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Safety instructions

1 Safety and regulatory information

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following sections.

Intended use

The product is intended for the development, production and verification of electronic
components and devices in industrial, administrative, and laboratory environments by
personnel familiar with the potential risks of measuring electrical quantities.

Use the product only for its designated purpose. Observe the operating conditions and
performance limits stated in the specifications document.

Target audience

Only connect, set up and use a power supply if you are an electrically skilled person.
An electrically skilled person has the relevant education and experience to identify
electrical risks and take appropriate actions to prevent related hazards.

This document targets at all users, including installers, operators, technicians, mainte-
nance and service personnel.

Follow the safety instructions provided in Section 1.1, "Safety instructions"”,
on page 9 and the additional information provided during setup or operation proce-
dures.

Where do I 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 Section 1.1, "Safety instructions", on page 9. The same information is provi-
ded in many languages as printed "Safety Instructions". The printed "Safety
Instructions" are delivered with the product.

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

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 data sheet,
manuals and the printed "Safety Instructions". If you are unsure about the appropriate
use, contact Rohde & Schwarz customer service.
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Safety instructions

Only people skilled in electrical work should connect, set up and use the product. Such
persons have the education and experience needed to recognize risks and avoid haz-
ards of working with electricity. These users also need sound knowledge of at least one
of the languages in which the user interfaces and the product documentation are avail-
able.

Reconfigure or adjust the product only as described in the product documentation or
the data sheet. Any other modifications can affect safety and are not permitted.

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.

Lifting and carrying the product

Look up the maximum weight in the data sheet. A single person can only carry a maxi-
mum of 18 kg safely depending on age, gender and physical condition. If your product
is heavier than 18 kg, do not move or carry it by yourself.

To move the product 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 to live parts, which can lead to electric shock, seri-
ous personal injury or death if you touch the casing.

Unless otherwise specified, you can operate the product up to an altitude of 2000 m
above sea level. The product is suitable for pollution degree 2 environments where
nonconductive contamination can occur. For more information on environmental condi-
tions such as ambient temperature and humidity, see the data sheet.

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.

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.
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Safety instructions

Connecting to power

The product is an overvoltage category Il product. Connect the product to a fixed
installation used to supply energy-consuming equipment such as household applian-
ces and similar loads. Keep in mind that electrically powered products have risks, such
as electric shock, fire, personal injury or even death. Replace parts that are relevant to
safety only by original parts, e.g. power cables or fuses.

Take the following measures for your safety:

® 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.

®  Only connect the product to a power source with the safety fuse specified in the
data sheet.

® 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.

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.

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

® Before each measurement, inspect all components for damage and replace them if
necessary.
® Do not touch exposed connections and components when power is applied.

® (Casing, chassis and all measuring terminals are connected to a grounding connec-
tion. Never disconnect a grounding connection on the product.

® Switch off the power before connecting or disconnecting the terminal block to the
rear panel connector. Tighten all wires connected to the terminal block.

® Only use the wires and terminal blocks delivered with the product.
® Only use insulated wires, not stripped wires, for the terminal connections.
® Turn the mains switch off when the product is not in use.
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Safety instructions

® \When operating measuring accessories, only use the cables delivered with the
accessory. If you have to use cables from other manufacturers, make sure that
they are of the required overvoltage category.

Do not operate the product in series or parallel unless that setup is supported. If acces-
sories are provided for a product, only use them for that product. See the data sheet.

In series or parallel setups, protect yourself against electric shock before connecting
access ports such as the Ethernet port or the USB port using one of the following
measures:

® Ensure that all products are grounded by connecting them to the AC power.
® Disconnect all power connections to the product, including outputs.

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.

® 0 - 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.

e CATII
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.

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

Low voltage High voltage
0 (CATI) CATII CAT Il
% © :/ | \:
F — N Q} |-y X
Powerlsupply Wall slocket Main: fuse Transflormer
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Labels on R&S NGP800

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.

Hot surface

Do not touch. Risk of skin burns. Risk of fire.

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.

® B> P>

1.2 Labels on R&S NGP800

Labels on the casing inform about:

® Personal safety, see "Meaning of safety labels" on page 13.
® Product and environment safety, see Table 1-1.
[ ]

Device information is provided on a sticker attached to the rear panel of
R&S NGP800. The sticker contains a barcode and the device ID. The device ID is
a combination of the order number and the serial number.

Table 1-1: Labels regarding R&S NGP800 and environment safety

Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
uct has come to the end of its service life. For more information, see "Disposing of electrical and
electronic equipment" on page 252.

Grounding terminal (earth ground contact)

ON (supply voltage)

OFF (supply voltage)

Chassis grounding terminal

+— O — |1
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Korea certification class A

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.

DANGER

Imminently hazardous situation. Will result in death or serious injury if not avoided.

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

1.5 Korea certification class A

o] 7171 Q-(AR) WA 717 A ol A E AR o] 2 Fol8hAl 7]
upehed, 7pg )] A o) AgSHE A B o P,
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2 Welcome to R&S NGP800

The two or four-channel power supply series are based on a primary switched-mode
regulator with power factor correction. This concept allows the instrument to achieve
the highest accuracy and lowest residual ripple.

