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Safety instructions

1 Safety and regulatory information

The product documentation helps you to use the product safely and efficiently.

Where do | find safety information?

Safety information is part of the product documentation. It warns you of potential dan-
gers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

® |n Chapter 1.1, "Safety instructions", on page 17. The same information is provi-
ded in many languages in printed format. The printed "Safety Instructions" for
"Oscilloscopes and Accessories" are delivered with the product.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.

Intended use

The MXO 5C oscilloscope is designed for measurements on circuits that are only indi-
rectly connected to the mains or not connected at all. It is not rated for any measure-
ment category.

The product is intended for the development, production and verification of electronic
components and devices in industrial, administrative, and laboratory environments.
Use the product only for its designated purpose. Observe the operating conditions and
performance limits stated in the data sheet.

Target audience

The target audience of this document includes developers and technicians, administra-
tors and maintenance personnel using oscilloscopes and probes. The required skills
and experience of the users depend on the test setup and application of the product.

1.1 Safety instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the specifications
document, manuals and the printed "Safety Instructions" document. If you are unsure
about the appropriate use, contact Rohde & Schwarz customer support.

Using the product requires specialists or specially trained personnel. These users also
need sound knowledge of at least one of the languages in which the user interfaces
and the product documentation are available.
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Safety instructions

Reconfigure or adjust the product only as described in the product documentation or
the specifications document. Any other modifications can affect safety and are not per-
mitted.

Never open the casing of the product. Only service personnel authorized by

Rohde & Schwarz are allowed to repair the product. If any part of the product is dam-
aged or broken, stop using the product. Contact Rohde & Schwarz customer support at
https://www.rohde-schwarz.com/support.

In these safety instructions, the term "product” covers instruments (oscilloscopes),
probes and their accessories.

Lifting and carrying the instrument

Check the specifications document for the maximum weight of the instrument. A single
person can only carry a maximum of 18 kg safely depending on age, gender and phys-
ical condition. If your instrument is heavier than 18 kg, do not move or carry it by your-
self.

Use the instrument handles to move or carry the instrument. Do not use the mounted
accessories instead of the handles. Accessories are not designed to carry the weight
of the instrument.

To move the instrument safely, you can use lifting or transporting equipment such as lift
trucks and forklifts. Follow the instructions provided by the equipment manufacturer.

Choosing the operating site

Only use the product indoors. The product casing is not waterproof. Water that enters
can electrically connect the casing with live parts, which can lead to electric shock,
serious personal injury or death if you touch the casing.

If Rohde & Schwarz provides accessories designed for outdoor use of your product,
e.g. a protective cover, you can use the product outdoors.

You can operate the product up to an altitude of 2000 m above sea level. If a higher
altitude is permissible, the value is provided in the specifications document. The prod-
uct is suitable for pollution degree 2 environments where nonconductive contamination
can occur. For more information on environmental conditions such as ambient temper-
ature and humidity, see the specifications document.

Setting up the product

Always place the product on a stable, flat and level surface with the bottom of the prod-
uct facing down. If the product is designed for different positions, secure the product so
that it cannot fall over.

If the product has foldable feet, always fold the feet completely in or out to ensure sta-
bility. The feet can collapse if they are not folded out completely or if the product is
moved without lifting it. The foldable feet are designed to carry the weight of the prod-
uct, but not an extra load.

If stacking is possible, keep in mind that a stack of products can fall over and cause
injury.
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Safety instructions

If you mount products in a rack, ensure that the rack has sufficient load capacity and
stability. Observe the specifications of the rack manufacturer. Always install the prod-
ucts from the bottom shelf to the top shelf so that the rack stands securely. Secure the
product so that it cannot fall off the rack.

Connecting the product

Before connecting the interfaces and measuring inputs of the product to other products
or electrical circuits, make sure that the other products or electrical circuits provide
special protection against electric shock. This protection principle is referred to as
SELV (safety extra-low voltage) and is based on a low voltage level and increased
insulation. Exceptions are indicated by a measurement category on the product and
given in the specifications document.

Connecting to power and grounding

The mains power supply input of the instrument complies with overvoltage category Il.
Connect the product to a fixed installation used to supply energy-consuming equipment
such as household appliances and similar loads. Keep in mind that electrically pow-
ered products have risks, such as electric shock, fire, personal injury or even death.

Take the following measures for your safety:

® Do not use an isolating transformer to connect the instrument to the mains power
supply.

® Before switching on the product, ensure that the voltage and frequency indicated
on the product match the available power source. If the power adapter does not
adjust automatically, set the correct value and check the rating of the fuse.

® |f a product has an exchangeable fuse, its type and characteristics are indicated
next to the fuse holder. Before changing the fuse, switch off the product and dis-
connect it from the power source. How to change the fuse is described in the prod-
uct documentation.

® Only use the power cable delivered with the product. It complies with country-spe-
cific safety requirements. Only insert the plug into an outlet with protective conduc-
tor terminal.

® Only use intact cables and route them carefully so that they cannot be damaged.
Check the power cables regularly to ensure that they are undamaged. Also ensure
that nobody can trip over loose cables.

® |f you connect the product to an external power supply, use the one delivered with
the product or recommended in the product documentation. The external power
supply must conform to the country-specific regulations.

® Ensure that you can disconnect the product from the power source at any time.
Pull the power plug to disconnect the product. The power plug must be easily
accessible. If the product is integrated into a system that does not meet these
requirements, provide an easily accessible circuit breaker at the system level.

® Replace parts that are relevant to safety only by original parts, e.g. power cables or
fuses.
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Safety instructions

Performing measurements

Take the following measures for your safety:

® To ascertain a voltage-free state, use an appropriate voltage tester. Any measure-
ment setup including an oscilloscope is not suitable for this purpose.

® The maximum input voltage on channel inputs and the external trigger input must
not exceed the value specified in the specifications document.

® Observe all voltage and current ratings of the instrument, the probes, and the
accessories. Exceeding the allowed voltages can lead to an electric shock.
Limits and ratings are marked on the products and listed in the specifications docu-
ments.
Consider that the rated voltage depends on the frequency. The voltage limitation
curves or values are provided in the specifications document.

® Never cause any short circuits when measuring sources with high output currents.

® Use only probes and accessories that comply with the measurement category
(CAT) of your measurement task. If the product is rated for any measurement cate-
gory, the permitted category is indicated on the product and in the specifications
document. If you use other than Rohde & Schwarz accessories, make sure that
they are suitable for the instrument and the measurement task.

® Set the correct attenuation factor on the instrument according to the probe being
used. Otherwise, the measurement results do not reflect the actual voltage level,
and you might misjudge the actual risk.

® \When working with high voltages and current probes, observe the additional oper-
ating conditions specified in these safety instructions.

® The probe pins are extremely pointed and can easily penetrate clothes and the
skin. Handle the probe pins with great care. To exchange a probe pin, use tweez-
ers or pliers to avoid injuries. When transporting the accessories, always use the
box supplied with the probe.

® Prevent the probe from receiving mechanical shock. Avoid putting excessive strain
on the probe cable or exposing it to sharp bends. Touching a broken cable during
measurements can cause injuries.

® Set up all probe connections to the instrument before applying power.

Working with hazardous voltages

Voltages higher than 30 V RMS, or 42 V peak, or 60 V DC are regarded as hazardous
contact voltages. Direct contact with them can cause serious injuries.

Make sure that only electrically skilled persons use the products for measurements on
hazardous contact voltages. These working conditions require special education and
experience to perceive risks and to avoid hazards which electricity can create.

When working with hazardous contact voltages, use protective measures to preclude
direct contact with the measurement setup:

® Do not touch exposed connections and components when power is applied.

® Switch off the test circuit while connecting and disconnecting probe leads.

® Use only insulated voltage probes, test leads and adapters.

® Make sure that the input leads fulfill the safety requirements for your measurement.
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Safety instructions

The delivered input leads might have a jacket wear indicator that indicates a worn
jacket by different jacket color. In this case, do not use the input lead. Replace it
with a new one.

® When connecting to the DUT, keep your fingers behind finger guard. Remove jew-
elry, watches, and other metallic objects. Only use 4 mm safety banana plugs.

Working with current probes

When working with current probes, you can measure high-frequency currents or cur-
rents that contain high-frequency components.

® Switch off the test circuit while connecting the probe.

® Do not attach the clamp to bare unisolated conductors. To avoid injury from a short
circuit, measure at a location on an insulated wire where the insulation is sufficient
for the circuit voltage.

® Connect the probe only to the secondary side of a breaker. With this measure, you
can avoid injury if a short circuit occurs.

® The following effects can cause burns and fire or damage to the measurement site:
— Eddy current loss can cause heating of the sensor head.
— Dielectric heating can cause heating of cord insulation and other materials.

® When measuring current that includes a high-frequency component, consider the
derating characteristics of the probe. Do not measure any current that exceeds the
rated current.

® Using the probes with high frequencies or strong magnetic fields may cause the
device to become abnormally hot, resulting in fire, equipment damage, or burns.

Measurement categories

IEC 61010-2-030 defines measurement categories that rate instruments on their ability
to resist short transient overvoltages that occur in addition to the working voltage. Use
the measurement setup only in electrical environments for which they are rated.

® (- Instruments without rated measurement category
For measurements performed on circuits not directly connected to mains, for exam-
ple, electronics, circuits powered by batteries, and specially protected secondary
circuits. This measurement category is also known as CAT I.

o CATI
For measurements performed on circuits directly connected to the low-voltage
installation by a standard socket outlet, for example, household appliances and
portable tools.

e CAT Il
For measurements performed in the building installation, such as junction boxes,
circuit breakers, distribution boards, and equipment with permanent connection to
the fixed installation.

o CATIV:
For measurements performed at the source of the low-voltage installation, such as
electricity meters and primary overcurrent protection devices.
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Labels on the product

Low voltage High voltage
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Cleaning the product

Use a dry, lint-free cloth to clean the product. When cleaning, keep in mind that the
casing is not waterproof. Do not use liquid cleaning agents.

Meaning of safety labels

Safety labels on the product warn against potential hazards.

Potential hazard
Read the product documentation to avoid personal injury or product damage.

Electrical hazard
Indicates live parts. Risk of electric shock, fire, personal injury or even death.

Protective conductor terminal
Connect this terminal to a grounded external conductor or to protective ground. This connec-
tion protects you against electric shock if an electric problem occurs.

1.2 Labels on the product

Labels on the casing inform about:

® Personal safety, see "Meaning of safety labels" on page 22
® Product and environment safety, see Table 1-1

® |dentification of the product
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Where to find key documents on Rohde & Schwarz

Table 1-1: Labels regarding product and environment safety

Chassis grounding terminal

A Take care when handling electrostatic sensitive devices.

Ef Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
|

uct has come to the end of its life.

For more information, see "Disposing of electrical and electronic equipment” on page 908.

1.3 Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The sig-
nal word indicates the severity of the safety hazard and how likely it will occur if you do
not follow the safety precautions.

WARNING

Potentially hazardous situation. Could result in death or serious injury if not avoided.

CAUTION

Potentially hazardous situation. Could result in minor or moderate injury if not avoided.

NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.

1.4 Where to find key documents on Rohde & Schwarz

Certificates issued to Rohde & Schwarz that are relevant for your country are provided
at www.rohde-schwarz.com/key-documents, e.g. concerning:

® Quality management

® Environmental management

® |nformation security management
® Accreditations
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Korea certification class A

1.5 Korea certification class A
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Options described in this document

2 Preface

2.1 Options described in this document

In addition to the base unit, the following options are described in this documentation:

Type Designation Order No.

R&S MXO5C-B1 MSO 1802.3023.02
R&S MXO5C-B6 Waveform and pattern generator | 1802.3030.02
R&S MXO5C-K31 Power analysis 1802.3130.02
R&S MXO5C-K36 Frequency response analysis 1802.3146.02
R&S MXO5C-K510 Triggering and decoding low 1803.1418.02

speed serial buses:

12C, SPI, UART/RS-232/RS-422/
RS-485

R&S MXO5C-K520 Triggering and decoding automo- | 1803.1424.02
tive protocols:

LIN, CAN, CAN FD, CAN XL

R&S MXO5C-K550 Decoding MIPI low speed proto- 1803.1447.02
cols:
SPMI

R&S MXO5C-K560 Decoding automotive Ethernet: 1803.1453.02

10BASE-T1S, 100BASE-T1
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Preparing for use

3 Getting Started

3.1 Preparing for use

Here, you can find basic information about setting up the instrument for the first time or
when changing the operating site.

3.1.1 Lifting and carrying

See: "Lifting and carrying the instrument" on page 18.
3.1.2 Unpacking and checking

1. Unpack the product carefully.

2. Retain the original packing material. Use it when transporting or shipping the prod-
uct later.

3. Using the delivery notes, check the equipment for completeness.
4. Check the equipment for damage.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.

3.1.3 Choosing the operating site

Specific operating conditions ensure proper operation and avoid damage to the prod-
uct and connected devices. For information on environmental conditions such as ambi-
ent temperature and humidity, see the specifications document.

For safety information, see "Choosing the operating site" on page 18.

Electromagnetic compatibility classes
The electromagnetic compatibility (EMC) class indicates where you can operate the
product. The EMC class of the product is given in the specifications document.
® C(Class B equipment is suitable for use in:
— Residential environments

— Environments that are directly connected to a low-voltage supply network that
supplies residential buildings

® C(Class A equipment is intended for use in industrial environments. It can cause
radio disturbances in residential environments due to possible conducted and radi-
ated disturbances. It is therefore not suitable for class B environments.
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Preparing for use

If class A equipment causes radio disturbances, take appropriate measures to
eliminate them.

3.1.4 Setting up the product

When setting up the instrument, follow the safety instructions:
® "Setting up the product” on page 18
® ‘"Intended use" on page 17

3.1.41 Placing the product on a bench top

For standalone operation, place the instrument on a horizontal bench with even, flat
surface. The instrument can be used in horizontal position, standing on its feet, or with
the support feet on the bottom extended.

To place the product on a bench top

1. Place the product on a stable, flat and level surface. Ensure that the surface can
support the weight of the product. For information on the weight, see the specifica-
tions document.

2. CAUTION! Foldable feet can collapse. For safety information, see "Setting up the
product" on page 18.
Always fold the feet completely in or out. With folded-out feet, do not place any-
thing on top or underneath the product.

3. WARNING! A stack of products can fall over and cause injury. Never stack more
than three products on top of each other. Instead, mount them in a rack.

Stack as follows:
e If the products have foldable feet, fold them in completely.
e All products must have the same dimensions (width and length).

e Do not exceed a total load of 50 kg placed on the product at the bottom of the
stack.

[ )

—/

0
0 |
0 )

e L DL g

Iy gy |y
o | ff o ff
-y -

Left = Stacked correctly

Middle left = Stacked incorrectly, too many products
Middle right = Stacked incorrectly, different dimensions
Right = Stacked incorrectly, folded-out feet

4. NOTICE! Overheating can damage the product.
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Preparing for use

Prevent overheating as follows:

e Keep a minimum distance of 10 cm between the fan openings of the product
and any object in the vicinity to provide sufficient airflow and ventilation.

e Do not place the product next to heat-generating equipment such as radiators
or other products.

3.1.4.2 Mounting the product in a rack

To prepare the rack
1. Observe the requirements and instructions in "Setting up the product" on page 18.

2. NOTICE! Insufficient airflow can cause overheating and damage the product.
Design and implement an efficient ventilation concept for the rack.

To mount the oscilloscope in a rack

1. Use a rackmount kit to prepare the instrument for rack mounting.

a) Order the rackmount kit designed for your oscilloscope. For the order number,
see specifications document.

b) Mount the rackmount kit. Follow the assembly instructions provided with the
rackmount kit.

