/A
2 Copyright © 2017 Pico Technology Ltd. All rights reserved. D0O282-2
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Storage Operating Quoted accuracy

Altitude Up to 2000 m

Pollution degree Pollution degree 2

1.2.6  Care of the product

The product contains no user-serviceable parts. Repair, servicing and calibration
require specialized test equipment and must only be performed by Pico Technology
or an approved service provider. There may be a charge for these services unless
covered by the Pico five-year warranty.

WARNING

A To prevent injury or death, do not use the product if it appears to be
damaged in any way, and stop use immediately if you are concerned by
any abnormal operations.
WARNING
When cleaning the product, use a soft cloth and a solution of mild soap
or detergent in water. To prevent electric shock, do not allow water
to enter the oscilloscope casing; this will also cause damage to the
electronics inside.

CAUTION
Do not tamper with or disassemble the oscilloscope, connectors or
accessories. Internal damage will affect performance.

1.3 Conformance

1.31 FCC notice

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed
to provide reasonable protection against harmful interference when the equipment
is operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful
interference which the user will be required to correct at their own expense.

132 CE notice

The PicoScope 4444 PC oscilloscope meets the intent of the EMC directive
2014/30/EU and is designed, tested, and certified to the EN 61326-1:2013
Class B Emissions and Basic Immunity standard.

The oscilloscope also meets the intent of the Low Voltage Directive
2014/35/EU and is designed to the BS EN 61010-1:2010 / IEC 61010-1:2010
(safety requirements for electrical equipment for measurement, control, and
laboratory use) standard.

14 Included with your PicoScope
Your PicoScope 4444 is supplied with the items shown below.

Item Order code
PicoScope 4444 high-resolution differential oscilloscope PQ088
PicoScope 6 software CD DI1025
PicoScope 4444 Quick Start Guide -
Universal power supply PSO11
USB 3.0 cable, 1.8 m TA155

A number of accessories are available, including a selection of voltage and current
probes and D9-BNC adaptors. See the PicoScope 4444 Data Sheet, available from
www.picotech.com/downloads, for more information.

Convenient pre-configured kits are available from our distributors. Alternatively, you
can devise your own configuration at:

www.picotech.com/oscilloscope/picoscope-4000-series

1.5 Minimum system requirements

To make sure your PicoScope 4444 oscilloscope operates correctly, you must have a
computer with the system requirements shown in the table below. The performance
of the oscilloscope will improve with a more powerful PC and will benefit from a
multi-core processor.

Specifications
Microsoft Windows 7, 8 or 10.

Operating -
Linux or OS X*
system 32-bit and 64-bit versions.
Processor
Memory As required by the operating system
Free disk space
Ports One free USB 2.0 or USB 3.0 port

*  Linux and OS X both require PicoScope Beta software, available from
www.picotech.com/downloads.

DO282-2
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1.6
la.

1b.

Installing your oscilloscope
(Recommended: install from web) Go to www.picotech.com/downloads,
select the PicoScope 4000 Series and the PicoScope 4444 model, then
select the latest version of the PicoScope 6 software. Download and double-
click the installer to run it.

(Alternative: install from CD) Insert the Pico software disk into your CD drive.
If Windows asks you what to do with the CD, select Run Pico.exe.

In the PicoScope installer, select the language you wish to use.

Follow the on-screen instructions to install the PicoScope software. Do not
connect the oscilloscope until the installation is complete.

1.7 Connecting accessories to the PicoScope 4444

WARNING

A To prevent electric shock or damage to the unit, only connect Pico
Technology D9-type accessories directly to the oscilloscope. BNC-type
accessories should only be used in conjunction with the TA271 or TA299
D9(m)-BNC(f) adaptors. Use of any alternative connectors is dangerous
and will invalidate the warranty.

Visit www.picotech.com for more information about approved accessories and
how to order them.

1.71 Connector diagram

4. Connect the oscilloscope to the PC using the USB cable supplied.
5. Wait for Windows to install the oscilloscope. While doing so it will display
a message in the taskbar saying either “new device” or “PicoScope 4444
oscilloscope installed”.
6. Run the software by clicking the new PicoScope 6 icon on your Windows
desktop. For more information on the software, please refer to the PicoScope 6
User’s Guide, which you can find on the software CD, download from
www.picotech.com/downloads or access from the Help menu within the
software.
a. PicoScope 4444 differential oscilloscope
b. Oscilloscope USB port A. Input channel A
c. Pico USB cable B. Input channel B
d. PC C. Input channel C
e. PC USB port D. Input channel D
@ f.  Power adaptor E. Ground terminal
F.  USB 3.0 port
G. DC power socket. For use with the AC adaptor supplied.
H. Probe compensation pins
1.8 Using the TA299 D9-dual BNC adaptor
The TA299 D9-dual BNC adaptor allows you to make
differential measurements using two single-ended
probes with BNC connectors.
The PicoScope 4444 will identify the TA299 adaptor,
but not the probes connected to it. Use the Channel
Options menu in the PicoScope 6 software to set up
4 your probes, and compensate them using the pins on
G o the back of the scope unit.
4 Copyright © 2017 Pico Technology Ltd. All rights reserved. D0O282-2
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1.81 Compensating a pair of probes for common-mode voltages

This example uses two MIO07 probes set to 10:1 attenuation, but applies to any
single-ended attenuating probes with BNC connectors: just remember to adjust the
Probes settings accordingly.