The R&S NGP800 power supply series feature galvanically isolated, overload and
short-circuit proof outputs. The outputs can be connected in parallel and serial to ach-
ieve higher currents or voltages.

Multi-purpose protection functions, such as overcurrent protection (OCP), overvoltage
protection (OVP) and overpower protection (OPP) can be set separately for each chan-
nel. If the set limit is reached, the affected output channel is automatically turned off
with an indicator icon (&, B, B) flashes on the display. The overcurrent protection can
also be linked to the other channels. If the current exceeds the limit on the affected
channel, all linked channels are switched off.

The R&S NGP800 power supply series are also protected from overheating (OTP).
Each channel is equipped with a temperature sensor that monitors the channel operat-
ing temperature for controlling the fan speed and overtemperature protection. If the
safe limit is exceeded, the output of the affected channel is switched off. The channel
must cool down to a defined threshold before the output can be switched on again.
Operations of the other channels are not affected. Also, the actual operating speed of
the fans is monitored. If a fan is not running, e.g. rotor locked condition, all the outputs
are switched off to prevent overheating.

The R&S QuickArb function allows freely definable voltage and current sequences with
a timeframe as short as 1 ms, e.g. to simulate different charging conditions of a battery.
The voltage and current points can also be grouped in different blocks which can be
sequenced and repeated independently to achieve a flexible arbitrary function genera-
tion.

With the R&S EasyRamp function, the R&S NGP800 power supply provides the oper-
ating condition to ramp up the supply voltage within a defined timeframe up to 10 s with
1 ms step size and it can be set independently for each channel. Furthermore, the
channels can be sequenced to ramp up the voltage output applied at different times.
With different slew rates and delays between channel outputs, it is easy to test multi-
voltage systems reliability. For the four-channel power supplies, the outputs can also
be arranged into two independent subgroups.

The analog input and digital I/O interfaces at the rear panel can be activated with an
option key. The analog input allows you to control the output directly using voltage sig-
nals (0 V to 5 V analog input corresponds to 0 to Vmax or 0 to Imax) and can be set
independently for each channel. The analog inputs are galvanically isolated from the
channel outputs, making the connection simpler. The digital I/O provides an 8-bit con-
trol port for various control functions. Each pin can be configured as an input or output
port, to control any output channel or to trigger an event, e.g. start an arbitrary function
or to indicate various conditions, e.g. over current protections.

The R&S NGP800 power supplies are equipped with a color 800 x 480 5" TFT LCD
touchscreen and a USB and LAN interfaces to control the instrument remotely. The
R&S NGP800 power supplies can also be remote-controlled using the GPIB option.
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The user manual describes all instrument functionalities. The latest version is available
for download from the product homepage (http://www.rohde-schwarz.com/product/
ngp800).

2.1 Documentation overview

This section provides an overview of the R&S NGP800 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/ngp800
Further documents are available at:

www.rohde-schwarz.com/product/ngp800

2.1.1 Getting started manual

Introduces the R&S NGP800 power supply series and describes how to set up and
start working with the product. Includes basic operations, typical measurement exam-
ples, and general information, e.g. safety instructions, etc. A printed version is deliv-
ered with the instrument.

2.1.2 User manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control commands

with programming examples, and information on maintenance and instrument interfa-
ces. Includes the contents of the getting started manual.

The online version of the user manual provides the complete contents for immediate
display on the internet.

2.1.3 Instrument security procedures
Deals with security issues when working with the R&S NGP800 in secure areas. It is
available for download on the internet.

2.1.4 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.
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2.1.5 Specifications and product brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S NGP800. It also lists the firmware applications and their
order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/ngp800

2.1.6 Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

2.1.7 Release notes and open source acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

See www.rohde-schwarz.com/firmware/ngp800

2.1.8 Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.

www.rohde-schwarz.com/application/ngp800

2.1.9 Remote control driver

The instrument drivers enable remote control via the corresponding interfaces. The
drivers and installation instructions are available for download on the product page at:

www.rohde-schwarz.com/driver/ngp800
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3 Getting started

3.1 Preparing for use

Here, you can find basic information about setting up the product for the first time.

3.1.1 Lifting and carrying

See "Lifting and carrying the product” on page 10.
3.1.2 Unpacking and checking

1. Unpack the R&S NGP800 carefully.

2. Retain the original packing material. Use it when transporting or shipping the
R&S NGP800 later.

3. Using the delivery package list, check the equipment for completeness.
4. Check the equipment for damage and loose parts.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.
See also Section 11, "Transport”, on page 250.

Delivery package
The delivery package contains the following items:

® R&S NGP800 power supply

® Four power cables

® Two 8-pin plugs (PN: 3639.1002.00) for digital /O and analog input connections
® Depending on the power supply models:

— For two-channel models: one 8-pin terminal block plug (PN: 3639.1025.00) for
output connections

— For four-channel models: two 8-pin terminal block plugs (PN: 3639.1025.00) for
output connections

® One printed Getting Started manual
® One document folder with multilingual safety instruction and CE certificate
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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 10.

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

3.1.4 Setting up the R&S NGP800

Adequate air circulation must be ensured during operation. For continuous operation, a
horizontal or inclined position (integrated stand) is preferable.