2. Lift the product to shelf height. If the rack is high, use a safe climbing aid when
placing on upper shelves.

3. Grip the product by the handles. Slide the product onto the shelf until the rack
brackets fit closely to the rack.

4. Tighten all screws at the rack brackets with a tightening torque of 1.2 Nm to secure
the product at the rack.

To unmount the product from a rack

1. Loosen the screws at the rack brackets.

2. Remove the product from the rack.

3. If placing the product on a bench top again, unmount the rackmount kit from the
product. Follow the instructions provided with the rackmount kit.
3.1.5 Considerations for test setup
Observe safety instructions, see "Performing measurements" on page 20.

Cable selection and electromagnetic interference (EMI)

Electromagnetic interference (EMI) can affect the measurement results.
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To suppress electromagnetic radiation during operation:

® Use high-quality shielded cables, for example, double-shielded RF and LAN
cables.

® Always terminate open cable ends.
® Ensure that connected external devices comply with EMC regulations.

Measuring accessories

Use only probes and measuring accessories that comply with IEC 61010-031.

Signal input and output levels

Information on signal levels is provided in the specifications document. Keep the signal
levels within the specified ranges to avoid damage to the product and connected devi-
ces.

During operation, if the firmware observes a serious unexpected disturbance (e.g. due
to ESD), it resets some hardware components and initiates a new alignment to ensure
proper instrument functioning. Then it restores the user settings to the state before the
disturbance.

3.1.6 Connecting to power

For safety information, see "Connecting to power and grounding” on page 19.

The MXO 5C can be used with different AC power voltages and adapts itself automati-
cally to it.

The nominal ranges are indicated on a label near the power connector on the instru-
ment and in the specifications document.

1. Plug the AC power cable into the AC power connector on the rear panel of the
product. Only use the AC power cable that is delivered with the product.

2. Plug the AC power cable into a power outlet with ground contact.

If the voltage dips at the AC power connector (according to EN 61326-2-1 6.4.101), a
restart of the MXO 5C can happen. All instrument settings are restored after the
restart.

3.1.7 Connecting to LAN

For remote operation of the instrument using a computer, you need a local area net-
work (LAN) connection.

Network environment

Before connecting the product to a LAN, consider the following:
® |nstall the latest firmware to reduce security risks.
® Forinternet or remote access, use secured connections if applicable.
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® Ensure that the network settings comply with the security policies of your company.
Contact your local system administrator or IT department before connecting your
product to your company LAN.

® When connected to the LAN, the product may potentially be accessed from the
internet, which may be a security risk. For example, attackers might misuse or
damage the product.

To connect a LAN cable

» Connect an RJ-45 cable to the LAN connector on the rear panel, and to the LAN.

For supported LAN interfaces, refer to the specifications document.

By default, the MXO 5C is configured to use DHCP. Configuration of a static IP
address is not required.

3.1.8 Connecting a monitor, mouse and keyboard

For direct operation of the MXO 5C series oscilloscope, connect a mouse, keyboard
and monitor. If you use a touchscreen, mouse and keyboard are redundant. If you
operate the oscilloscope only remotely, you do not need these devices.

Using the HDMI and DisplayPort connectors on the rear panel, you can connect one or
two external monitors or projectors to the oscilloscope. The display connectors are not
plug & play, the monitors are recognized by the instrument during the boot process.

1. NOTICE! Missing ground contact can damage the oscilloscope.

Ensure that the monitor and the oscilloscope are connected to a ground contact.
See also: Chapter 3.1.6, "Connecting to power", on page 29.

2. NOTICE! Use only standard-compliant monitor cables.

Connect the monitor or projector to a display connector.
3. Switch on the oscilloscope. See also "To switch on the product" on page 31.

The oscilloscope recognizes the external monitor. During the running session, you
can disconnect the monitor and connect it again.

If the monitor provides touch functionality, an additional connection can be required,
e.g. a USB connection. Refer to the documentation of your monitor.

To connect a mouse and a keyboard

» Connect the mouse and the keyboard to any of the USB connectors.

3.1.9 Switching on or off
The instrument is switched on or off with the power switch and the [Power] key. The

[Power] key is located in the bottom left corner of the front panel. The power switch is
located at the rear panel of the instrument.
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Table 3-1: Overview of power states

Status LED Power switch
Off (unlighted) [0] (off)
Standby yellow [1] (on)
Ready green 1] (on)

To switch on the product

The product is off but connected to power.

1. Set the switch on the power supply to position [l].
The power key on the front panel lights up.

2. Press the [Power] key on the front panel.

The instrument performs a system check, boots the operating system, and then
starts the MXO 5C firmware.

The [Power] key turns green and the illuminated keys on the front panel light up. If
the previous session was terminated regularly, the oscilloscope uses the last set-
tings.

Before you start measurements, be sure to comply with the warm-up phase specified
in the specifications document.

To shut down the product

The product is in the ready state.

> Press the [Power] key.

All current settings are saved, and the software shuts down. The [Power] key turns
yellow. The standby power supplies only the power switch circuits.

The @ "Power" icon in the "Menu" shuts down only the firmware application. To shut
down the instrument completely, use the [Power] key.

Remote command for firmware shutdown: SYSTem:EXIT on page 487.

To disconnect from power
The product is in the standby state.

1. NOTICE! Risk of data loss. If you disconnect the product from power when it is in
the ready state, you can lose settings and data. Shut it down first.

Set the switch on the power supply to position [0].
The LED of the [Power] key is switched off.

2. Disconnect the product from the power source.
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3.2 Instrument tour

This section describes the front and rear view of the instrument including all connec-
tors.

3.2.1 Front view

This section describes the instrument's front panel.

1 2 3 4 5

»  ROHDEASCHWARZ

Figure 3-1: Front view of MXO 58C with 8 input channels

1 = Chassis grounding terminal

2 = Connectors for probe compensation

3 = E ink display

4 = Information LEDs and "Info" key to turn display pages

5 = USB connectors

6 = Connectors for logic probe (R&S MXO5C-B1 Mixed Signal option)
7 = Analog input channels

8 = [Power] key

[Power] key
The [Power] key is located on the lower left corner of the front panel. It starts up and
shuts down the instrument's software.

The light of the key shows the instrument state, see Chapter 3.1.9, "Switching on or
off", on page 30.

Remote command:
SYSTem: SHUTdown on page 487

Analog channel inputs
The MXO 5C has 4 or 8 channel inputs to connect the input signals, depending on the
model.

You can connect probes with Rohde & Schwarz probe interface or BNC connectors.
The input impedance is selectable, the values are 50 Q and 1 MQ.
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The maximum input voltage on channel inputs is:
® 400V (V,)and 300V (RMS) at 1 MQ input impedance
® 30V (Vp)and5V (RMS) at 50 Q input impedance

E ink display and Info key
The electronic ink display shows the basic information of the MXO 5C series oscillo-
scope, for example, IP address, host name, and LAN connection status.

Information LEDs: Trigger and Scope App
The "Trigger" indicates if the instrument has triggered, according to the selected trigger
mode.

The "Scope App" LED lights up when the firmware is running.

Logic Channels
Two connectors for logical probes with 8 digital channels each (DO to D7 and D8 to
D15). Using logic channels requires the Mixed Signal Option R&S MXO5C-B1.

The maximum input voltage is 40 V (Vp) at 100 kQ input impedance. The maximum
input frequency for a signal with the minimum input voltage swing and medium hystere-
sis of 800 mV (Vpp) is 400 MHz.

USB
Three USB 3.0 interfaces type A. They are used to:

® Directly connect a computer to control the oscilloscope

® Connect USB flash drive for storing and reloading instrument settings, and to
update firmware

® Connect touchscreen control

Probe Comp.

Probe compensation terminal to adjust passive probes to the input channel.
Il Square wave signal for probe compensation.

L Ground connector for probes.

Grounding terminal J.
4 mm banana jack to connect ground of DUT and test fixtures, and wrist strap.

3.2.2 Rear view

On the instrument's rear panel, you find more connectors and the power supply switch.

User Manual 1803.0505.02 — 01 33



MXO 5C Series Getting Started

Instrument tour

121111 10 9 8 7 6

Figure 3-2: Rear panel view of MXO 5C series oscilloscope

= Solid state disk (SSD)
= LAN connector
= USB connector
= Option slot
AC power supply connector and mains power switch
= External trigger input
= Trigger Out connector
= Ref In 10MHz
= Ref Out 10MHz
0 = Connector for optional function generator output (BNC, R&S MXO5C-B6 arbitrary waveform generator
option )
11 = HDMI display output
12 = DisplayPort display output

1
2
3
4
5
6
7
8
9
1

AC power supply connector and mains power switch
The instrument supports a wide range power supply. It automatically adjusts to the cor-
rect range for the applied voltage. There is no line voltage selector.

The AC mains power switch disconnects the instrument from the AC power line.

When you power up the instrument, be sure to comply with the warm-up phase speci-
fied in the specifications document before you start measurements.

LAN
8-pin connector RJ-45 used to connect the instrument to a Local Area Network (LAN).
It supports up to 1 Gbit/s.

usB
Two USB 3.0 interfaces type A.

Trigger In
The external trigger input is a BNC connector that is used to control the measurement
by an external signal. The trigger level can be set from -5V to 5 V.

For the external trigger input, the maximum input voltage is 400 V (V,) and
300 V (RMS) at 1 MQ input impedance.

User Manual 1803.0505.02 — 01 34



MXO 5C Series Getting Started

Instrument tour

Transient overvoltages on all input connectors must not exceed 400 V (V,,).

Trigger Out
BNC output that can function as pass/fail output or trigger output.

Ref In 10 MHz
BNC input connector for 10 MHz reference frequency signals.

Ref Out 10 MHz
BNC output for 10 MHz frequency reference. Can be switched between internal and
external reference.

See also: "Menu" > "Horizontal" > "Setup" tab > "Ref Clock"

Gen1, Gen2: Function generator
BNC output of the function generator, requires option R&S MXO5C-B6.

HDMI
HDMI Version 2.0 connector for an external monitor or projector. The monitor shows
the complete content of the instrument's screen.

DisplayPort

DisplayPort connector for an external monitor or projector. It supports DisplayPort++
version 1.3.
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4 Qperating the instrument

There are several ways to operate the MXO 5C series oscilloscope.

® Remote control
Create programs to automatize repeating settings, tests, and measurements. The
instrument is connected to a computer that runs the program.
This way of operation is described in: Chapter 17, "Remote control commands",
on page 473.

® Remote operation
For remote monitoring and operation of the instrument, a VNC server is installed
on the oscilloscope. You need a LAN connection to the computer, and a VNC client
or web browser to connect to the instrument, and to access the GUI.

® [ ocal operation
To get access to the GUI, you need a monitor, mouse and keyboard connected to
the instrument. Alternatively, you can connect a touchscreen.

4.1 Accessing the GUI

You can access the GUI locally using a connected monitor, or via LAN and a browser
or VNC client.

To access the GUI using a connected monitor

1. Connect a monitor, mouse and keyboard to the oscilloscope.
See Chapter 3.1.8, "Connecting a monitor, mouse and keyboard", on page 30.

2. Start the instrument.

The monitor displays the GUI. You can operate the instrument using the menu, dia-
logs, signal bar and other means of interaction in the GUI.

To access the GUI via LAN

1. Connect the oscilloscope to the LAN.
See Chapter 3.1.7, "Connecting to LAN", on page 29.

2. Switch on the oscilloscope.
3. Open a browser on a computer connected to the instrument via LAN.

4. Enter the IP address of the MXO 5C series oscilloscope.
The IP address is shown on the display of the oscilloscope, on one of the display
pages.

5. Select "Web control".

The computer shows the instrument display. You see a live image of the instru-
ment, and you can operate the instrument remotely.
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To get comprehensive information on usage and functionality of the oscilloscope, open
the instrument's help.

4.2 Information on the display

The GUI of the instrument shows the waveforms and measurement results, and also
information and everything that you need to control the instrument. All waveform-rela-
ted GUI elements are shown in Figure 4-1. An overview of control elements - like dia-
log box, toolbar - is given in Chapter 4.3, "Control elements on the GUI", on page 40.
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Figure 4-1: Information in the graphical user interface

= Diagram

= Layout

= Trigger position

= Toolbar

= Grid

= Trigger, horizontal and acquisition label

= Info

= Trigger level

= Menu

10 = Signal bar with signal activators (10a), and active waveforms (10b)
11 = Channel markers indicate the ground levels
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Diagram

A diagram shows one or more waveforms: analog and digital channels, reference and
math waveforms, track, and serial buses. Zoom details, spectrum and other special
waveforms are shown in separate diagrams. One diagram can hold up to 16 analog
waveforms, i.e. analog channels, reference and math waveforms, and tracks.

To arrange the diagrams on the screen, the Rohde & Schwarz SmartGrid function
helps you to find the target place simply and quickly. For details, see Chapter 4.7,
"Rohde & Schwarz SmartGrid", on page 51. You can also adjust the diagram size by
dragging the diagram border.

Layout

A layout shows a set of diagrams and result tables. You can configure up to four lay-
outs using the SmartGrid functionality. For details, see Chapter 4.7, "Rohde & Schwarz
SmartGrid", on page 51.

Grid

The grid shows the vertical and horizontal divisions. The division lines are labeled with
the correspondent values. The grid labels have the color of the waveform to which they
belong. If several waveforms are shown in one diagram, the grid has the color of the
selected waveform.

Trigger position and trigger level

The blue markers show the horizontal position of the trigger and the vertical trigger
level. You can touch and move the trigger markers in the diagram to set the positions.
The trigger point is the zero point of the diagram.

The trigger position can be moved outside the diagram.

Trigger
The "Trigger" label shows the main trigger settings. If you tap the label, the corre-
sponding dialog box opens.

Trigger
Glitch -54.61mV  Auto

f\ Shorter 1ns

Figure 4-2: Trigger label

1 = Trigger source

2 = Trigger type

3 = Trigger level

4 = Trigger mode

5 = Trigger state

6 = Trigger type specific settings
7 = Trigger slope

See also: Chapter 7.1.1, "Trigger information”, on page 134.
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Horizontal
The "Horizontal" label shows the main timebase settings. If you tap the label, the corre-
sponding dialog box opens.

Horizontal
5 ns/

0s

Figure 4-3: Horizontal label

1 = Time scale
2 = Horizontal position

Acquisition
The "Acquisition" label shows the main acquisition settings, and the progress of long
acquisitions. If you tap the label, the corresponding dialog box opens.

Acquisition
2.5 GSafs Sample

3.8 kpts 12 bit Hist 0

Figure 4-4: Acquisition label

1 = Sample rate

2 = Record length

3 = Acquisition mode

4 = Number of acquired waveforms
5 = Resolution

See also: "Progress information" on page 65.

Info

The "Info" button on the toolbar points to the status messages of the instrument. To
open the message box, tap the button. See also: Chapter 4.14, "Information and notifi-
cations", on page 64.

Signal bar

The signal bar is the control center for all waveforms. All enabled waveforms are
shown on the left side of the signal bar. On the right side of the signal bar, you see the
signal activators of inactive waveforms. Tap a signal activator to enable the waveform.

Each waveform is represented by a signal icon. If the waveform is shown in a diagram,
the signal icon displays its main vertical and probe settings. If you tap a signal icon, the
dialog with vertical settings for this waveform opens. If you tap the "Minimize" icon on
the signal icon, the waveform switches from the diagram area to the signal icon: the
icon is grayed out. See Chapter 4.6, "Working with waveforms", on page 49 for a
detailed description.

In Figure 4-1, the signal icons C1, C2 and C3 show the main settings, and the wave-
forms are displayed in diagrams.
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Figure 4-5: Signal label

1 = Vertical scale

2 = Offset

3 = Bandwidth

4 = Coupling and termination

If many waveforms are active, then waveforms of the same type are grouped in one
signal icon. Tap the group icon to open the individual signal icons.