1. Connect the TA299 adaptor to the scope channel
2. Connect two single-ended oscilloscope probes to the TA299 adaptor

3. Open the Channel Options menu and select the correct attenuation factor for
your probe. For 10:1 probes, this will be x10.

Set the Coupling control to DC
Set the Input Range to 5V
Set the Trigger Mode control to Auto

N o wu s

Decide which probe will be the positive probe and which will be the negative
probe

®

Connect the positive probe to Cal + and attach its ground clip to Cal -
Attach the negative probe’s ground clip to the negative probe tip
10. A square wave will appear on the PicoScope 6 display

11. Adjust the Collection Time until the display contains one cycle of the square
wave signal

12. Adjust the positive probe: trim it until the waveform is as near ideal as
possible, with no overshoot or undershoot visible

13. Without disconnecting the positive probe, connect the negative probe to
Cal + and attach its ground clip to Cal -

14. Set the Trigger Mode to None

15. Trim the negative probe: aim for a null signal, with the amplitude as close to
zero as possible

16. With both probes compensated, you are now ready to test your signal

1.9

Using the TA271 D9-BNC adaptor

The TA271 D9-BNC adaptor converts the differential
input of the PicoScope 4444 to a single-ended input.
This allows you to connect conventional accessories
such as single-ended and differential voltage probes or
current probes. The adaptor grounds the negative input
of the channel.

2 The PicoScope 4444 will identify the TA271 adaptor,
but not the probe connected to it. Use the Channel
Options menu in the PicoScope 6 software to set up

your probe. If necessary, follow the steps below to compensate your probe using
the pins on the back of the scope unit.

1.91

1.

Compensating a single-ended probe

Find the probe compensation pins (marked Cal) on the back of the
PicoScope 4444 unit

Connect the probe tip to Cal + and the ground lead to Cal -
Follow the probe manufacturer’s instructions to compensate your probe

DO282-2 Copyright © 2017 Pico Technology Ltd. All rights reserved. 5
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110  Using the PicoConnect 441 1:1 differential probe
1.10.1  Installing your PicoConnect 441 probe
Follow these instructions to install and start using your differential probe.

1. Plug the D9(m) connector into an input channel of the PicoScope 4444
differential oscilloscope.

2. Using the appropriate probe accessories, connect the input leads to the circuit
under test.

TA327 and TA328 unshrouded 4 mm sprung hooks
Input leads of the PicoConnect 441 probe

Ground lead of the PicoConnect 441 probe

Output lead of the PicoConnect 441 probe

TA155 Pico blue USB cable

®ooo oo

Quick Start Guide
1.10.2  PicoConnect 441 probe specifications
Input
Working voltage 50 V DC, 42.4 V peak AC
Overload voltage 100 V DC + peak AC
Connector é”; I;er?’sclr:ezl/agcrlé:n?.m plugs, unshrouded. Crocodile
Output
D s ©
General
Bandwidth (-3 dB) 15 MHz
Overall length 1.2 m

1.10.3  Differential input voltage derating

35
30
@
=
-4
>
=25
oo
g
o
>
20
15
100 k 1M 10M
Frequency (Hz)
1.1 Using other Pico D9 accessories

A number of other current and voltage probes are available that connect directly
to the input channels of the PicoScope 4444. Each probe is supplied with its own
User’s Guide, which you should refer to for full operating instructions.

Copyright © 2017 Pico Technology Ltd. All rights reserved. D0O282-2
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112 Free newsletter

Pico Technology sends out a free monthly test and measurement newsletter by
email. This gives news of product launches, software upgrades and application
notes, as well as hints and advice. We treat your email address and other details as
confidential and will not pass them to any third party. To subscribe, visit:

www.picotech.com/newsletter

113 Software updates and replacements
The latest versions of all Pico software and manuals can be downloaded free of
charge from:

www.picotech.com/downloads

If you require a new software disk, please contact Pico Technology or your
distributor.

114  Oscilloscope specifications

The PicoScope 4444 Data Sheet contains the latest specifications for your
oscilloscope. We suggest that you print a copy of the specification table and keep it
for easy reference.

www.picotech.com/downloads

115  Technical support
Regularly updated technical support information can be found at the Pico
Technology technical support website and users’ forum here:

www.picotech.com/support

116  Warranty and returns
Your PicoScope 4444 oscilloscope device is supplied with a five-year return-to-
manufacturer warranty. All accessories are guaranteed for one year from the date

of purchase.
You may also return your oscilloscope or any accessories for any reason 5
within 14 days of purchase for a refund. For terms and conditions, visit:

www.picotech.com/about

DO282-2 Copyright © 2017 Pico Technology Ltd. All rights reserved.
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