See also:

® "Setting up the product” on page 10

® ‘"Intended use" on page 9

3.1.4.1 Placing the R&S NGP800 on a bench top

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 10.
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:
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If the products have foldable feet, fold them in completely.

All products must have the same dimensions (width and length).

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

[ )
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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.
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 R&S NGP800 in a rack

To prepare the rack
1. Observe the requirements and instructions in "Setting up the product” on page 10.

2. NOTICE! Insufficient airflow can cause overheating and damage the product.

The heat produced inside the instrument is guided to the exterior via a tempera-
ture-controlled fan. The R&S NGP800 has multiple temperature sensors that check
the heat generation in the instrument and control the fan speed.

It is necessary to ensure that there is sufficient space around the sides of the
instrument for heat exchange. Ensure that fan openings and ventilation holes are
unobstructed and airflow vents are unimpeded.

If the temperature inside the instrument increases more than the allowed limit,
overtemperature protection is triggered and the affected outputs are switched off
automatically.

To mount the R&S NGP800 in a rack

1. Use an adapter kit that fits the dimensions of the R&S NGP800 to prepare the
R&S NGP800 for rack mounting.
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a) Order the R&S ZZA-GE23 rack adapter kit (PN: 5601.4059.00) designed for
the R&S NGP800.

b) Mount the adapter kit. Follow the assembly instructions provided with the
adapter Kkit.

2. Lift the R&S NGP800 to shelf height.
3. Push the R&S NGP800 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 R&S NGP800 at the rack.

To unmount the R&S NGP800 from a rack
1. Loosen the screws at the rack brackets.
2. Remove the R&S NGP800 from the rack.

3. If placing the R&S NGP800 on a bench top again, unmount the adapter kit from the
R&S NGP800. Follow the instructions provided with the adapter kit.

3.1.5 Considerations for test setup

The product is built in compliance with DIN EN 61010-1 (VDC 0411 part 1),

EN 61010-1 and IEC 61010-1. It is designed with the regulations of protection class 1,
for supplying power-on circuits that are only indirectly connected to the low voltage
mains or not connected at all.

The instrument is not intended for measurements within the measurement categories
I, 11l or IV; the maximum potential against earth generated by the user must not
exceed 250 VDC in this application.

See also "Measurement categories" on page 12.

General instrument specifications

Table 3-1: General data on instrument specifications

General data

Mains nominal voltage 100 VAC to 250 VAC 50 Hz / 60 Hz

Maximum input power 650 W for 2 channels
1125 W for 4 channels

Mains fuses Internal 16 A 250 V |IEC 60127-2/7 fast-acting

Not user accessible

Operating temperature range +5 °C to +40 °C

Storage temperature range -20 °C to +70 °C

Humidity noncondensing 5% to 95 %

Display TFT 5" 800 pixels x 480 pixels WVGA touchscreen
Rack installation R&S ZZA-GE23 rack adapter 2U (PN: 5601.4059.00)
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General data
Dimensions (W x H x D) 362 mm x 100 mm x 451 mm (14.25in x 3.94 in x 17.76 in)
Weight R&S NGP802 7.5kg (16.5 Ib)

R&S NGP822

R&S NGP804 8.0 kg (17.6 Ib)

R&S NGP814

R&S NGP824

Operating limits

The R&S NGP800 is equipped with a protective overload feature. The protective over-
load feature prevents damage to the instrument and is designed to protect against pos-
sible electrical shocks. The maximum values for the instrument must not be exceeded.
The protection limits are listed on the front panel of the R&S NGP800 to ensure safe
operation of the instrument.

See Table 3-2 for protection limits of the R&S NGP800.

Table 3-2: Protection limits for R&S NGP800

Specification Limits

Maximum output voltage 32 V module: 32 VDC
64 V module: 64 VDC

Maximum output current 32V module: 20 ADC
64 VV module: 10 ADC

Maximum voltage against earth 250 vDC

Maximum counter voltage (same polarity) 32 V module: 35 VDC
64 V module: 70 VDC

Maximum reverse voltage (opposite polarity) 0.4 VDC

Maximum reverse current (through protection diode, | 20 A
instrument must be operating)

AC input 100 VAC to 250 VAC, 50 Hz / 60 Hz

Maximum power output 400 W for R&S NGP802 & R&S NGP822
800 W for R&S NGP804, R&S NGP814 &
R&S NGP824

Cable selection and electromagnetic interference (EMI)
Electromagnetic interference (EMI) can affect the measurement results.

To suppress electromagnetic radiation during operation:

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

® Use at least a CAT6+ LAN cable with a length < 3 m and passive USB cable with a
length <1 m.

® Use insulated wires for output supply/terminal connections.
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® Always terminate open cable ends.
® Ensure that connected external devices comply with EMC regulations.
® Check regularly that all cables, including power cables are in perfect conditions.

Signal input and output levels

Information on voltage levels is provided in the specifications document. Keep the volt-
age levels within the specified ranges to avoid damage to the product and connected
devices.

See also "Output terminals" on page 31.

Connecting to power
For safety information, see "Connecting to power" on page 11 and "Working with haz-
ardous voltages" on page 11.

Before connecting the instrument to the mains, check that the mains voltage conforms
to the range specified on the label located below the AC power connector.