4.3 Control elements on the GUI

The GUI provides everything that you need to control the instrument, to analyze wave-
forms, and to get measurement results. Figure 4-6 shows the control elements at a
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Reference
i Level Measurement
3 I " Cursor
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Math
Apps
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4 Settings
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Figure 4-6: Control elements on the graphical user interface

1 = Toolbar

2 = Tab in a dialog box
3 = Dialog box

4 = Result table

5 = Signal bar

6 = Menu
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Toolbar (1)
The icons on the toolbar provide quick and easy access to the most important function-
ality. For a detailed description, refer to Chapter 4.8, "Toolbar", on page 53.

If you adjust the settings of an analyzing function, e.g., cursor measurement, the over-

lay menu is shown instead of the icons. The overlay menu provides the most important
settings of the current action. If you need more settings, "Setup" opens the correspond-
ing dialog box.

Dialog box (2, 3)

The tabs of the dialog boxes contain all task-oriented settings and operations, and but-
tons for calling related tabs. The usage of dialog boxes is described in Chapter 4.10,
"Using dialog boxes", on page 58.

Result table (4)

If you perform cursor or automatic measurements, the result table shows the results of
the action below the diagrams. You can move the result tables to the left or right of the
diagrams.

See also: Chapter 4.12, "Displaying results", on page 61.

Signal bar (5)
The signal bar summarizes all waveforms as described in "Signal bar" on page 39.

Menu (6)
The menu provides access to the complete functionality of the MXO 5C.

At the top of the menu, you can find a search box for a quick access to any parameter
you need. A list of all found results is shown on the left side of the menu. Tap the result
entry and the dialog containing this parameter opens.
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—

Spectrum x4

Spectrum / Setup
Vertical

Spectrum / Gate Horizontal

Spectrum / Scale Trigger

Spectrum / PeakList Acquisition
Measurement
Cursor
Spectrum
Math

Apps

Logic

Settings
Save/Recall

O

Keyboard Power

4.4 Keys and controls of the emulated front panel

If you control the oscilloscope using a LAN connection and the web browser, you can
also use the keys and knobs on the emulated front panel.

1. Establish a web browser connection to the MXO 5C, see "To access the GUI via
LAN" on page 36.

2. Inthe "Web control" view, activate "Front panel".

Now you can use the keys and knobs on the emulated front panel. Their funktional-
ity is described in the following sections.
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4.4.1 Trigger controls

The keys and knob in the Trigger functional block adjust the trigger and start or stop
acquisition.

Trigger

Level

[Run / Stop]
Starts and stops the continuous acquisition. The [Run / Stop] key lights green when the
acquisition is running. When the acquisition is stopped, the key lights red.

[Single]
Starts a defined number of acquisitions. The [Single] key lights green when the acquisi-
tion is running. When the acquisition is stopped, the key lights red.

[Level]

The rotary knob sets the trigger level for all trigger types that require one level. For trig-
ger types with two levels, the knob sets the lower level. Turn clockwise to move up the
trigger level. Press the knob to set the trigger level to 50% of the signal amplitude.

Remote command:
TRIGger:EVENt<ev>:LEVel<n>[:VALue] on page 543

[Auto Norm]
Toggles the trigger mode between "Auto" and "Normal". The current setting is shown
on the trigger label.

Auto The instrument triggers repeatedly after a time interval if the trigger
conditions are not fulfilled. If a real trigger occurs, it takes prece-
dence. The time interval depends on the time base.

Norm The instrument acquires a waveform only if a trigger occurs. The
"Norm" LED lights up in green.

[Source]

Toggles the trigger source between the channels: C1...C8. The key lights up in the
color of the selected channel.
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[Slope]
Toggles the trigger slope or trigger polarity, dependent on the trigger type. The current
setting is shown on the trigger label.

4.4.2 Horizontal controls
The rotary knobs in the Horizontal functional block adjust the horizontal parameters.

These settings are effective for all channel waveforms. In addition, a [Zoom] key is
available.

Horizontal .

Scale
Position

i

*" Fine
Coarse

[Position]

The rotary knob changes the horizontal position of the waveforms. Turn clockwise to
move the waveforms to the right. To set the value to zero, press the knob. The current
value is shown in the "Horizontal" label above the diagram.

The horizontal position defines the zero point of the diagram. It is the time distance to
the reference point, which marks the rescaling center of the time scale.

[Scale]
The rotary knob adjusts the time scale for all signals. The time scale is also known as
timebase.

Turn clockwise to stretch the waveforms. Doing so, the scale value time/div decreases.
Press the knob to toggle between coarse and fine scale adjustment.

[Zoom]
Activates a zoom and supports the zoom setup.

If no zoom is on, the first press opens a zoom diagram for the active diagram. If at
least one zoom is shown, the keypress opens the "Zoom" dialog. If only one zoom is
defined, the next press closes the dialog and removes the zoom. If several zooms are
defined and the dialog is open, the key toggles the zooms.

4.4.3 Vertical controls

The keys and knobs in the Vertical functional block select a signal and adjust the verti-
cal scale and position of the selected signal.
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Position

Vertical

Figure 4-7: Vertical controls of MXO 5C with 4 input channels

Position

Ll

Figure 4-8: Vertical controls of MXO 5C with 8 input channels

User Manual 1803.0505.02 — 01 45



MXO 5C Series Operating the instrument

Keys and controls of the emulated front panel

[Position]

The vertical [Position] knob changes the vertical offset or the position of the selected
waveform. The horizontal axis and the selected waveform are moved vertically. You
can select whether the knob changes the offset or the position in the "Menu" > "Set-
tings" > "Frontpanel" > "Knobs" dialog.

® Position indicates the vertical location in divisions.

e (Offset moves the vertical center of the selected channel to the offset value.

If the selected waveform is a math or reference waveform, serial bus, or logic channel,
the knob changes its vertical position.

The knob lights up in the color of the selected waveform. Turn clockwise to move up
the waveform. To set the value to zero, press the knob.

The current offset value is shown in the channel icon.
Remote command:

CHANnel<ch>:POSition on page 511
CHANnel<ch>:0FFSet on page 511

[Scale]
Sets the vertical scale, which defines the displayed amplitude of the selected wave-
form.

The [Scale] knob lights up in the color of the selected waveform.

Turn the knob clockwise to stretch the waveform. Doing so, the scale value V/div
decreases. Press the knob to toggle between fine and coarse adjustment. For analog
waveforms, the scale value is shown in the signal icon.

To get the maximum resolution of the waveform amplitude, make sure that the wave-
forms cover most of the diagram's height.

Remote command:

CHANnel<ch>:SCALe on page 510
CALCulate:MATH<m>:VERTical:SCALe[:VALue] on page 586
REFCurve<rc>:SCALe on page 596

[Gen]
Available only for MXO 5C with 4 input channels.

Opens the "Waveform Generator" dialog, if option R&S MXO5C-B6 is installed.

The waveform generator can generate various function and arbitrary waveforms,
sweeps, and parallel patterns. For detailed characteristics, refer to the specifications
document.

[Logic]
Available only for MXO 5C with 4 input channels.

Opens the "Logic" dialog to configure and enable the logic buses L1 to L4. A logic bus
(or parallel bus) has up to 16 logic (digital) channels. If logic buses are active, pressing
the key toggles these buses.

The key lights up if at least one logic bus is enabled.

[Bus]
Available only for MXO 5C with 4 input channels.
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Opens and closes the "Protocol" tab in the "Apps" dialog, where you can select the
required serial protocol and proceed to the protocol setup. The key lights up if the
decoding of a serial bus is active.

[FFT]
Available only for MXO 5C with 4 input channels.

Opens and closes the "Spectrum" dialog. The key lights up if a spectrum is active.

[Ref]
Opens the "Reference" dialog box, where you can configure and display reference
waveforms. Press the key repeatedly to switch the reference waveform.

If a reference waveform is selected, the vertical rotary knobs are illuminated in white or
light gray (default colors), depending on the selected waveform.

[Math]

Opens the "Math" dialog, where you can configure the calculation of mathematical
waveforms using various mathematic operations on other waveforms. Press the key
repeatedly to toggle the selected math waveform. If no math waveform is active, the
key closes the dialog.

If a math waveform is selected, the vertical rotary knobs are illuminated in blue (default
color).

4.4.4 Analysis keys

The controls in the bottom functional block have various functions.

Multiuse
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[Multiuse]
The multiuse knob changes the element that is in focus. It lights up when a function is
active on the knob.

[Intensity]
Adjusts the intensity of the waveforms on the screen.

[Cursor]

Starts a cursor measurement: sets vertical and horizontal cursors in the active dia-
gram, and displays results of the cursor measurement. If cursors are already set, the
keypress opens the "Cursor" dialog, where you can adjust the settings. The next key-
press closes the dialog.

Cursors are markers which are placed at points of interest on a waveform. The instru-
ment measures the cursor positions and delta values between parallel cursors.

[Measure]
Opens the "Measurement" dialog, where you can set up various measurements. If the
dialog is open, pressing the key closes the dialog.

[History]

Activates the history and opens the history player. The next keypress closes the player.
The history shows stored acquisitions that were acquired before the current one. The
key is illuminated as long as the history is active.

[HD]
Activates the high definition mode and opens the "HD Mode" dialog box.

If the dialog is open, pressing the key closes the dialog. If the dialog is closed, the key
disables the high definition mode. The key is illuminated as long as the HD mode is
active.

[Touch Lock]
Locks the touchscreen to prevent unintended use. When the touchscreen is off, the
key is illuminated. Press again to unlock the touchscreen.

Camera
Performs the action that is assigned to the key in "Settings" > "Front Panel" > "Hard-
keys". By default, the key saves a screenshot of the waveform display.

[Preset]

Resets the instrument to a predefined state and starts the continuous acquisition. All
measurements, mask tests, zoom, and most individual settings are deleted, and all
channels except for channel 1 are disabled. You can define preset configurations and
save them to a file. The [Preset] key can be configured to set either factory defaults or
a user-defined preset configuration.

[Autoset]

The instrument analyzes the enabled channel signals, and adjusts appropriate horizon-
tal, vertical, and trigger settings to display stable waveforms.
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In particular, the horizontal scale is set to a common value for all active channels,
record length and sample rate are set to automatic detection. Vertical scale and offset
are set for each channel individually. Probe settings, channel coupling and impedance
remain unchanged. The trigger source is set to the signal with the lowest frequency,
and the trigger type to positive edge. The trigger level is adjusted, and the trigger posi-
tion is set to the reference point. Measurements, math and spectrum waveforms are
kept. Undo and redo of an autoset is possible.

[Clear]

Deletes all measurement results including long-term measurement and statistics, all
waveforms, and the history.

Apps i

Opens the "Apps" dialog, where you can start an application, serial protocol or another
analysis function.

4.5 Applications

The "Apps" dialog provides fast access to all available applications, for example, to
serial protocols, frequency response analysis or file browser.

» To open the "Apps" dialog:
e Open "Menu" > "Apps".
e Press the i [Apps] key on the front panel.
Apps

General

—_
S

Generator
FRA Reference

o

File browser

Protocol

Demo

4.6 Working with waveforms
The MXO 5C can create and display many waveform types. The most important are:

® Channel waveforms:
For each input channel, one channel waveform is shown.
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® Reference waveforms:
Four waveforms can be used as reference for comparison and analysis.

® Math waveforms:
Five mathematic waveforms can be created with mathematic operations performed
on channel, reference, and other math waveforms.

® Zoom waveforms:
Show the details of waveforms.

® Digital waveforms:
The Mixed Signal Option R&S MXO5C-B1 provides 16 digital channels grouped in
two logic probes (pods) with 8 channels each.

Waveform handling

The MXO 5C can show and analyze many waveforms. To handle this multitude while
keeping track of it, the MXO 5C provides intelligent support:

® The color system helps to distinguish the waveforms. The color of the vertical
rotary knobs indicates the signal that is focused (selected). The color of each
waveform can be changed, the color of its signal icon and of the illuminated keys is
adjusted to the new color. Alternatively, a color table can be assigned to a wave-
form.
Settings: "Menu" > "Settings" > "Appearance" > "Colors" tab.

® You can arrange the waveforms in one diagram, or in separate diagrams. The
Rohde & Schwarz SmartGrid function helps to arrange the waveforms.
See also: "Diagram” on page 38.

Waveform states

Depending on its place on the screen and the effect of settings, a waveform has one of
the following states:

e Off
® Active:

The waveform is shown in a diagram
® Selected:

One of the active waveforms that has the focus. In each diagram, one of the
assigned waveforms is selected — it appears "on top" in the diagram, and the grid
labels have the color of the selected waveform.
The vertical [Position] and the [Scale] knobs are illuminated with the color of the
selected waveform.

® Minimized:
The waveform signal icon is greyed out, and the waveform is removed from the
diagram.

To switch a waveform on

A channel waveform is activated when you connect the probe. You can switch it on and
off according to your needs.

» Choose one of the following ways:

e Press the channel key.
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e In the "Vertical" dialog box, select the channel. Tap "Show channel" > "On".

The waveform is now active, selected, and is shown in the diagram.
Remote command: CHANnel<ch>:STATe on page 510

To select a waveform

» Choose one of the following ways:

e Tap the waveform in the waveform diagram.

e Tap the signal icon.

e To select a channel, reference, or math waveform, press the corresponding
key.

Note: Zoom waveforms in zoom diagrams cannot be selected.

To minimize a waveform

» Tap the "Minimize" icon in the upper right corner of the waveform's signal icon in
the signal bar.

The waveform disappears from the diagram and the signal icon turns lighter gray.

To arrange a waveform using the SmartGrid

See Chapter 4.7, "Rohde & Schwarz SmartGrid", on page 51.

To switch off a waveform

» Do one of the following:

e Tap the "Delete" icon in the toolbar, and then signal icon of the waveform.
You can also tap the waveform directly. If several waveforms overlap or lie
close together, a selection list is shown.

e To switch off a minimized waveform, tap the "Close" icon in the upper right cor-
ner of the signal icon.

e |f the waveform is an input channel:
— Disable "Show channel" in the "Vertical" > "Setup" tab.
— Select the channel. Then press its channel key twice.

Remote command: CHANnel<ch>:STATe on page 510

4.7 Rohde & Schwarz SmartGrid

The Rohde & Schwarz SmartGrid helps to create and arrange the diagrams on the
screen with drag&drop. The diagram layout depends on the position where you drop
the signal icon, in relation to an existing diagram.
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Figure 4-9: SmartGrid positions

1 = In the existing diagram, overlay of signal
2 = New diagram on the left or right
3 = New diagram above or below

The diagram configuration is deleted when you use [Preset] or *RST.

Working with layouts

A SmartGrid configuration of one or more diagrams is called "tab" or "layout". You can
define several layouts and switch between them.

1 2 3 4

Tab 1 X Tab2 X +

1 = Tab 1 (layout 1, blue underline indicates that the set is currently displayed)
2 = Tab 2 (layout 2)

3 = Tap to remove a layout

4 = Tap to add a layout

You can add up to four layouts at the upper left corner of the screen:

1. Tap on the H icon next to the layout.

A new layout is created.

2. To change the layout name, touch and hold the tab name. The on-screen keyboard
opens to enter the new name. Names must be unique.

3. To remove the layout, tap on the B next to the layouts title.

To arrange a waveform using the SmartGrid
1. Select the layout that you want to rearrange.

2. Drag the signal icon to the diagram area, and move it around.
The Rohde & Schwarz SmartGrid appears and a blue or highlighted area shows
where the waveform will be placed.
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3. Drop the waveform in the target area.
The waveform appears in an existing or in a new diagram, and it is selected for fur-
ther actions.

4. To change the size of a diagram, touch the border between two diagram frames
and drag it to the required position.

5. If a diagram is empty, you see a trash can icon in the diagram center. Use the icon

to delete the diagram, or drag waveform icons into the diagram.

Remote commands: see Chapter 17.7.2, "SmartGrid", on page 488

Toolbar

The toolbar provides direct access to important control and measurement functions.