The power supply module covers a wide power supply range and normally does not
require adjustment. See Table 3-1 for the supported mains voltage and the correspond-
ing fuse types and ratings. If the power supply exceeds the permissible range, contact
Rohde & Schwarz customer service.

To connect to power

1. Ground the R&S NGP800 using the ground terminal on the rear panel. See "To
ground terminal" on page 23.

2. Plug the AC power cable into the AC power connector.
Use a power cable that complies with the IEC 60320-1 standard.

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

The required ratings are listed next to the AC power connector and in the specifica-
tions document.

To replace the power fuse

» The instrument is protected by internal fuses which are not user accessible. If the
instrument is not powering on, this may indicate an open fuse.

Send the instrument for servicing.

To ground terminal

If necessary, ground the instrument using the grounding connection, J, located at the
rear panel:

1. Unscrew the screw of the ground terminal using a cross-recess screwdriver.

2. Attach a ground cable with a ring terminal and pass the screw through it.
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3. Fasten the screw with a tightening torque of 1.2 Nm.

4. Connect the cable to ground.

3.1.7 Switching on or off

O Specifications with tolerance data apply after a warm-up period of at least 30 minutes
= at a temperature of 23 °C (tolerance: -3 °C / +7 °C).

See also Section 3.1.6, "Connecting to power", on page 23.

To switch on the product
The product is off but connected to power.

1. Set the switch on the power supply to position [I].
For the location of the switch, see Section 3.2.2, "Rear panel", on page 28.

The LED of the [Power] key is lighted red.

2. Press [Power] key on the front panel of the R&S NGP800.

The LED of the [Power] key turns off.

The instrument performs a system check, boots the operating system and starts
the R&S NGP800 firmware.

By default, the output channel is turned off when the instrument is switched on to
prevent connected loads from being damaged unintentionally.

During startup, the R&S NGP800 is loaded with the last saved instrument settings
from internal memory and auto-saved parameters. See Section 6.3, "Save and
recall", on page 116 in the user manual.

To shut down the product

» 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.

Press [Power] key.

All current settings are saved and the operating system shuts down. The LED of
the power key changes to red.

To disconnect from power

The product is in the standby state.

1. 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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3.1.8 Connecting to LAN

To establish LAN connection

The R&S NGP800 provides Ethernet (LAN) connectivity. Provided the corresponding
rights are assigned, you can use these interfaces for remote control and data transfer
from a controller PC. The controller PC must also be connected in the network.

The LAN connector is at the rear panel of R&S NGP800.

1. NOTICE! Recommendation on secure operation. The R&S NGP800 is designed to
operate at local workplaces or in secured networks (LAN). It should not be accessi-
ble from the internet because of a potential security risk, e.g. attackers could mis-
use or damage your device.

Always install the latest firmware.

By default, the R&S NGP800 configuration uses DHCP that assigns the IP address
automatically.

2. Connect the LAN socket using an RJ-45 cable to the LAN.

3. NOTICE! If the R&S NGP800 cannot obtain an IP address automatically, or cannot
establish the connection, the LAN interface icon, [®l in the status bar turns red.
Possible reasons are that the LAN does not support DHCP or requires a specific
TCP/IP configuration, or that the connection is missing.

To troubleshoot the problem, proceed as follows:

a) Check if you have connected both the R&S NGP800 and the controller PC to
the LAN.

b) Consult your network administrator to request support for an IP address, if nec-
essary.

c) If necessary, assign the IP address manually as described in Section 8.1.2,
"LAN interface", on page 138.

If switched on and connected, the R&S NGP800 indicates the address information and
LAN parameters in the LAN settings dialog. See Figure 3-1.

El LAN

DHCP & Auto-IP

Figure 3-1: LAN settings dialog
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3.1.9 Connecting USB devices

The USB Type-A interface is at the front panel. You can connect or disconnect all USB
devices from the R&S NGP800 during operation. But do not remove an external USB
flash drive while the instrument is performing firmware update, data logging and storing
of screen captures, since it leads to unsuccessful updates and loss of data.

To connect USB storage devices

USB storage devices, such as thumb drives, allow easy data transfer from or to the
R&S NGP800. You can also use them for firmware updates.

» Connect the USB storage device to the USB Type-A interface.
If you use the front panel connectors, connect the USB storage device directly,
without connecting cable. Connecting cables can cause electromagnetic radiation
and impair the measurement result.

3.2 Instrument tour

The following sections help you to get familiar with the instrument and perform the first
steps:

® Section 3.2.1, "Front panel", on page 26
® Section 3.2.2, "Rear panel", on page 28

These sections explain the controls and connections on the front and rear panel of the
R&S NGP800. For details of the interfaces, see the specifications document.

The meanings of the labels on the R&S NGP800 are described in Section 1.2, "Labels
on R&S NGP800", on page 13.

3.21 Front panel

Depending on the model of R&S NGP800, the number of channels and controls on
front panel varies. The function keys and navigation controls are located on both sides
of the display. The various connectors are located on the right side of the display.

Apart from the number of channels and controls, the front view description is similar for
the different models of R&S NGP800. For simplicity, the four-channel model is shown

in Figure 3-2.