» Q N Im @ ©) P = s [/

Add Edit Save Screen

Curéor | | Spectrum Setup Ciphiire Preset Measure Delete v

Run / Stop Add Zoom

Annotate Help

By default, the toolbar shows the most frequently used functions. You can configure the
content of the toolbar, see Chapter 4.8.2, "Configuring the toolbar", on page 54.

Using the toolbar

Using the toolbar is easy and straightforward.

Some of the toolbar functions are one-click actions. These actions are performed
immediately when you tap the icon.

Other toolbar functions are analyzing functions. These actions are interactive actions.
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To use analyzing functions (interactive actions)
1. Tap the icon of the function in the toolbar.
2. Check and adjust the settings in the overlay menu.

3. Select the source waveform if needed. For zoom, drag a rectangle, or tap the dia-
gram to define the zoom area.

4. |If the overlay menu does not close automatically, tap the B icon.

4.8.2 Configuring the toolbar

You can configure the content of the toolbar so that only the required functions are dis-
played. The toolbar configuration is part of the user preferences. It is retained when
you switch off and on the instrument, and you can save it in the user preferences and
user-defined preset.

1. To open the toolbar configuration, tap the icon in the toolbar:

=

2. Select the required toolbar functions:

a) Inthe "Show/Hide tools" section, disable all functions that you do not need.

b) In the "Show/Hide tools" section, enable the functions that you want to add to
the toolbar.

c) Inthe "Drag to rearrange tools" section, move the icons to arrange them as
required.

3. To empty the toolbar, select "Deslect all".

4. To get the factory configuration of the toolbar, select "Restore default".

A detailed description of the toolbar functions is given in Chapter 4.8.3, "Toolbar func-
tions", on page 54.

Remote commands:

® DISPlay:TOOLbar:COUNt? on page 494

® DISPlay:TOOLbar:DESelect on page 494
® DISPlay:TOOLbar:RESTore on page 494

4.8.3 Toolbar functions

This section describes all toolbar functions in detail.
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Tools
Drag to rearrange tools

“ [0 m = @

Redo Help | é[';ffpe

Toolbar

Undo Annotate  Preset Add zoom Measure

Show/hide tools

a o
Redo Help
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Add
cursor

Rl T ke

Screen

Recall Save setup capture Annotate  Clear

g

Force

trigger Measure

Autoset Preset Run/stop Runsingle Add zoom

Inn m w

Edit
spectrum

File

Delete browser

Time
Holdoff tme

Condtioning

Crl [ Action

Show information about selected item.

Deselect all Restore default Tools selected: 8/11

You can configure the content of the toolbar, see Chapter 4.8.2, "Configuring the tool-
bar", on page 54.

The following list describes at first the default toolbar functions and then the additional
functions.

Undo
Undoes the last setting actions step by step. Some actions cannot be revoked: locking
the touchscreen with [Touch Lock], and saving data.

Redo
Recovers the undo steps in reverse order.

Help
Enables the context help display. The help window opens when you tap a parameter.

See also: "To display the context help" on page 66.

Recall
Opens a window to select and load instrument settings that were previously stored in a
saveset.

Save setup
Saves the current instrument settings in a saveset.

You can reload the saveset using the "Recall" toolbar icon, or using "Menu" >"Save/
Recall" > "Recall" tab > "Saveset".

The filename is created according to the autonaming pattern, defined in "Menu" > "Set-
tings" > "Save / Recall" > "Autonaming" tab.
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Screen capture
Saves a screenshot of the current display using the settings defined in "Menu" >"Save/
Recall" > "Save" tab > "Screenshot".

[c]

Annotate
Displays drawing tools for marking areas on the diagram, and for adding text. You can
also select the color.

<

See also: Chapter 4.13, "Adding annotations", on page 62.

Clear
Deletes all measurement results including all waveforms and statistics.

-

Remote command:
DISPlay:CLR on page 501

Autoset and Preset

Performs an autoset, or a preset to a default state. The icons have the same function-
ality as the corresponding keys on the front panel. They are useful when you operate
the instrument remotely.

Run / stop and Run single

Starts and stops the continuous acquisition, or starts a defined number of acquisition
cycles. The icons have the same functionality as the corresponding keys on the front
panel. They are useful when you operate the instrument remotely.

Force trigger

Starts an immediate single acquisition. If the acquisition is running in normal mode and
no valid trigger occurs, use "Force trigger" to confirm that a signal is available. Then
you can use the displayed waveform to determine how to trigger on it.

N M mE

Add zoom
Adds a zoom diagram, an area of the acquired waveform which is visually enlarged.
Click a diagram to create a zoom or draw a rectangle to define the range of the zoom.

Add cursor
Adds a cursor set. Select the cursor type and the source to be measured.

B B

See also: Chapter 9.1, "Cursor measurements”, on page 200.

Measure
Adds one or more measurements to the waveform.

“%

Tap the icon, and select the category and the measurements in the overlay menu.
Select the waveform to be measured, and close the overlay menu.

Add gate
Creates a new gate.

=

Tap the icon, and then tap the diagram or draw a rectangle to define the limits of the
gate. The "Gate" dialog opens, where you can adjust the geate settings and add mea-
surements to use the gate.
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Using the selection menu

Edit spectrum
Edit the existing spectrum settings in the overlay menu.

Delete
Removes waveforms, diagrams and zooms from the display.

Tap the "Delete" icon. A recycle bin icon marks all objects that can be deleted. Tap this
icon to remove an object. Tap the "Delete" icon again to disable the function.

File browser
Opens the file browser dialog.

See also: Chapter 12.5, "File browser dialog", on page 304.

Using the selection menu

The selection menu, or comb menu, helps select objects on the screen if several
objects are close beside. These objects are, for example, waveforms, zoom edges,
gate limits, and cursor lines. When you tap or click a point in a diagram, the instrument
determines the objects around the point and provides an appropriate menu. Each
found object is represented by a comb. If more than 6 objects are detected, related
objects are grouped to submenus. The selection menu is created and arranged anew
at each finger tap, there are no predefined positions for the objects.

1. Tap the screen at the point of interest.

The selection menu provides all objects that were found around the point. In the
image below, the objects of "Cursor Cu1" and "Zoom Z1" are grouped in subme-
nus. The right arrow indicates that a submenu is available.
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5.
6.

Using dialog boxes

Select the comb of the needed object, or object group.

If you have selected an object, the object gets the focus. Change its position
directly on the screen or with the [Multiuse] knob, or perform other actions depend-
ing on the selected object.

If you have selected an object group, the submenu opens.

The image shows the submenu of "Zoom Z1".

Q

Move Z1 | Move 21
horizontal vertical

In the submenu, select the comb of the needed object.

Modify the selected object as required.

Using dialog boxes

All functionality is provided in dialog boxes as known from computer programs. You
can control the instrument intuitively with the touchscreen. This section provides an
overview of the accessing methods and describes how to use the dialog boxes.

Each dialog box has three icons in the upper right corner:

Closes the dialog box

Opens the help window for the dialog

IEX

Shift sideways to change the transparency of the dialog box

For direct access to important control and measurement functions, use the toolbar, see
Chapter 4.8, "Toolbar", on page 53.

To open a dialog box

» Perform one of the following actions:
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Open the "Menu", and select the menu entry.

Press the function key on the front panel.

Double-tap a result icon, or tap the Ed icon in a result box to open the corre-
sponding dialog box.

To open the "Vertical" dialog box of a waveform, tap the signal icon.

Tap the "Horizontal", "Acquisition" or "Trigger" label to open the corresponding
dialog box.

To close a dialog box

» Tap the "Close" icon in the upper right corner.

4.11 Entering data

To set parameter values and enter other data, you use the various knobs and the on-
screen keypad or keyboard.
Using scale, position and level knobs

The instrument has dedicated rotary knobs to set vertical and horizontal positions and
scale, and the trigger level.

1. Turn the knob to change the value.

2. Press the knob:
e [Scale]: to toggle the increment.
e [Position]: to set to zero.
e [Levell: to set the trigger level to 50% of the signal.

To enter values with the on-screen keypad

For data input in dialog boxes, the touchscreen provides an on-screen keypad to enter
numeric values and units. For text input, the on-screen keyboard with English key lay-
out is used.

1. Double-tap the entry field. The on-screen keypad opens.
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Position

Max: 6.79939939 s

Reset CE

2. Enter a numeric value using the following methods:

To use the default value, tap "Reset" (if available).
To get the value that was used before the keypad was displayed, tap "CE".
To use the minimum or maximum value, tap "Min" or "Max", respectively.
To increase the displayed value in fixed steps, tap "Inc".
To decrease the value in fixed steps, tap "Dec".
e To enter a user-defined value, tap the numbers and complete the entry by tap-
ping the unit button.
"+" changes the sign of the value.
e To calculate a value, tap the calculator H to display the arithmetic operators.
Use the displayed fields to calculate your values.

Position

Min: -799.9002 ps Max: 6.79995999 s

Reset CE

3. To activate caps lock when you enter a text value, double-tap the shift key (up
arrow key).

User Manual 1803.0505.02 — 01 60



MXO 5C Series Operating the instrument
Displaying results
4. Tap B to complete the entry.

To enable the on-screen keyboard

1. Tap "Menu".

2. Tap on "Keyboard" to enable the on-screen keyboard.

O

Keyboard Power

If the on-screen keyboard is enabled, the keyboard icon is colored blue. If it is dis-
abled, the color is white.

To enter data with the on-screen keyboard

1. Double-tap the entry field to open the on-screen keyboard.

Report|

American English

2. Enter the text as you would on a normal keyboard.

e To change the language, tap E. The current language is shown on the blank
key.
e To display numbers and signs, tap BE.

3. Tap to complete the entry or IEll to minimize the keyboard.

4.12 Displaying results

The results of measurements, protocol decoding and others are displayed immediately.

The font size can be adjusted.

To arrange the results on the display

1. Touch and hold the "....." field on top of the results table.

User Manual 1803.0505.02 — 01 61



MXO 5C Series Operating the instrument

Adding annotations

Measure Statistics

Measure Current

2. Drag on the screen. The SmartGrid indicates where the result table can be placed.
Drop the box on one of the buttons. The results are shown at the left the right, or
below the diagrams.

To open the corresponding settings
» Double-tap one of the result values.

The corresponding dialog opens.

To adjust the font size of results
1. Open the "Menu" > "Settings" > "Appearance" dialog.
2. Select the "Dialogs" tab.

3. Set the "Result dialog" > "Font size".

4.13 Adding annotations

The MXO 5C provides an easy way to add annotations to the screen. With the toolbar
"Annotate" you can add text, forms or even draw.

To add an annotation

1. On the toolbar, tap on the "Annotate" icon.
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4

Annotate

The annotation overlay menu opens.

rs O B 0 | | | B

Annotate &fgéﬁ:m Text Arrow  Rectangle Draw Remove

250 mV
250mV Bmpy D .
150 mv HEEENR

2. Tap "Color selections" and select the color that you want to use for your annota-
tions.

3. Add one or more of the following:

e One of the predefined forms: "Arrow" or "Rectangle"

e "Text": adds a text element to the screen and opens on-screen keyboard. You
can change the text later, by tapping on an existing annotation and typing in the
new text.

e "Draw": you can draw any form on the screen.

- =2 &

Annotate Ciind xt Arrow  Rectangle  Draw

Diagram 5et 1
P———

4. To move one of the annotations, tap on it and drag it to the required position.

To remove an annotation
1. In the "Annotate" overlay menu, tap on "Remove".
2. Tap on any existing "Arrow", "Rectangle" or "Text" annotation to remove it.

3. The "Remove" function, acts as an eraser on drawings: it enables you to erase only
certain parts of your drawing. Drag your finger over any part of your drawing to
erase it.
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4. To remove all annotations from the screen, tap on "Remove All".

4.14 Information and notifications

The oscilloscope provides various information:

® [nstrument information, e.g. connection status, firmware version
® Notifications, e.g. status messages

® Progress information, e.g. for long acquisitions, data saving
Instrument information

In the upper right corner of the screen, you see the Rohde & Schwarz logo, date and
time, the symbolic information on LAN connection and the notifications status.

» To see the instrument information, select the Rohde & Schwarz logo.

You can find information about the instrument model, bandwidth, network settings,
firmware version and operating time.

» To hide the date and time or change the display format, select the date/time dis-
play.
Notifications

Notifications are status messages, information on mismatching settings and similar
information. They are displayed for a few seconds and saved.

The color of the dot before the text indicates the severity: gray for information, orange
for warnings, and red for errors.

» To read the notifications, select "Notification".
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You can save or delete the list of notifications.

o 20 ns/div 5 GSa/s Sample No 15:41:26
ready Os 1kSa Notifications ST el

Horizontal Acquisition Info 2022-02-18 E

Messages

[0] Id: 1417 - Booting, please wait ...

Progress information

If an acquisition, operation or process takes more time until results are displayed, a
progress bar or symbol indicates that a process is running.

The progress of saving operations and update or creation of a reference waveform is
shown in a progress bar. You can cancel the process. A notification informs about the
result.

Saving

Figure 4-10: Progress bar for saving waveform data

The progress of running acquisitions is shown in the acquisition label. A circle indicates
the state of the current, incomplete acquisition. Progress in roll mode, average mode
and single acquisition with N > 1 is indicated by a progress bar and counter.

Acquisition
2.5 GSa/fs 1

10 Mpts Hist 12

Figure 4-11: Progress of incomplete long acquisition in average mode, Run Single = 5, first acquisi-
tion is finished
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4.15 Getting user assistance

If you need information on the instrument's functionality, you can use the instrument
help. It provides contextual information on a setting or dialog. If the help window is
open, you can browse and search for further information using links, table of contents,
and search.

4.15.1 Displaying help

To display the context help

1. Enable the "Help" icon on the toolbar.

@

Help

2. Tap the parameter for which you need information.

The "Help" window opens and displays the comprehensive description and the cor-
responding remote command. You can browse the help for further information.

To open a dialog help

1. Open a dialog.

2. Tap the [@ "Help" icon in the dialog header.

3. Tap a subtab or menu item.

The help window opens with the dialog help page, where you can select the topics.

4.15.2 Using help

You can find a specific information and navigate the contents by following means:

® Table of contents
® Buttons in the help window title:

"Home": Go to the start page
"Back", "Forward": Browse the pages that you visited before
® Search with filter:
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“record length” - Q

All files

Your search for "record length” returned 14 result(s) _

Record Iength Graphical user interface

Acquisition and waveform setup Acquisition Acquisition Setup setting Howio

Record length Sets the record length, the number of waveform sar  Trgubleshooting
one waveform record after processing, including interpolation. Remote comimanu

— Enter the word to be found, or a phrase in quotes.
— Tap the filter icon and select the information type.
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Access: "Menu" > "Settings".

In the "Settings" dialog, you can adapt various instrument settings to your require-
ments, such as language, display appearance, and assign functions to some keys.

Settings

=

System

Network, language, product info...

[

Appearance

Colors, font, diagram, grid...

- -
-l

Front Panel

Key and knob assignment, touch...

Igp

Maintenance

FW update, alignment, self-test...

Options

Installed HW and SW options...

L

Display

Persistence, intensity, signal...

=

Preset

User defined, factory default...

]

Save / Recall

Autonaming, csv export...

The following settings and procedures are described in the current section:

®  SYSIEM SEHINGS. ..eeiiii i 69
L I @ o) o] 1= 111 T 1 TSR 74
LI N o] o 1= Y= L= [T YE=T= 11 T PRt 77
L I 1T o] = A=Y= 11 Vo < SRR 83
o  Front panel SEHINGS. .. cccoi i ————— 86
®  PrESEl SBIUPD. .ot e e e e e e e e e e e e e e e e e eaaaa———— 87
e  MaintenanCe SeHiNGS.....cooi i 90
L S T Y N = Yo || SRR 94
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5.1 System settings

In the "Settings" > "System" dialog box, you find all instrument, firmware and network-
related information. Here you can also set the language that is used in the dialogs.