Table 3-3: Power supply models

Models Number of output channels
R&S NGP802, R&S NGP822 2

R&S NGP804, R&S NGP814, R&S NGP824 4
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Figure 3-2: Front panel of R&S NGP800 power supply

1 = Menu control keys

2 = Display with touchscreen

3 = Navigation controls

4 = Output and channel keys

5 = Chassis ground terminal (4mm socket)
6 = Output terminals (see Table 3-3)

7 = USB connector

8 = Power key

Menu control keys (1)

The menu control keys include the [Home], [Settings] and [User] keys. These keys
allow you to access the home window, instrument menu window and user-defined
functions in the instrument respectively.

For a detailed description on menu control keys, see Section 4.2.1, "Menu control
keys", on page 54.
Touchscreen display (2)

The display is a color TFT touchscreen. Depending on the instrument models, up to
four channels are shown on the display. The respective measurement readings and
access to instrument settings are displayed in the individual channel display area.

There are two information status bars, providing the overall instrument operating mode
and channel settings of the instrument located respectively at the device level (top-
right-hand corner of the display area) and channel level (on top of individual channel
display area) of the instrument.

For a detailed description of the on-screen layout, see Section 3.4.2.1, "Understanding
the display information”, on page 36.
Navigation controls (3)

The navigation controls include a rotary knob and [Back] key. These keys are used for
menu navigation and value adjustment in the instrument.

For a detailed description on the navigation controls, see Section 3.4.2, "Means of
manual interaction”, on page 35.
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Output and channel keys (4)

Depending on the instrument models, up to four channels and one output key are pro-
vided to select individual channel and enable/disable the output(s).

Chassis ground terminal (5)

A 4 mm socket protective ground terminal is provided for the user to connect to earth
ground through the instrument ground/chassis, see Section 1.2, "Labels on
R&S NGP800", on page 13.

Output terminals (6)

The number of output terminals varies between the different models of the
R&S NGP800 power supply series. See Table 3-3.

Two-channel instrument models: R&S NGP802 and R&S NGP822 are equipped with 8
terminals for outputs and remote sense connections. Four-channel instrument models:
R&S NGP804, R&S NGP814 and R&S NGP824 are equipped with 16 terminals for
outputs and remote sense connections.

For 32 V models, each output is capable to source 200 W of power at 0 V to 32 V with
a maximum current of 20 A.

For 64 V models, each output is capable to source 200 W of power at 0 V to 64 V with
a maximum current of 10 A.

See also "Output terminals" on page 31.

USB connector (7)

A USB Type-A connector is provided for connecting a USB flash drive to perform soft-
ware update, store logging data or screen captures. It can also be used for an external
USB mouse connector. See Section 3.1.9, "Connecting USB devices", on page 26.

Power key (8)

The [Power] key toggles the instrument between standby state and normal state. In
standby state, the [Power] key is illuminated in red and the instrument internal circuits
are operated in powered down state. In normal state, all the internal modules are pow-
ered up and the instrument starts up to operate normally. The LED illumination is
turned off in normal state. See Section 3.1.7, "Switching on or off", on page 24.

3.2.2 Rear panel
On the rear panel, the instrument models do not vary in design significantly. Therefore,

the description refers to all models and points out existing differences. For technical
data of the connectors, see the instrument specification.
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Figure 3-3: Rear panel of R&S NGP800 power supply

9 = Ground terminal

10 = Optional IEEE-488 (GPIB) interface

11 = AC inlet with integrated 2-pole rocker switch

12 = Ethernet (LAN) connector

13 = USB-B connector (device)

14 = Analog input and digital I/O connector

15 = Channel 1 and channel 2 rear panel connector

16 = Channel 3 and channel 4 rear panel connector (for R&S NGP804, R&S NGP814 and R&S NGP824
models only)

17 = Kensington lock

Ground terminal (9)

Protective ground terminal to secure the R&S NGP800, e.g. with a ground external
conductor, see Section 1.2, "Labels on R&S NGP800", on page 13.

Optional IEEE-488 (GPIB) interface (10)
An optional IEEE-488 (GPIB) interface can be ordered (R&S NG-B105).

To install IEEE-488 (GPIB) interface

1. DANGER! Shock Hazard. Risk of electric shock if AC power is turned on when
installing IEEE-488 (GPIB) interface.

Turn off AC power when installing IEEE-488 (GPIB) interface.

2. Loosen the two screws on the IEEE-488 (GPIB) interface to remove the interface
cover.

3. Insert the IEEE-488 GPIB interface into the empty slot.
4. Tighten the two screws on the IEEE-488 (GPIB) interface.

AC inlet with integrated 2-pole rocker switch (11)

@ Main supply cord
Use a detachable mains supply cord according to IEC60320-1 standard.
Never use the product if the power cable is damaged.
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The built-in 2-pole rocker switch is the main power switch of the instrument which con-
nects/disconnects the R&S NGP800 from the AC supply, see Section 3.1.6, "Connect-
ing to power", on page 23.

Ethernet connector (12)

This RJ-45 connector is used to establish remote control via SCPI.

For more information on the connection setup, see Section 8.1.2, "LAN interface",
on page 138.

USB connector (13)
The USB connector is a Type-B connector for remote control operation.

For more information, see Section 8.1.6, "USB interface", on page 150.

Digital I/O & analog input connector (14)

Risk of instrument damage

Do not exceed the maximum voltage rating of the digital 1/0O pins (5.25 V max) when
supplying voltages to the pins.

For more information, see the specifications document (PN: 3609.1927.32).

A 16-pin terminal block provides connection to both digital I/O (option R&S NGP-K103)
and analog input (option R&S NGP-K107). See Table 3-4.

Table 3-4: Pin configurations

DIO & analog Signal Logical name Value range Pin number
input connector
9 16 Analog input 1to 4 | ANA1 0 Vdc to 5 Vdc 16
B B ANA2 8
1 8 ANA3 15
ANA4 7
Analog ground GND 0 Vdc 6, 14
Digital ground GND 0 Vdc 5,13
Digital trigger 1 to 8 | DIO1 TTL 12
DIO2 4
DIO3 11
DIO4 3
DIO5 10
DIO6 2
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DIO & analog Signal Logical name Value range Pin number
input connector

DIO7 9

DIO8 1

For more information, see Section 5.7, "Digital trigger I/O", on page 80 and Sec-
tion 5.12.1, "Analog In adjustment", on page 105.

Rear panel connectors (15, 16)

Output terminals

Either the output terminals at the front panel or the rear panel connector at the back
panel can be used.

Both terminals cannot be used at the same time as it can cause the instrument to mal-
function.

The rear panel connector contains both outputs ("+", "-") and remote sense ("+Sense",
"-Sense") connections. Connectors for channel 3 and channel 4 are only available for
the 4-channel instrument models.

To connect rear panel connector

1. DANGER! Shock Hazard. Risk of electric shock if AC power is turned on when
connecting wires to the rear panel connector.

Turn off AC power when connecting wires to the rear panel connector.
2. Insert shielded wire to the pluggable terminal block.
3. Tightened all the wires with the screw on the pluggable terminal block.

4. Connect the pluggable terminal block to the output terminal.

Kensington security slot (17)

A Kensington lock can be anchored to the R&S NGP800 power supply housing to
secure it to a workstation mechanically.

3.3 Trying out the instrument

This section describes some basic functions that you can perform with the
R&S NGP800 power supply series.
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3.3.1 Selecting the channels

To select a channel, press the corresponding channel key. The selected channel key
illuminates.

3.3.2 Setting the output voltage and current limit

1. Press [Home] key, =1
The R&S NGP800 displays the home window.

= 11:45:20
nn WAGAVAG) (AGAVAG) WAGAYVAG) (AGAVAG)

MRT MR o
0

A 23 : 723 WA
200.000 W 200.000 W 200.000 W 200.000 W

64.000 V 64.000 V

64.000 V 20.000 Vv 64.000 V 20.000 Vv

3.125A 3.125A

3.1250 A 10.000 0 A 3.1250 A 10.000 0A

Figure 3-4: Home window of a 4-channel model

2. Select the voltage or current parameter of the desired channel.
The R&S NGP800 displays an on-screen keyboard to set the value.

Figure 3-5: On-screen keyboard

3. Enter the required value.
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4. Confirm the value with either the unit softkey ("V"/"mV" or "A"/"mA").
Alternatively, select "Enter" softkey, to confirm your value.
The home window shows the updated voltage and current settings (see changes of
voltage and current values in "Ch1").

Z [ 11:45:20

w©®® ccVQ@@CV@@@ (RGAVAT),
¥ 7 ¥ 7 ¥ -7 ¥ -7

() A ) A

20.000 W 200.000 W 200.000 W 200.000 W

10.000 V 64.000 V

10.000 Vv 20.000 Vv 64.000 V 20.000 V

2.000 A 3.125A

3.1250 A 10.000 0 A 3.1250 A 10.000 0A

Figure 3-6: Updated voltage and current settings

5. Repeat for another channel, if desired.

3.3.3 Activating the channel output

The output can be switched on or off regardless of the instrument's operating mode.

To activate the channel output, press [Output] key on the front panel followed by the
desired channel key or vice versa.

The R&S NGP800 power supply displays the actual voltage on the output channel and
the actual current drawn by the load connected to the output. Depending on the instru-
ment operating mode, the display font color changes to green in CV (constant voltage)
mode and red in CC (constant current) mode.

See the highlighted areas in Figure 3-7.

By default, the output is turned off when the instrument is switched on.

User Manual 5601.5610.02 — 14 33



R&S®NGP800 Getting started

Trying out the instrument

11:45:20
m_cv(@@@ cc(@@@ﬂt\f@@@ A GAVAC)

MR R R =R

20.000 W 200.000 W 200.000 W 200.000 W

10.000 vV 64.000 V
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2.000 A 3.125A

3.1250 A 10.0000A 3.1250 A 10.0000A

Figure 3-7: Font color in highlighted areas changes to green or red depending on the different oper-
ating modes of the instrument

3.3.4 Saving/Recalling of instrument settings

The R&S NGP800 can save instrument settings and screenshots. Both instrument set-
tings and screenshots can be saved on a USB flash drive or internally in the instrument
to non-volatile storage media.

To save or recall instrument settings

1. Select [Settings] > "Device" > "Save/Recall Device Settings" > "Save Settings to
File" to save current instrument settings.