5.1.1 About settings

Access: "Menu" > "Settings" > "System" > "About".

Settings: System

About Material number: 1802.1008k08

Serial number: 000000
Network Device ID:

irmware version: 2.0
Remote Firmware version: 2.0.0.35

Localizati...

: FW Update
Date/Time

Open Source Acknowledgment

Instrument
Displays general information about the instrument, including:

® "Material number"
® "Serial number"

® "Device ID"

® "Firmware version"

Remote command:
*TDN? on page 481

FW update

Opens the "FW update" dialog box. See Chapter 5.7.1, "Firmware update",
on page 90.

Open source acknowledgment

Displays the "Open Source Acknowledgment" document.

5.1.2 Network settings

Access: "Menu" > "Settings" > "System" > "Network".
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Settings: System @ X

About Ethernet settings

Device name Main adapter name:

Network
Ethernet

Remote Automatic IP (DHCP) IP Address:
On

Localizati...

Advanced
Date/Time

Additional settings

Web Ifc Password

LAN Reset
000000009

Device name
Indicates the currently defined host name. This value is required to configure the
instrument for work in a network.

You can change the host name here. After changing the host name, you have to reboot
the instrument.

NOTICE! Risk of network problems. Incorrect configuration of the host name can cre-
ate network problems. Consult your network administrator before changing the name.

Remote command:
SYSTem:COMMunicate:NET[:HOSTname] on page 486

Automatic IP (DHCP)
If enabled, the IP address of the oscilloscope is obtained automatically.

IP address

Shows the current IP address of the instrument. If "Automatic IP (DHCP)" is "Off", you
can change the IP address here. For complete manual configuration, select
"Advanced". See also: Chapter 16.1, "Connecting the instrument to the network
(LAN)", on page 452.

Web Ifc Password
Password for LAN configuration. The default password is LxiWeblfc.

LAN reset

Resets the LAN configuration to its default settings using the network configuration
reset mechanism (LCI) for the instrument.
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The LAN settings are configured in the "Advanced" dialog, or using the instrument's
web browser (see Chapter 16.2, "Web interface", on page 454).

Advanced
Opens a dialog box to configure the network connection.

Settings: System

Back Ethe...

MAC Address BO:7B:25:09:D6:B8
Ethernet Status Connected
Name Ethernet

Network Configuration
Automatic IP (DHCP) IPv6DHCP
off
IP Address IPv6 Address

111.1.1.111

Subnet mask IPv6 PrefixLength

255.255.255.0

Gateway IPv6 Gateway

DNS Server IPve DNS Server

You need these settings to configure the LAN connection manually, without DHCP.

NOTICE! Connection errors can affect the entire network. Make sure to assign valid
address information before connecting the instrument to the LAN. Contact your net-
work administrator to obtain a valid IP address and other connection data.

See also: Chapter 16.1, "Connecting the instrument to the network (LAN)",
on page 452.

5.1.3 Remote settings

Access: "Menu" > "Settings" > "System" > "Remote".
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Settings: System

Aot Transfer data for...

Ascii
Network .
Bit pattern format

Remote Hex

Localizati...

Date/Time

The following settings are required for remote control of the instrument via a connected
computer.

Transfer data format
Selects the data format that is used for transmission of waveform data from the instru-
ment to the controlling computer.

Waveform data can be retrieved using the following commands:
® DIGital<m>:DATA[:VALues]?

"Ascii" Data values are returned in ASCII format as a list of comma-separa-
ted values in floating point format.

"FLOAT" Binary format. Up to 7 significant digits are stored. If there are more
than 7 digits, the number is rounded off.

"DOUBLE" Binary format. Up to 15 significant digits of the numbers are stored.
"INT8/16/32" Signed integer data with length 8/16/ 32 bit.

Remote command:
FORMat [ : DATA] on page 484

Bit pattern format
Sets the format for all bit pattern queries.

Remote command:
FORMat :BPATtern on page 485

5.1.4 Localization settings

Access: "Menu" > "Settings" > "System" > "Localization".
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Settings: System

About Language

English
Network

Remote

Localizati...

Language
Selects the language in which the dialog boxes, result boxes and other screen informa-

tion is displayed. You can change the instrument language while the instrument is run-
ning.

Available languages are, for example, English, German, French, Japanese. For a com-
plete list of supported languages, refer to the specifications document.

5.1.5 Date and time settings

Access: "Menu" > "Settings" > "System" > "Date/time".

Settings: System
About 2022-12-16
Network
Remote

Localizati...

Date/Time

Berlin

Cancel
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The instrument uses the system time of the operating system, but you can change date
and time for the MXO 5C firmware.

1. To change the date:

a) Tap the date button.
b) Select the date in the calendar.
c) Tap the blue calendar icon to close the calendar.

2. To change the time, move the hour, minute and second sliders to the required val-
ues.

3. Adjust the "Prefix" and "Suffix" to indicate your location.
4. Tap "Apply".
Remote command:

® SySTem:DATE on page 486
® SySTem:TIME on page 488

5.2 Option settings

Additional options for the MXO 5C are enabled using a license key. To obtain the
license key, consult your sales representative.

@ Unregistered licenses

Unregistered licenses are not assigned to a particular instrument. The instrument
accepts only registered licenses. If your license is delivered unregistered, use the
online tool R&S License Manager to register the license for your instrument. The regis-
tration of a permanent license is irreversible, so ensure that you register it for the cor-
rect instrument. The address of the tool is https://extranet.rohde-schwarz.com/service.
For registration, you need the device ID of the instrument on which the option will be
installed.

5.2.1 Software options settings

Access: "Settings" > "Options" > "Software"
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Settings: Options @ X

Software :
Install Deactivate

Short description Description

B2415 1.5 GHz Bandwidth

B6 Arbitrary Waveform ...
800 Mpts Memory E...
Frequency Response...
Power Analysis
Bus Analysis
Low Speed Serial Bu...
Automotive Protocols

Aerospace Protocols

MIPI Low Speed Pro...

Automotive Etherne...

Detailed info »

In this dialog, you can access settings for installing and deactivating options. In the
"Detailed Info" dialog, you can get an overview of all options installed on your MXO 5C.

5.2.1.1 Install options

Access: "Settings" > "Options" > "Software" > "Install"
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Settings: Options

T Enter new option key

Install from file

s Open

In the "Install" tab, you can install new options using license keys.

Enter new option key
Enter the license key here to activate the option. For license keys delivered as a file,
use "Install from file" on page 76.

Install from file
If you got a license file, install the license here.

Tap "Open" to open the file selection dialog, or enter the complete path and filename.

5.2.1.2 Deactivate options

Access: "Settings" > "Options" > "Software" > "Deactivate"

When you deactivate an option, you might need to note the response key, or to save
the response to a file. This is done in the "Deactivate" dialog.
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Software options: Info

Active Short desc. Description State Privilege
B2415 1.5 GHz Ba... Official Customer order
Deactivat... B6 Arbitrary W...  Official Customer order
800 Mpts ... Official Customer order
Frequency ...  Official Customer order
Power Anal... Official Customer order
Bus Analysis Official Customer order
Low Speed ... Official Customer order
Automotive... Official Customer order

Aerospace ...  Official Customer order

MIPI Low S... Official Customer order

Automotive... Official Customer order

5.3 Appearance settings

In the "Settings" > "Appearance" dialog box, you define the look and feel of the display
element, e.g. waveform colors, result position, or grid behavior.

Appearance settings are not included in user-defined presets. To reset all appearance
settings at once, user the factory preset.

5.3.1 Colors

Access: "Settings" > "Appearance" > "Colors"
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By default, various colors are assigned to the different waveform types for better visibil-
ity and distinguishability. You can change the color assignment and select another
color or a color table to waveforms.

Settings: Appearance

¢5lors Channel colors

Color source

Grid
. Channel 1

Use color table

Dialogs

Peak list
Color

: ]
Misc

Set to default color

Color source
Selects the waveform to which the color or the color table is assigned.

Use color table
If enabled, the selected waveform is displayed according to its assigned color table.

If disabled, the selected color is displayed, and the intensity of the signal color varies
according to the cumulative occurrence of the values.

Remote command:
DISPlay:COLor:SIGNal:USE on page 495

Assigned color table

Assigns a color table to the source waveform instead of a dedicated color. Color tables
define the color of the waveform pixels depending on the cumulative occurrence of the
associated values.

The following color tables are provided:

® "False colors": color changes gradually in a wide color spectrum.

® "Single Event": single events and very seldom events appear yellow, a higher
cumulative occurrence is shown with blue color. This view helps to identify specific
events.

® "Spectrum": colors display the wavelengths of the light. Low cumulative occurrence
is displayed blue like high wavelength.

® "Temperature": color changes gradually from blue (low temperature) to red (high
temperature) with increasing cumulative occurrence.

Remote command:
DISPlay:COLor:SIGNal:ASSign on page 495
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Color
Shows the current color of the selected waveform. To change the color, tap the button
to open the "Color" dialog.

In the dialog, you can pick from a list of basic colors, or define a color with the color

picker.
" ‘1

Hue: Red:
Sat: Green:

Color

Basic colors

HEEEENENC
HEEEENENC
I
NN ENC
HENEEETE
EEEEEC

Pick Screen Color

Custom colors
Val: Blue: (255 |2
. _
CIC 0] Alpha channel: |255 |5
Add to Custom Colors HTML: ‘#5b8cff ‘
0K Cancel

The color of the waveform, its signal icon, and of the illuminated keys is adjusted to the
new color. If the waveform is a spectrum, the knobs for vertical scale and position
retain the color of the spectrum's source.

Remote command:
DISPlay:COLor:SIGNal:COLor on page 495

Set to default color
Resets the color of the selected waveform to the factory default.

Remote command:
DISPlay:COLor:SIGNal:COLor <Signal>,DEF

5.3.2 Grid

Access: "Settings" > "Appearance" > "Grid"
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Settings: Appearance @) X

Colors Show grid Show labels

On On

Grid
& Show fine grid scale Show crosshair

i On On
Dialogs

Keep X-grid fixed Keep Y-grid fixed

Measure... off on

Peak List Show div label (x)
off
Misc

Show grid
If selected, a grid is displayed in the diagram area. A grid helps you associate a spe-
cific data point to its exact value on the x- or y-axis.

Remote command:
DISPlay:DIAGram:GRID on page 496

Show labels
If selected, labels mark values on the x- and y-axes in specified intervals in the dia-
gram.

Remote command:
DISPlay:DIAGram:LABels on page 496

Show fine grid scale
If selected, the crosshair is displayed as a ruler with scale markers. If disabled, the
crosshair is shown as dashed lines.

Remote command:
DISPlay:DIAGram:FINegrid on page 496

Show crosshair
If selected, a crosshair is displayed in the diagram area. A crosshair allows you to
select a specific data point by its coordinates.
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Remote command:
DISPlay:DIAGram:CROSshair on page 496

Keep X-grid fixed
If enabled, the vertical grid lines remain in their position when the horizontal position is
changed. Only the values at the grid lines are adapted.

Remote command:
DISPlay:DIAGram:XFIXed on page 497

Keep Y-grid fixed
If enabled, the horizontal grid lines remain in their position when the position of the
curve is changed. Only the values at the grid lines are adapted.

Fixed horizontal grid lines correspond to the behavior of traditional oscilloscopes.

Remote command:
DISPlay:DIAGram:YFIXed on page 497

Show div label (x)

If selected, the time scale value is shown at the diagram bottom instead of the horizon-
tal grid labels. For example, 10 ns/div is shown instead of the values 0, 10, 20, 30... ns.
Dialogs

Access: "Settings" > "Appearance" > "Dialogs"
Settings: Appearance

Colors Dialog

Font size
Grid

Transparency

Dialogs

Measure...

Peak List

Result dialog

Misc :
Font size

Font size (Dialog)
Sets the font size of the text in dialog boxes.
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Remote command:
DISPlay:DIALog:FONTsize on page 497

Transparency (Dialog)

Sets the transparency of the dialog box background. For high transparency values, you
can see the waveform display in the background, and possibly check the effect of the
changed setting. For lower transparency values, readability in the dialog box improves.

You can also set the dialog transparency by moving the transparency bar at the top of
the dialog.

Settings: Appearance @ X

Remote command:
DISPlay:DIALog:TRANsparency on page 498

Font size (Result dialog)
Sets the font size of the text in result tables.

Remote command:
DISPlay:RESult:FONTsize on page 498

5.3.4 Peak list

Access: "Settings" > "Appearance" > "Peak list"
Settings: Appearance

Colors Frame type

Full border
Grid

Dialogs

Measure...

Peak List

Peak list settings apply to peak list measurements. They are visible when the peak list
for spectrum measurements is enabled.

Frame type
Defines the layout of the labels, full border or none.
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Remote command:
CALCulate:SPECtrum<sp>:PLISt:LABel:BORDer on page 498

5.3.5 Miscellaneous

Access: "Settings" > "Appearance" > "Misc"
Settings: Appearance

Colors Clock style

Show seconds
Grid

Dialogs

Measure...

Peak List

Misc

Clock style
Select how the clock in the upper right corner of the screen is displayed:

Info  |2022-08-06

10:19:42 @

® "Show seconds": format is hh:mm:ss
® "Hide seconds": format is hh:mm
® "Hide clock": no time is shown

5.4 Display settings

In the "Settings" > "Display" dialog, you can define the display settings like brightness
and signal intensity.

5.4.1 Persistence settings

Access: "Menu" > "Settings" > "Display" > "Persistence".
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Settings: Display

Persistence Enable

On

Signal

Infinite persistence

Off
Backlight 0.05E+00 s

Enable
If enabled, each new data point in the diagram area remains on the screen for the
duration that is defined using Time, or as long as Infinite persistence is enabled.

If disabled, the waveform points are displayed only for the current acquisition.

Remote command:
DISPlay:PERSistence[:STATe] on page 500

Infinite persistence
If infinite persistence is enabled, each new waveform point remains on the screen until
this option is disabled. Use infinite persistence to display rare events in the signal.

Remote command:
DISPlay:PERSistence:INFinite on page 499

Time
Sets a time factor that controls how long the waveforms points fade away from the dis-
play. Thus, the MXO 5C emulates the persistence of analog phosphor screens.

Remote command:
DISPlay:PERSistence:TIME on page 499

Reset
Resets the display, removing persistent all waveform points.

Remote command:
DISPlay:PERSistence:RESet on page 499

Signal settings

Access: "Menu" > "Settings" > "Display" > "Signal".
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Display settings

Settings: Display

Persistence Intensity

50 %

Signal
g Waveform style

Backlight Vectors

Intensity
The intensity determines the strength of the waveform line in the diagram. Enter a per-
centage between 0 (not visible) and 100% (strong). The default value is 50%.

You can also use the [Intensity] knob to adjust the waveform intensity directly.

Remote command:
DISPlay:INTensity on page 500

Waveform style
Selects the style in which the waveform is displayed.

"Vectors" The individual waveform points are connected by a line.
Define the strength of the line using the [Intensity] knob.

"Dots" Only the individual waveform points are displayed.
To see the dots of one waveform, perform one acquisition with
[Single] and N=1 (N-single/Avg count). During continuous acquisition,
or a [Single] acquisition with N > 1, the dots of multiple subsequent
waveforms are displayed on the screen, and the waveform looks like
aline.

Remote command:
DISPlay:DIAGram:STYLe on page 500

Backlight settings
Access: "Menu" > "Settings" > "Display" > "Backlight".

Settings: Display

Persistence Brightness

90 %

Signal
5 Dimm on user inactivity

Backlight
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Front panel settings

Brightness
Sets the background luminosity of the touchscreen.