2. Select the desired storage location and filename.
Default path /int/settings/newSetting. rds is used if no location and file-
name are entered.

3. Confirm the selection by using the "Save" softkey.
The instrument settings are saved.

4. Select [Settings] > "Device" > "Save/Recall Device Settings" > "Recall Settings
from File" to load instrument settings.

5. Select the desired file location and filename.
The file manager dialog of the selected location is displayed.

6. Select the desired filename and use "Load" to load the instrument settings.
The selected instrument settings are loaded.
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To retrieve the factory default settings, select [Settings] > "Device" > "Save/Recall
Device Settings" > "Default Settings" to load back the factory default settings.

For more information, see Section 6.3, "Save and recall", on page 116.

See also Section 6.4, "Screenshot", on page 120.

3.4 Instrument control

This section provides an overview on how to work with the R&S NGP800. It introduces
the possibilities for operating the instrument and describes the basic functionality of the
control elements. If a measurement configuration requires specific operating steps, the
corresponding settings description in the user manual points it out separately.

e Ways to operate the inStrument...........cci e 35
o Means of manual INtEraCtioN.........couu it r e 35
L I =T Lo (< oxo] 11 o T 48

3.4.1 Ways to operate the instrument

You can operate the R&S NGP800 in two ways:

® Manual operation
Use the touchscreen and front panel controls to configure the R&S NGP800 set-
tings.
See Section 3.4.2, "Means of manual interaction”, on page 35 for basic informa-
tion on the manual operation of the instrument.

® Remote control
Create programs to automatize repeating settings, tests and measurements. A
controller PC with remote access to the instrument runs the programs.

See Section 3.4.3, "Remote control”, on page 48 for an overview of the interfaces
provided for remote control.

3.4.2 Means of manual interaction

For manual interaction with the R&S NGP800, you have several methods that you can

use as an alternative to perform a task:

® Touchscreen
Touchscreen operation is the most direct way to interact with the instrument.
Almost all control elements and actions on the screen are based on the standard
operating system concept. You can tap any user interface element, set parameters
in dialogs, enter data using on-screen keyboards and swipe to scroll within a dia-
log.
— Tapping

O
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Tap on the screen to select or toggle the value.
— Swipe up and down

£ O

Swipe up to scroll down and swipe down to scroll up the content in the menu or
dialog box.

For more information on touchscreen behavior, see Section 4.1, "Using the touch-
screen”, on page 50 in the user manual.

® Menu control, channel and output keys
The menu control keys provide you with quick access to home window, instrument
menu and shortcut key to user-defined functions. You can also access the instru-
ment menu via the "Settings" softkey in the home window, see Section 3.4.2.1,
"Understanding the display information", on page 36.
Instrument channel selection and output activation are only accessible via the
respective front panel keys, these keys illuminate when activated.
For a detailed description on the front panel keys, see Section 4.2.1, "Menu control
keys", on page 54.

® Navigation controls
The navigation controls include a rotary knob and [Back] key which allow you to
navigate in the home window, instrument menus or dialogs and also make value
adjustment in the entry field.

This manual describes the manual interaction with the instrument using the touch-
screen. It mentions the alternative methods using the keys on the instrument or the on-
screen keyboards if it deviates from the standard operating procedures.

Throughout the manual, the term "select" refers to any of the described methods, i.e.
using a finger on the touchscreen or a key on the instrument or on a keyboard.

For basic instructions on how to control the R&S NGP800, see Section 3.4.2.2,
"Accessing the functionality", on page 46.

3.4.2.1 Understanding the display information

Depending on the instrument models, up to two or four channels are shown on the
screen layout. The respective channel settings and device status are displayed for
each channel.

The home window of the R&S NGP800 shows the channel display area and status bar
information for each channel. With the access of "Expand/Collapse" softkey in the
channel display area, the historical channel information of the respective channel is
displayed.

The channel display area shows the output power, voltage, current level and operating
mode of the output.

For a detailed information on the output operating modes, see Section 4.4, "Modes of
operation”, on page 62.
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Table 3-5: Home window of the R&S NGP800 models

Two-channel models: R&S NGP802, Four-channel models: R&S NGP804,
R&S NGP822 R&S NGP824, R&S NGP814

1.0000 A

1 = Device status bar

2 = Channel status bar

3 = Expand/Collapse softkey

4 = Settings softkey

5 = Channel display area of Ch1
6 = Channel display area of Ch2
7 = Channel display area of Ch3
8 = Channel display area of Ch4

The following sections explain the information areas as labeled.

Status bar information
There are two types of status bar information located at the top of the screen layout:

® Device status
® Channel status

Device status

The device status displays the state of the functions activated in the device.

Figure 3-8: Device status bar

Table 3-6: Device status bar information

Function Description

Touchscreen K If touch input is disabled, the icon is displayed and
highlighted in yellow.

See Section 4.2.1.3, "User key", on page 60.

Virtual networking computing, VNC If VNC is enabled, the icon is highlighted in white.
See Section 8.1.4, "VNC interface", on page 144

File transfer protocol, FTP If FTP is enabled, the icon is highlighted in white.
See Section 8.1.5, "FTP interface", on page 147.
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Function Description

SCPI command El If a SCPI command is received successfully, the
icon blinks once in white.