Remote command:
DISPlay:BACKlight[:BRIGtness] on page 501

Dimm on user inactivity

Selects a time, after which the monitor brightness is reduced, if the instrument was
inactive. Remote control of the instrument is also considered as an activity.

Remote command:
DISPlay:BACKlight:DIMMing on page 501

Front panel settings

In the "Front Panel" dialog box, you can assign functions to keys and knobs and adjust
the brightness of the keys.

Hardkeys: function assignment

Access: "Settings" > "Front Panel" > "Hardkeys"

Settings: Front Panel @)

Hardkeys Camera hardkey action

Save screenshot
Knobs

LED

Camera hardkey action
The Camera key on the bottom right is a shortcut key that initiates an associated
action.

You can assign one of the following actions:
® Save screenshot
® Open screenshot setup

Configure the settings for the selected action.
® Screenshots: "Save/Recall" key > "Save" tab > "Screenshot", see Chapter 12.4,
"Screenshots", on page 301.

Knobs

Access: "Settings" > "Front Panel" > "Knobs"
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Settings: Front Panel

Vertical

Hardkeys

Position
Knobs

LED

Vertical
The vertical Position knob can change the waveform position or the offset of the
selected waveform. Select the action that you want to perform.

See also: "[Position]" on page 46.

5.5.3 LED

Access: "Settings" > "Front Panel" > "LED".

Settings: Front Panel

Hardkeys Brightness

Knobs

LED

Brightness
Defines the luminosity of illuminated front panel keys and knobs.

5.6 Preset setup

The preset sets the instrument to a default configuration, or to a user-defined configu-
ration. A user-defined preset file is one of the saveset files, which are stored on the
instrument. It contains the measurement setup, while the user's display settings are not
included. You can save the current configuration to a preset file, and enable saved pre-
set file to be applied with the [Preset] key.

See also: Chapter 12.1, "Save and recall user settings", on page 287.
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5.6.1 Preset settings

Access: "Menu" > "Settings" > "Preset" > "Settings".

Settings: Preset

Settings Preset will erase all device settings

Factory

Preset

User-defined preset configuration

Enable user-defined preset

s /home/storage/userData/settings/

Preset file name File extension

MyPreset.set *.set

= Save 2 Save As

Preset
Set the instrument to a default configuration, or to a user-defined configuration.

Enable user-defined preset
If enabled, the settings from the selected saveset are restored when the [Preset] key is
pressed.

If disabled, [Preset] sets the instrument to the factory defaults.

Saveset to be loaded on preset
Select the saveset file that contains the required settings. If "Enable user-defined pre-
set" is enabled, this saveset is loaded when you press the [Preset] key.

"Preset file Enter the filename of the preset file. This file is loaded on user-

name" defined preset. The filename is also used when you save a preset file
with "Preset file name".

"File exten- The file extension is . set.

sion"

<Directory> Shows the currently used directory. To change the directory, tap the

button and select the correct directory in the file dialog.
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Save as, Save

"Save as" opens the file selection dialog, where you can select the directory and enter
the filename of the preset file. "Save" saves the current settings immediately to the file
that is named in "Preset file name" in the current directory.

5.6.2 Factory preset

Access: "Menu" > "Settings" > "Preset" > "Factory".

Settings: Preset Q) x

Settings Fact.ory preset will erase all device and user
settings

Factory Factory Preset

Factory preset
Resets the instrument to the factory default settings, to the initial state. Factory settings
comprise all instrument settings, including display, intensity and transparency settings.

Remote command:
SYSTem:PRESet on page 487

5.6.3 Restoring settings

When you have changed many settings on the instrument, and you are not sure which
settings are causing which effect, you can restore the default settings and start anew.
The following methods are available:

® Saving instrument settings as a user-defined preset and restoring the instrument
settings to user-defined default values

® Restoring all settings on the MXO 5C to the factory-defined values
® Restoring settings from a file

To save a user-defined preset
1. Open the "Menu" > "Settings" > "Preset" tab.
2. Enter a name for the preset file. Select the file format.

3. Tap "Save preset file".

Note: If you want to store the file in another directory than the displayed one,
select "Save as". See also: Chapter 12.5, "File browser dialog", on page 304.
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To restore the instrument settings to user-defined default values

1. Open the "Menu" > "Settings" > "Preset" > "Settings" tab.

2. In"Preset file name", enter the name of the file that contains the required settings.
3. To use these settings as preset values, select "Enable user-defined preset”.
4

Press the [Preset] key.

To restore all settings to the factory defaults
1. Open the "Menu" > "Settings" > "Preset" > "Factory" tab.
2. Tap the "Factory preset" button.

All settings on the MXO 5C are reset to their factory-defined values.
As long as no user-defined preset file is loaded and "Enable user-defined preset" is
disabled, the [Preset] key also resets the instrument settings to factory defaults.

5.7 Maintenance settings

In the "Settings" > "Maintenance" dialog box, you can update the firmware, perform
self-alignment.

5.7.1 Firmware update

Access: "Menu" > "Settings" >"Maintenance" > "FW update".

Your instrument is delivered with the latest firmware version. Firmware updates are
provided on the internet at:

The "Release Notes" describe the improvements and modifications of all firmware ver-
sions. They also explain how to update the firmware. They are available along with the
firmware on the same web page.

Remote commands:

® SySTem:FW:FILepath on page 487

® SySTem:FW:STARt on page 488

5.7.2 Alignment

When data from several input channels is displayed at the same time, it can be neces-
sary to align the data. Alignment is done vertically or horizontally to synchronize the
time bases or amplitudes and positions. Perform an alignment, for example, when
strong temperature changes occur (> 5°).
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5.7.21 Alignment settings

Access: "Menu" > "Settings" > "Maintenance" > "Alignment"

Settings: Maintenance @ x

Before the start of the alignment procedure,

FW update ;
remove all probes from the input connectors

Alignment

Start alignment
Power

mgmt.

Service

Last run information

Date 2023-11-13
Time 10:09:20
Overall alignment state Passed

Start alignment
Starts the self-alignment procedure for all channels.

Date, Time, Overall alignment state
Show the date, time and the summary result of the self-alignment process: not aligned,
passed or failed. Detailed results are provided on the "Alignment results" tab.

Remote command:
CALibration:DATE? on page 504
CALibration:TIME? on page 504
CALibration:RESult? on page 505

Show results
Opens a dialog to display the alignment results.

For each channel, the results of the individual alignment steps are shown for all techni-
cal channel component. In case you require support, you may be asked to provide this
information.
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Settings: Mainten...

Back Alignment results

Name
ci

Q2

c3

c4

cs

Cc6

c7

c8
Logic 1
Logic 2

Ext trig

5.7.2.2 Performing a self-alignment

The self-alignment aligns the data from several input channels vertically and horizon-
tally to synchronize the timebases, amplitudes and positions. The self-alignment proc-
ess includes a basic hardware check.

Recommendation on performing the self-alignment:

® When putting the instrument into operation for the first time

® After a firmware update

® Once a week

® \When major temperature changes occur (> 5°)

1. Warm up the instrument before you start the self-alignment. The minimum warm-up
time is indicated in the specifications document.

2. Remove the probes from the input connectors.

3. Open "Menu" > "Settings" > "Maintenance".

4. Inthe "Alignment" tab, tap "Start alignment".

The alignment is performed, the process can take several minutes. A message box
informs you about the running process, wait until this message box closes.
The overall pass/fail result is shown in the "Overall alignment state" field.
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5.7.3 Power management

Access: "Menu" > "Settings" > "Maintenance" > "Power mgmt."

Settings: Maintenance

FW Update Auto Power Up

On

Alignment

Power
Mgmt.

Auto power up
If enabled, the instrument powers up automatically when it is connected to the mains
voltage.

Remote command:
SYSTem:APUP on page 505

5.7.4 Service

Access: "Menu" > "Settings" > "Maintenance" > "Service"

Settings: Maintenance

FW Update
Create report

Alignment

Power
Mgmt.

Service

Create report
Creates a service report.

The service report is a ZIP file with a complete bug report, all relevant setup informa-
tion, reporting and log files, alignment files, and the instrument configuration.

If a USB flash drive is connected, the report is saved on the USB flash drive. Other-
wise, the report is saved in the user data folder /home/storage/userData.

See also: Chapter 18.4, "Information for technical support”, on page 907.

Remote command:
SERVice:REPort on page 505
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5.8

5.8.1

5.8.1.1

Save / recall

Save / recall

Autonaming

Access:"Menu" > "Settings" key > "Save/Recall" > "Autonaming" tab.

Autonaming settings

Settings: Save [ Recall @ X

Auto Auto file naming pattern

naming
Format: <FileName>_<UserText>_<Date> <Index>_<Time...

CSV export  User text User text

File name Date/time

On

Enable autosave Autosave inter...
On 300 s

Default path for all file operations

/home/storage/userData/

=& /home/...Data/ Reset path

In the "Autonaming” tab, you can define the pattern for automatic file name generation.
This name is used as the default file name. The default path is the storage location for
all saved files and their subdirectories. The directory for user data on the instrument

is /home/storage/userData, the path to a USB storage device

is /run/media/usb/.

User text
If enabled, inserts the specified user text after the prefix.

Remote command:
MMEMory:AUTonaming:USERtext on page 503
MMEMory:AUTonaming: TEXT on page 504

User Manual 1803.0505.02 — 01 94



MXO 5C Series

5.8.1.2

Instrument setup

Save / recall

File name
If enabled, inserts the default file name. The file name indicates the type of data that is
saved, for example, RefCurve, Settings.

Remote command:
MMEMory : AUTonaming: PREFix on page 502

Date/time
If enabled, the current date and time are inserted in the filename pattern.

Remote command:
MMEMory : AUTonaming: TIME on page 502

Index
If enabled, inserts an index.

Remote command:
MMEMory : AUTonaming: INDex on page 502

Enable autosave
Enables the automatic saving of the waveform. With "Autosave interval”, you can
define the time interval for the automatic saving.

Remote command:
MMEMory:AUSave : ENABle on page 502
MMEMory:AUSave: INTerval on page 502

Default path for all file operations

Defines the path that is displayed in the file selection dialog box for loading and storing
operations. On the instrument, all user data is written to /home/storage/userData.
You can create subfolders in this folder. The path to a USB storage device

is /run/media/usb/.

To switch the directory quickly, double-tap the path button. Use the symbols on the left
of the file explorer box to change the directory.

Remote command:
MMEMory:AUTonaming:DEFaultpath on page 503

Reset path
Resets the default file path to the factory default.

Remote command:
MMEMory:AUTonaming:RESPath on page 503
MMEMory:AUTonaming:RESall on page 503

Defining default file paths and names

When a save or load operation is performed, a default file name and path is provided.
You can configure which path is used and how the file name is generated. In the file
selection dialog box, you can change the folder and name as desired.
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To define the default file path
1. Tap "Menu" > "Settings".

2. Select the "Save/Recall" tab.
3. Select the "Autonaming" tab.
4. Double-tap the path button.

The directory selection dialog box is opened.

5. Select the folder in which the data is stored by default. Use the symbols on the left
of the file explorer box to switch to often used directories.
Alternatively, you can tap the "Default path for all file operations" field and type the
path.

6. To restore the factory-set default path, tap "Reset" next to the path field.

To define the automatic file name pattern
The automatic file name pattern can consist of the following elements:
<FileName>_ <UserText>_<Date> <Index>_<Time>

The prefix depends on the data type to be stored and cannot be changed by the user.
The other elements can be enabled or disabled as required.

1. Tap "Menu" > "Settings".

2. Select the "Save/Recall" tab.
3. Select the "Autonaming" tab.
4

If you want to exclude the "File name", "Date/time" or an "Index" (serial number),
disable the corresponding option.

5. Toinsert a user-defined text after the prefix, enable "User text". Enter the text in the
edit field.

The specified elements are used to generate the default file name for the next stor-
age operation.

5.8.2 CSV export

Access:"Menu" > "Settings" key > "Save/Recall" > "CSV export" tab.

In this dialog, you can define the format of your CSV file.
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Save / recall

Settings: Save / Recall
Autonami...

CSV Export

e.g:
7

3.78,6.29,1.53

Decimal symbol
Selects if point or comma is used as a decimal symbol in the exported CSV file.

CSV delimiter
Selects the list separator symbol from a list. Available are semicolon, comma, space,
tab and colon.

Remote command:
EXPort:RESult:DELimiter on page 504
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Horizontal setup

6 Acquisition and waveform setup

6.1 Horizontal setup

The "Horizontal" dialog provides the time base configuration for channel and spectrum
waveforms.

6.1.1 About the horizontal system

Horizontal settings, also known as timebase settings, adjust the waveforms in horizon-
tal direction.

Typically, the trigger is the determining point of the waveform record. In many scenar-
ios, you want to analyze the waveform some time before or after the trigger. To adjust
the horizontal acquisition window to the waveform section of interest, you can use the
following parameters:

® The horizontal position defines the time distance of the trigger point (the zero
point of the diagram) to the reference point. Changing the horizontal position, you
can move the trigger point, even outside the screen.

® The reference point is the rescaling center of the time scale on the screen. If you
modify the time scale, the reference point remains fixed on the screen, and the
scale is stretched or compressed to both sides of the reference point.

Trigger point Reference point Resolution

x| | e

sample in record

acquisition
window

L

|

|

I

Horizontal |
|

J

Horizontal position|{time)

. Reference point (%)

Unlike vertical settings, which are waveform-specific, the horizontal settings apply to all
active waveforms.
Timebase settings are interdependent:

Timebase range = Time scale * Number of divisions
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The number of divisions is 10, which is the only constant parameter.

Horizontal Setup settings

Access: "Menu" > "Horizontal" > "Setup" tab, or tap the "Horizontal" label above the
diagram.

Harizontal ® X

Setup Time scale Timebase range

20 ns/div 200 ns
Zoom . .
Position Reference point

Roll 50 %

Ref Clock

Time scale
Sets the horizontal scale, the time per division, for all waveforms in the time domain,
for example, channel and math waveforms.

Increase the scale to see a longer time interval of the waveform. Decrease the scale to
see it in more detail. The scale has a point that remains fixed on the screen when the
scale value is changing: the reference point.

Remote command:
TIMebase:SCALe on page 507

Timebase range
Sets the time of one acquisition, which is the time across the 10 divisions of the dia-
gram: Acquisition time = Time scale * 10 divisions.

Changing the acquisition time changes the time scale, too.

For long timebases, the acquisition progress is shown in the acquisition label, see
"Progress information" on page 65.

Remote command:
TIMebase :RANGe on page 507

Position
Defines the time distance between the reference point and the trigger point, which is
the zero point of the diagram. The horizontal position is also known as trigger offset.

User Manual 1803.0505.02 — 01 99



MXO 5C Series Acquisition and waveform setup

6.1.3

6.1.4

Horizontal setup

If you want to see a section of the waveform some time before or after the trigger, enter
this time as horizontal position. The requested waveform section is shown around the
reference point. Use positive values to see waveform sections after the trigger - the
waveform and the diagram origin move to the left.

Remote command:
TIMebase:HORizontal:POSition on page 508

Reference point
Sets the position of the reference point in % of the screen. It defines which part of the
waveform is shown.

The reference point marks the rescaling center of the time scale on the screen. If you
modify the time scale, the reference point remains fixed on the screen, and the scale is
stretched or compressed to both sides of the reference point. If the "Position" is 0, the
trigger point is on the reference point.

The reference point is not marked in the diagram.

Remote command:
TIMebase:REFerence on page 508

Zoom settings

The zoom settings are described in Chapter 8.1, "Zoom", on page 170.

Roll mode

Access: "Menu" > "Horizontal" > "Roll" tab.

Horizontal @ X

Setup Off screen capture

Auto o

Zoom .
Start roll time

Roll

In this dialog, you can define the behavior of the roll mode.

Progress bar
The "Roll" progress bar in the "Acquisition" label shows how the record length is filled.
The bar turns green when all samples are acquired, and the record is filled.

Acquisition a Acquisition Acquisition
1 M5a/s Sample Roll 1 MSafs Sample 1 MSa/s Sample Roll

10 Mpts 12bit  RL: 6,14 Mpts 10 Mpts 12 bit 10 Mpts 12 bit  RL: 36.7 Mpts
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Left = incomplete roll waveform
Middle = roll completed with "Off screen capture" = Off
Right = roll completed with "Off screen capture" = On

Mode
Selects, if the roll mode is set automatically by the instrument or if it is turned off.

In roll mode, the instrument shows the waveforms immediately, without waiting for the
complete acquisition of the waveform record. If the timebase is slow - at long time
scale values - the roll mode saves waiting for the waveform display. The instrument
displays newly acquired waveform points at the right edge of the display and moves
the waveform to the left.

The roll mode has following restrictions:
® Roll mode disables persistence
® Event actions are not possible

The instrument activates the roll mode automatically if the following conditions are ful-
filled:

® "Timebase range" exceeds the defined "Start roll time"

® The "Acquisition mode" is set to "Sample" or "Peak detect"

® "N-single/Avg count" =1

® Fast segmentation is disabled

® Event actions are disabled

® All serial buses are disabled

Measurement statistics evaluate the currently displayed waveform. Therefore, "Mea-
sure all events" is enabled automatically in roll mode.

Remote command:
TIMebase:ROLL:ENABle on page 508
TIMebase:ROLL:STATe? on page 509

Start roll time
Sets the minimum acquisition time for automatic start of the roll mode.

The instrument activates the roll mode automatically if the "Timebase range" exceeds
the value of the "Start roll time".

Remote command:
TIMebase:ROLL:MTIMe on page 509

Off screen capture

If enabled, the analyzable waveform in roll mode is extended. Samples that arrive the
left edge of the display are kept, they are moved to the unvisible area on the left. All
data is kept in the memory.

The "Roll" progress bar in the "Acquisition" label shows how the record length is filled,
see "Progress bar" on page 100.

If "Off screen capture" = Off, the analyzable record length is the value that is set in the
"Acquisition" > "Setup" tab. The record length determines the length of the displayed
waveform.
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If "Off screen capture" = On, all data is recorded, and the whole acquisition memory
can be used. The defined record length and segmentation settings are ignored. The
current number of recorded data points is shown in the progress bar when the bar is
green, or returned by the remote command ACQuire:ROLLmode : POINts?.

After stopping the acquisition, you can analyze the complete roll waveform, including
the invisible part:

® Increase the "Time scale" to see a longer part of the waveform.

® Scroll the waveform: tap and drag the waveform to the right.

If you want to save the waveform, disable "Off screen capture". When the needed data
is displayed, save the waveform. Thus, one record length is saved. With active "Off
screen capture”, the amount of data cannot be limited.

Remote command:
ACQuire:ROLLmode:0SCapture on page 509
ACQuire:ROLLmode: POINts? on page 509

6.1.5 Reference clock

Access: "Menu" > "Horizontal" > "Setup" tab > "Ref Clock"

The oven-controlled crystal oscillator (OCXO) produces a 10 MHz internal reference
signal with precise and stable frequency. You can output this clock signal for synchroni-
zation of other instruments. Conversely, you can also use an external 10 MHz refer-
ence signal. The input and output connectors for reference signals are on the rear
panel of the instrument.

Use external ref. clock
Enables the use of an external 10 MHz reference signal instead of the internal refer-
ence clock.

Remote command:
SENSe[:ROSCillator] :SOURce on page 542

Output 10 MHz ref. signal
Sends the internal reference clock signal to the Ref Out 10 MHz connector.

If "Use external ref. clock" is enabled, the external reference signal is output instead of
the internal clock.

Remote command:
SENSe [:ROSCillator] :0UTPut [:ENABle] on page 541

6.2 Acquisition

Access: "Menu" > "Acquisition".

Acquisition settings define the processing of the captured samples in the instrument.
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Acquisition
6.2.1 About the acquisition system

Sampling and processing

The A/D converter samples the continuous signal under test at specific points in time
and captures digital values. The converter is working at a constant rate specified in
GHz.

Waveform

ﬁples
SESEEREE

I I
et
Sample Interval T,

The captured values are processed according to the acquisition settings. The result is
a waveform record that contains waveform samples and is stored in the waveform
memory. The waveform samples are displayed on the screen and build up the wave-
form.

The number of waveform samples in one waveform record is called record length.
The rate of recording waveform samples - the number of waveform samples per sec-
ond - is the sample rate. The higher the sample rate, the better the resolution is and
the more details of the waveform are visible.

Sample rate = 1/ Resolution

The sample rate can be the same as the constant rate of the A/D converter, or higher,
or lower. To get a higher sample rate, interpolation is used. Several interpolation meth-
ods are available. Other processing methods reduce the sample rate, or build the
resulting waveform from several consecutive acquisitions of the signal. These methods
are called acquisition modes.

Minimum sample rate and aliasing

A sufficient resolution is essential for correct reconstruction of the waveform. If the sig-
nal is undersampled, aliasing occurs - a false waveform is displayed. To avoid aliasing
and accurately reconstruct a signal, the sample rate must be at least 3 to 5 times the
fastest frequency component of the signal. A higher sample rate increases signal fidel-
ity, increases the chance to capture glitches and other signal anomalies, and improves
the zoom-in capabilities.

Interleaving

The MXO 5C with 8 channels achieves its highest sample rate of 5 Gsample/s by
interleaving channels by twos. Interleaving assumes that only one of the paired chan-
nels is used. If the second channel of a pair is used (on display, or as trigger source,
math source, or measurement source), the interleaving mode is disabled. Without
interleaving, the channels work with 2.5 Gsample/s and reduced bandwidth.
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The interleaved channels of an 8-channel oscilloscope are:

® C1andC5
e (C2andC6
® (C3andC7
e (C4andC8

The 4-channel MXO 5C is always in interleaving mode, and all 4 channels work with
5 Gsample/s and maximum bandwidth.

6.2.2 Acquisition Setup settings

Access: "Menu" > "Acquisition" > "Setup" tab.

Acquisition @ b

Setu
2 Run/Stop Run Single

Segmented
g SR Mode Min. sample rate

HD 10 kSE!fS
RL Mode Record length limit

History
Auto 10 Mpts

Speed N-single/Avg count Resolution (IT):

1 200 ps
SR and RL dependent on timebase
Acquisition mode
Sample

Interpolation

sin(x)/x

Figure 6-1: Acquisition settings: automatic sample rate and record length
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Acquisition @) X

Setu
3 Run/Stop Run Single

S ted
egmented Sample rate (IT)

HD Manual 5 GSa/s
RL Mode Record length

History
Manual 1 kpts

Speed N-single/Avg count Resolution (IT):

1 200 ps
SR, timebase and RL are all independent
Acquisition mode Current Average count:
Average 0
Interpolation

sin(x)/x

Figure 6-2: Acquisition settings: manual sample rate and record length

Run/Stop
Starts and stops the continuous acquisition. The [Run / Stop] key lights green when the
acquisition is running. When the acquisition is stopped, the key lights red.

Remote command:
RUN on page 506
STOP on page 506

Run Single
Starts a defined number of acquisitions. The [Single] key lights green when the acquisi-
tion is running. When the acquisition is stopped, the key lights red.

To set the number of acquisitions, set "N-single/Avg count" in the "Acquisition" setup.
The acquisition progress is shown in the acquisition label, see "Progress information”
on page 65.

Remote command:
SINGle on page 506

SR mode
Defines how the sample rate is set.
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The sample rate considers the samples of the ADC, and the processing of the cap-
tured samples including interpolation.

"Auto" Sample rate is determined automatically and changes due to instru-
ment internal adjustments due to other setting changes. You can set
a minimum sample rate with Min. sample rate.

"Manual" The sample rate is manually defined with Sample rate.

Remote command:
ACQuire:SRATe:MODE on page 521

Min. sample rate
Sets the minimum value of the sample rate for calculation in automatic sample rate
mode.

Remote command:
ACQuire:SRATe:MINimum on page 521

Sample rate
Sets the number of waveform points per second in manual sample rate mode.

Remote command:
ACQuire:SRATe[:VALue] on page 520

RL mode
Selects the mode of the waveform record length adjustment.

The record length is the number of waveform samples that are stored in one waveform
record after processing, including interpolation. It determines the length of the dis-
played waveform.

"Auto" Record length is determined automatically and changes due to instru-
ment internal adjustments due to other setting changes. You can set
a maximum record length with Record length limit.

"Manual" The waveform record length is manually defined with Record length.

Remote command:
ACQuire:POINts:MODE on page 519

Record length limit
Sets the maximum value of the record length for calculation in automatic record length
mode.

Remote command:
ACQuire:POINts:MAXimum on page 519

Record length
Sets the record length in manual record length mode.

Remote command:
ACQuire:POINts[:VALue] on page 519

N-single/Avg count

The acquisition and average count has several effects:
® |t sets the number of waveforms acquired with [Single].
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® |t defines the number of waveforms used to calculate the average waveform.
Thus, the instrument acquires sufficient waveforms to calculate the correct average
if "Average" is enabled for waveform arithmetic. The higher the value is, the better
the noise is reduced.

® |t sets the number of acquisitions to be acquired in a fast segmentation acquisition
series, and in the history.

The setting is read-only if "Segmented" > "Acquire maximum" is "On". See also
"Acquire maximum" on page 109.

Remote command:
ACQuire:COUNt on page 518

Resolution

Defines the time between two waveform samples in the waveform record. It considers
the processing of the captured samples including interpolation. A fine resolution with
low values produces a more precise waveform record.

The resolution is the reciprocal of the sample rate.

Remote command:
ACQuire:RESolution on page 520

Acquisition mode
Sets how the waveform is built from the captured samples.

"Sample" Usually, most signals are displayed optimally with this acquisition
mode but very short glitches can remain undiscovered by this
method.

"Peak detect"  The minimum and the maximum of n samples are recorded as wave-
form points, the other samples are discarded. Thus the instrument
can detect fast signal peaks at slow time scale settings that would be
missed with other acquisition modes.

"Envelope" Each acquisition is done in sample mode, and the minimum and max-
imum values over some consecutive acquisitions build the envelope.

"Average" The average is calculated from the data of the current acquisition and
a specific number of consecutive acquisitions before. The method
reduces random noise. It requires a stable, triggered and repetitive
signal.

The number of acquisitions for average calculation is defined with N-
single/Avg count.

If the waveform is clipped, the instrument shows a distorted average
waveform to indicate the clipping. Adjust the vertical scale to avoid
the clipping. The acquisition progress is shown in the acquisition
label, see "Progress information" on page 65.

Remote command:
ACQuire:TYPE on page 521

Current Average count

Shows the current number of acquired waveforms that contribute to the average, for
Acquisition mode = "Average".
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Remote command:
ACQuire:AVERage? on page 517

Interpolation
Selects the interpolation method.

If the defined sample rate ("Sample rate") is higher than the ADC sample rate, interpo-
lation adds points between the captured samples of the waveform by various mathe-
matic methods. The selected interpolation method is also used for zooming.

"Linear" Two adjacent ADC sample points are connected by a straight line, the
interpolated points are located on the line. You see a polygonal wave-
form similar to the real signal, and also the ADC sample points as
vertexes.

"sin (x)/x" Two adjacent ADC sample points are connected by a sin(x)/x curve,
and also the adjoining sample points are considered by this curve.
The interpolated points are located on the resulting curve. This inter-
polation method is precise and shows the best signal curve.

"Sample/Hold" The ADC sample points are displayed like a histogram. For each
sample interval, the voltage is taken from the sample point and con-
sidered as constant, and the intervals are connected with vertical
lines. Thus, you see the discrete values of the ADC - the measured
samples.

Remote command:
ACQuire:INTerpolate on page 518

6.2.3 Segmentation settings

Access: "Menu" > "Acquisition" > "Segmented" tab.

You can acquire a limited number of segments, or the maximum number.

Acquisition @) X

SE Use Setup tab to set specific segment record

length and/or sample rate
Segmented

HD Acquire maximum Fast segmentation

Off Off

Histor .
. Segments (N-Sing... Max available:

Speed 1 1048575

Record length 1 kpts
Sample rate 5 GSafs
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Acquire maximum
The setting takes effect for N-single acquisitions ([Single]). During continuous acquisi-
tion ([Run / Stop]), the history is used completely.

If "On", "Segments (N-Single)" is set to the maximum number of available segments,
which is shown in "Max available". Thus, the history is filled completely with an N-sin-
gle acquisition. "Segments (N-Single)" is read-only, you cannot change the value.

If "Off", set the number of segments in "Segments (N-Single)", which is the same set-
ting as "N-single/Avg count" on the "Setup" tab. Thus you can acquire a fast segmenta-
tion acquisition series and history of defined length with [Single].

You can stop the running acquisition before the series is completed.

The number of acquired waveforms is shown in the "History" dialog, when the history is
active.

Remote command:
ACQuire:SEGMented:MAX on page 522

Fast segmentation

If fast segmentation is enabled, the acquisitions are performed as fast as possible,
without processing and displaying the waveforms. When acquisition has been stopped,
the data is processed and the latest waveform is displayed. Older waveforms are
stored in segments. You can display and analyze the segments using the history.

Remote command:
ACQuire:SEGMented:STATe on page 522

Segments (N-Single)
See "N-single/Avg count" on page 106.

Max available
Shows the maximum number of segments that can be captured with current sample
rate and record length settings.

6.2.4 High definition mode

The high definition mode increases the numeric resolution of the waveform signal by
using digital filtering, leading to reduced noise. The higher vertical resolution reduces
quantization noise and acquires waveforms of higher accuracy with finer details of the
signal to be seen. The high definition is also applied to the digital trigger, thus the
MXO 5C can trigger with the same high resolution with which they can display signals.

The maximum numeric resolution in high definition mode is 18 bit. The actual value
depends on the selected bandwidth. Increasing the bandwidth reduces the resulting
digital resolution. For dependencies and details, refer to the MXO 5C specifications.

The number of vertical resolution bits defines the number of vertical levels that the
acquisition samples are mapped to (quantization). For example, 16 bits of resolution
represent 65536 voltage quantization levels, while 8 bits of resolution represent only
256 voltage levels. The waveform values are recorded with a word length of 16 bit,
except for peak detect decimation.
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Acquisition

High definition settings

Access: [HD]

Acquisition

Setup State

Segmented
- Bandwidth

HD 10 MHz

Resolution in bits: 18 bit
History

Speed

High definition is a special acquisition mode of the oscilloscope. This mode has only
one setting - the filter bandwidth.

State
Enables high definition mode, which increases the numeric resolution of the waveform
signal.

Remote command:
HDEFinition:STATe on page 541

Bandwidth
Sets the filter bandwidth for the high definition mode.

Increasing the bandwidth reduces the resulting digital resolution. For dependencies
and details, refer to MXO 5C specifications.

Remote command:
HDEFinition:BWIDth on page 540

Resolution in bits
Displays the resulting vertical resolution in high definition mode. The higher the filter
bandwidth, the lower the resolution.

Remote command:
HDEFinition:RESolution? on page 541

History settings

The history settings are described in Chapter 8.3.2, "History setup”, on page 186.
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6.2.6

6.3

Vertical setup

Speed

Access: "Menu" > "Acquisition" > "Speed" tab.

Acquisition

Setup Acquisitions per second:

3.63 M/s

et Average blind time:

HD

Percentage of time captured:

History

Speed

The "Speed" dialog shows information on the current acquisition performance values of
the MXO 5C.

You can see the number of "Acquisitions per second", "Average blind time" and the
"Percentage of time captured".

Vertical setup

The controls and parameters of the vertical system adjust the vertical scale and posi-
tion of the waveform, and the waveform display. The probe settings also belong to the
vertical setup.

The signal icons at the bottom of the display show the most important actual settings
for each channel. The signal icon also indicates if the incoming data is clipped before
processing, i.e. the input range of the ADC is exceeded.

There are several ways to adjust vertical settings:

® Drag one finger vertically on the screen to change the position of the selected
channel waveform.

® Spread or pinch two fingers in vertical direction to change the vertical scale of the
selected waveform.

® Use the "Vertical" dialog to adjust all vertical settings. See:
— Chapter 6.3.2, "Vertical Setup settings", on page 112
— Chapter 6.3.3, "Bandwidth settings", on page 115
— Chapter 6.4, "Probes", on page 118
— Chapter 6.3.5, "Other vertical settings", on page 116
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6.3.1 About the vertical system

The controls and parameters of the vertical system are used to scale and position the
waveform vertically.

Vertical scale and resolution

Vertical scale and vertical position directly affect the resolution of the waveform ampli-
tude. The vertical scale corresponds to the ADC input range. To get the full resolution
of the ADC, set up the waveforms to cover most of the height of the diagram.

With an MXO 5C, you work with multiple diagrams, and each diagram obtains the full
vertical resolution, no matter where the diagram is placed. Therefore, use a separate
diagram for each waveform instead of the traditional setup that arranges the wave-
forms side by side in one diagram.

Bandwidth

For analog applications, the highest signal frequency determines the required oscillo-
scope bandwidth. The oscilloscope bandwidth should be higher than the maximum fre-
quency included in the analog test signal to measure the amplitude with very little mea-
surement error. To avoid aliasing, the oscilloscope bandwidth should be at least 3
times higher than the maximum frequency included in the signal.

Most test signals are more complex than a simple sine wave and include several spec-
tral components. A digital signal, for example, is built up of several odd harmonics. For
digital signals, the oscilloscope bandwidth should be at least 5 times higher than the
clock frequency to be measured.

The oscilloscope is not a stand-alone system. You need a probe to measure the signal
of interest, and the probe has a limited bandwidth, too. The combination of oscillo-
scope and probe creates a system bandwidth. To reduce the effect of the probe on the
system bandwidth, the probe bandwidth should exceed the bandwidth of the oscillo-
scope, the recommended factor is 1.5 x oscilloscope bandwidth.

6.3.2 Vertical Setup settings

Access: "Menu" > "Vertical" > "Setup" tab

The "Setup" tab provides all basic vertical settings. The channels are listed in horizon-
tal subtabs. Make sure to select the correct channel tab before you enter the settings.
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Vertical ® X

1 c2 3 c4 5 c6 c7 c8

Setup Show channel E @
»
=

Bandwidth .
Anaw Vertical scale Offset

Probe 50 mV/div

Position
Probe info

Other Coupling Termination
DC 1 MQ

Invert channel

Off

channelil

Show channel
Switches the selected channel signal on or off.

The signal icon opens on the signal bar. The waveform of the last acquisition is dis-
played in the diagram.

Remote command:
CHANnel<ch>:STATe on page 510

Signal flow (graphical button)
Opens a dialog that shows the signal flow as currently configured. In addition, the main
settings are shown for information.

Vertical scale
Sets the vertical scale, which defines the displayed amplitude of the selected wave-
form.

The unit depends on the connected probe.

The current value is shown in the signal icon. Vertical scale directly affects the resolu-
tion of the waveform amplitude. To get the best resolution of the ADC, set the wave-
forms to cover most of the height of the diagram.
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Remote command:
CHANnel<ch>:SCALe on page 510

Offset

Sets the offset voltage, which corrects an offset-affected signal. The vertical center of
the selected channel is shifted by the offset value and the signal is repositioned within
the diagram.

To set the offset automatically, use [Autoset]. The current value is shown in the signal
icon.

Use the offset to measure small AC voltages that are overlaid by higher DC voltages.
Unlike AC coupling, the DC part of the signal is not lost with offset setting.

If an active probe is connected, the offset limit is defined by the probe. Refer to the
documentation of the probe for allowed values.

If a Rohde & Schwarz differential probe is connected, set the common-mode offset to
compensate for a common DC voltage applied to both input sockets (referenced to the
ground socket). Thus, you can measure on differential signals with high common mode
levels. You can measure the common mode input voltage using the R&S ProbeMeter.

Remote command:
CHANnel<ch>:0FFSet on page 511

Position

Moves the selected signal up or down in the diagram. While the offset sets a voltage,
position is a graphical setting given in divisions. The visual effect is the same as for off-
set.

Remote command:
CHANnel<ch>:POSition on page 511

Coupling

Sets the filter for the input signal. The coupling determines what part of the signal is
used for waveform analysis and triggering.

The selected coupling is shown in the signal icon.

"DC" Passes both DC and AC components of the signal.

"AC" Connection through DC capacitor, removes DC and very low-fre-
quency components. AC coupling is useful if the DC component of a
signal is of no interest. The waveform is centered on zero volts.

If AC coupling is set, the attenuation of passive probes has no effect,
and voltage is applied to the instrument with factor 1:1. Observe the
voltage limits, otherwise you can damage the instrument.

Remote command:
CHANnel<ch>:COUPling on page 512

Termination
Selects the input impedance of the channel input according to the connected probe.

Connection with 50 Q termination is used to connect, for example, active probes. Con-
nection with 1 MQ termination is used to connect standard passive probes.
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Remote command:
CHANnel<ch>:COUPling on page 512

Invert channel
Turns the inversion of the signal amplitude on or off. To invert means to reflect the volt-
age values of all signal components against the ground level.

Inversion is indicated in the signal icon by line above the channel name.

Remote command:
CHANnel<ch>:INVert on page 512

Label

Defines a label text. The label is shown at the waveform on the right edge of the dis-
play.

Remote command:

DISPlay:SIGNal:LABel on page 513

Skew

Sets a skew value to compensate for the delay of the measurement setup or from the
circuit specifics that the instrument cannot compensate automatically. It affects only the
selected input channel.

Delay differences between channels are caused by the different length of cables,
probes, and other sources. Correct deskew values are important for accurate trigger-
ing. Signals that are routed over lines with different lengths have a different propaga-
tion delay. This delay can lead to a non-synchronous waveform display.

Remote command:
CHANnel<ch>:SKEW:TIME on page 513

6.3.3 Bandwidth settings

Access: "Menu" > "Vertical" > "Bandwidth" tab

The "Bandwidth" tab provides all settings that affect the bandwidth of the measurement
system. The channels are listed in horizontal subtabs. Make sure to select the correct
channel tab before you enter the settings.
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Vertical

c1 c2 o3 c4

Setup Bandwidth

700 MHz
Bandwidth

Probe Type RT-ZD02
Probe Bandwidth 200 MHz

Effective Bandwidth 200 MHz
Probe info

Probe

Other

Bandwidth

Sets the bandwidth limit. The specified bandwidth indicates the range of frequencies
that the instrument can acquire and display accurately with less than 3 dB attenuation.
Frequencies above the limit are removed from the signal, and noise is reduced.

The selected bandwidth is shown on the signal icon.
For basic information, see also: "Bandwidth" on page 112.

"Full" At full bandwidth, all frequencies in the instrument's frequency range
are acquired and displayed. Full bandwidth is used for most applica-
tions. However, at full bandwidth, the displayed bandwidth can be
less than the instrument bandwidth depending on the number of
active channels and other settings.

"xx MHZz" Frequencies above the selected limit are removed to reduce noise.

Remote command:
CHANnel<ch>:BANDwidth on page 513

Probe type, Probe bandwidth

Shows the type of the connected probe and its bandwidth. The probe is recognized
automatically, or selected in the "Probe" tab. See Chapter 6.4.1, "Common probe set-
tings", on page 118.

Effective bandwidth

Shows the effective bandwidth of probe and oscilloscope system.

6.3.4 Probe settings

See Chapter 6.4, "Probes", on page 118.

6.3.5 Other vertical settings

Access: "Menu" > "Vertical" > "Other" tab
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Vertical
c2 3 Cc4
External Attenuation

Setup

Scale Attenuation
Bandwidth .
Linear

Probe Power Calculation

Impedance

Probe Info

Other

External Attenuation: Scale, Attenuation

Consider a voltage divider that is part of the DUT before the measuring point. The
external attenuation is included in the measurement, and the instrument shows the
results that would be measured before the divider. External attenuation can be used
with all probes.

"Scale" Select linear or logarithmic attenuation scale.

"Attenuation” Enter the attenuation of the voltage divider according to the selected
scale. The conversion from linear to logarithmic values depends on
the "Vertical unit" of the probe:

For voltage-based unit (V and A):

attenuation (dB) = 20 * log,(attenuation factor)
For power-based unit (W):

attenuation (dB) = 10 * log,,(attenuation factor)

Remote command:
CHANnel<ch>:EATScale on page 514
CHANnel<ch>:EATTenuation on page 514

Impedance
Sets the impedance of the connected probe for power calculations and measurements.

The value is used, for example, for scale calculation in the spectrum diagram.

Remote command:
CHANnel<ch>:IMPedance on page 515
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6.4 Probes

With MXO 5C oscilloscopes, you can use various probe types. Mostly these probes are
passive and active voltage probes. The instrument can detect many probes and read
out the probe-specific parameters, for example, bandwidth and attenuation.

You find all settings that are relevant for the connected probe in the "Vertical" > "Probe"
tab. The settings on the "Probe" tab change according to the type of the attached
probe. Probes with Rohde & Schwarz probe interface (probe box), and also many
other passive voltage probes, are recognized by the instrument. The MXO 5C reads
out the main characteristics of the probe and displays them. Other probes cannot be
detected, but their characteristics are known to the instrument. These known probes
are called "Predefined probes". Probes that are not recognized automatically and not
predefined are unknown probes, they require manual setting of measurement unit and
attenuation.

The complete characteristic of the connected probe is shown on the "Vertical" > "Probe
Info" tab.

6.4.1 Common probe settings

Access: "Menu" > "Vertical" > "Probe" tab

Most the settings in the "Probe" tab are available for all probes. For some probe types,
additional settings are needed. These settings are described in the sections for the
individual probe types.
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Vertical

1 3 c4

Setup Predefined probe

RT-ZS10L

Sl Probe Bandwidth:

Probe 1 GHz

Vertical unit:
Probe Info
Volt

Other Manual attenuation:

Set offset to mean
1V/V

Use AutoZero
AutoZero

An external attenuation can be set on the "Other" tab, see Chapter 6.3.5, "Other verti-
cal settings", on page 116.

The common probe settings are:

Predefined probe, name and type of the probe...........cccccciiiiiiieii e, 119
Probe bandWidth..........cooooiiiii s 120
(O] 57 SRR 120
VST (o= | U ]| 120
F N 1 (=Y U =1 1) o 120
Set OffSEE 10 MEBAN......e et e e e e r s 120
AULOZEIO, USE AULOZEIO.......eevevitiiteieeeeeie et ee ettt e e e e e e e e e aaaaaaees 121

Predefined probe, name and type of the probe
The model name and type of a detected probe are shown in the dialog.

If the instrument cannot recognize the probe, "None" is indicated in the "Predefined
probe" list. Select the used probe on the list. The corresponding bandwidth, and
attenuation or gain are shown.

If the probe is not detected and not listed as predefined probe, it is an unknown probe.
To configure these probes, set "Predefined probe" to "User-Defined". Then adjust the
Vertical unit and Attenuation.

Remote command:
PROBe<ch>:SETup :NAME? on page 526
PROBe<ch>:SETup:TYPE? on page 526
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PROBe<ch>:SETup:STATe? on page 526
PROBe<ch>:SETup:ATTenuation:DEFProbe on page 524

Probe bandwidth
Shows the bandwidth of the connected probe. For probes that are not detected or pre-
defined, set the bandwidth manually.

Remote command:
PROBe<ch>:SETup:BANDwidth? on page 524

Offset
Channel offset that is also set on "Vertical" > "Setup" tab. See "Offset" on page 114.

Vertical unit
Shows the unit of the connected probe if the probe is detected or predefined. For
unknown probes, select the unit that the probe can measure.

Remote command:
PROBe<ch>:SETup:ATTenuation:UNIT on page 524

Attenuation

Shows the attenuation of the connected probe if the probe is detected or predefined. If
the probe is unknown to the instrument, set the correct attenuation of the probe in
"Manual attenuation".

The vertical scaling and measured values are multiplied by this factor so that the dis-
played values are equal to the actual measured signal values.

Make sure to set the attenuation factor on the instrument according to the probe being
used. Otherwise, the measurement results do not reflect the actual voltage level, and
you might misjudge the actual risk.

Remote command:
PROBe<ch>:SETup:ATTenuation[:AUTO] ? on page 523
PROBe<ch>:SETup:ATTenuation:MANual on page 523

Set offset to mean
Compensates automatically for a DC component of the input signal using the result of
a background mean measurement.

The result is shown in "Offset". The function is probe-independent and supports quick
and convenient measurements of input signals with different DC offsets. It detects off-
set values even when the signal is out of the current measurement range. It also sets
the zero level to the determined DC offset in the middle of the screen and thus pre-
vents clipping of the waveform.

Remote command:
PROBe<ch>:SETup:0FFSet : TOMean on page 525
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AutoZero, Use AutoZero

Differences in DUT and oscilloscope ground levels can cause larger zero errors, which
affect the waveform. If the DUT is ground-referenced, the AutoZero function corrects
the zero error of the probe to optimize measurement results at small signal levels. The
validation limit depends on the probe attenuation because probes with high attenuation
often have to compensate high offsets. AutoZero detects offset values even when the
signal is out of the current measurement range.

To correct the zero error of voltage probes, short the signal pin and the ground pin
together and connect them to the ground of the DUT. Then tap "AutoZero". While the
alignment is running, the instrument switches to DC coupling to display the waveform
correctly.

To include the measured offset in measurement results, enable "Use AutoZero".

If a current probe is connected, the function demagnetizes the probe's sensor head
and sets the waveform to zero position.

Remote command:
PROBe<ch>:SETup:0FFSet : AZERo on page 525
PROBe<ch>:SETup:0FFSet:USEautozero on page 525

6.4.2 Setup for passive probes

Passive probes are the most widely used probes for voltage measurements with oscil-
loscopes. If a passive probe is connected, the probe attenuation is read out and shown
in the "Probe" tab.

Passive probes require compensation, see Chapter 6.4.6, "Adjusting passive probes",
on page 131.
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Vertical

1 c2 3 c4

Setup Detected: RT-ZP11 Type: Passive Probe

Bandwidth Probe Bandwidth: Offset

Probe 700 MHz

Vertical unit: ZP11 mode
Probe Info
Volt

Other Manual attenuation:

Set offset to mean
1V/V

Use AutoZero
AutoZero

Figure 6-3: Passive probe R&S RT-ZP11, detected by the oscilloscope

The settings for passive probes are common settings, which are available for all probe
types. See Chapter 6.4.1, "Common probe settings”, on page 118 for description of the
settings.

For R&S RT-ZP11, a special setting is available.

ZP11 mode
Enable if R&S RT-ZP11 is connected to adjust the probe bandwidth to 700 MHz.

If you use 500 MHz passive probe, e.g. R&S RT-ZP10, disable the setting.

6.4.3 Setup for active voltage probes

Active voltage probes with Rohde & Schwarz probe interface have an integrated data
memory that contains identification data and individual probe correction parameters.
The MXO 5C can detect these probes and read out the data. Furthermore, the
Rohde & Schwarz probe interface provides special features: the micro button and the
ProbeMeter.

Active voltage probes that are offered by Rohde & Schwarz but not equipped with a
Rohde & Schwarz probe interface are known to the MXO 5C as predefined probes.

User Manual 1803.0505.02 — 01 122



MXO 5C Series Acquisition and waveform setup

Probes

6.4.3.1 Settings for the Rohde & Schwarz probe interface

The Rohde & Schwarz probe interface provides special f