If an error is in the SCPI error queue, the icon is
highlighted in red.

If no activity, the icon is displayed in gray.

See Section 9, "Remote control commands",
on page 165.

Trigger event [ # ] Icon blinks once in white when a trigger event
occurs.

See Section 5.7, "Digital trigger 1/0", on page 80.

Data logging Il If data logging is enabled, the icon is highlighted in
white.

If an error is present, the icon is highlighted in red.

See Section 5.9.2, "Data logging", on page 88.

USB interface If the USB device is busy, the icon is highlighted in
white.
If the USB device is idle, the icon is highlighted in
gray.

See Section 8.1.6, "USB interface", on page 150.

Wireless LAN interface & Only visible if the software option Wireless LAN is
active and an instrument with serial number below
110000.

If a connection is present, the icon is highlighted in
white. If both WLAN and LAN connections are pres-
ent, the icon is highlighted with a line cross over.

If no connection or WLAN is disabled, the icon is
highlighted in gray.

See Section 8.1.3, "Wireless LAN interface",
on page 142.

LAN interface [#] If connected, the icon is highlighted in white.
If not connected, the icon is highlighted in gray.

If an error is present in connection, the icon is high-
lighted in red.

See Section 8.1.2, "LAN interface", on page 138.

Time displays in hh:mm:ss format.

See Section 7.4, "Date and time", on page 127.

Channel status

The channel status displays the state of the indicators available in the device channel.

Figure 3-9: Channel status bar
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Table 3-7: Channel status bar information

Function Description
Channel number Channel number indication.
Operating mode The R&S NGP800 has two operating modes:

® CV: Constant voltage mode
® CC: Constant current mode

See Section 4.4, "Modes of operation”,
on page 62.

ocr@E If enabled, the icon is highlighted in white.
If triggered, the icon blinks.

See Section 5.5.1, "Overcurrent protection (OCP)",
on page 73.

ovP @ If enabled, the icon is highlighted in white.
If triggered, the icon blinks.

See Section 5.5.2, "Overvoltage protection (OVP)",
on page 75.

oprp B If enabled, the icon is highlighted in white.
If triggered, the icon blinks.

See Section 5.5.3, "Overpower protection (OPP)",
on page 76.

Arbitrary mode If enabled, the icon is highlighted in white.
See Section 5.10.1, "QuickArb", on page 94.

Ramp mode If enabled, the icon is highlighted in white.
See Section 5.10.2, "EasyRamp", on page 99.

"Safety Limits" If enabled, the icon is highlighted in white.
See Section 5.5.4, "Safety limits", on page 77.

"Output Delay" B If enabled, the icon is highlighted in white.

The delay is the time between activation of the out-
put and applying voltage to the output.

See Section 5.3.1, "Delay", on page 66.

Adjustment mode B If user adjustment is active, the icon is highlighted in
red.

See Section 5.12, "Adjustment", on page 105.

Sense connection If sense connection is set to "Ext" mode, the icon is
highlighted in white.

See Section 5.3.2, "Remote sensing", on page 68.

High impedance = If enabled, the icon is highlighted in white.

See Section 5.3.3, "High impedance mode",
on page 69.
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Function Description

Reduce slew rate Il If enabled, the icon is highlighted in white.

See Section 5.3.4, "Slew rate control", on page 70.

Tracking 21 If tracking is enabled, the icon is highlighted in
white.

See Section 5.6, "Tracking function”, on page 79.

Settings softkey

The "Settings" softkey, B navigates to the instrument menu window. The alternate
access to the instrument menu is via the [Settings] key on the front panel. See Sec-
tion 4.2.1.2, "Settings key", on page 54 in the user manual.

Long-press the "Settings" softkey navigates to the graphical view window. For details,
see Section 5.11, "Graphical view window", on page 101 in the user manual.

For more information on the "Settings" softkey behavior, see Section 4.1, "Using the
touchscreen", on page 50 in the user manual.

Expand/Collapse softkey

The "Expand/Collapse" softkey, B E opens/closes the detailed channel display window
which provides additional information, such as the channel historical information and
the optional digital 1/O trigger configuration. See Figure 3-11.

For more information on "Expand/Collapse" softkey behavior, see Section 4.1, "Using
the touchscreen", on page 50 in the user manual.

Channel display area

The channel display area shows the output power, voltage and current values and the
corresponding operating mode (CC, CV) of R&S NGP800 when the device output is
turned on. See "Operating mode" on page 42 for the different operating modes that
the R&S NGP800 supported.

Each channel display area contains the Settings softkey and the Expand/Collapse soft-
key. The Settings softkey provides you with the access to the instrument menu and the
Expand/Collapse softkey extends the channel display area with additional information,

such as the channel historical information and the optional digital 1/0 trigger configura-

tion.

See "Historical channel information” on page 41 and Section 5.7, "Digital trigger I/O",
on page 80.
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Figure 3-10: Channel display area for a four-channel model

1 = Settings softkey

2 = Expand/Collapse softkey

3 = Output power displays in watt

4 = Output voltage displays in volt with display resolution of three decimal points

5 = Set voltage level with level limit defined in "Safety Limits"

6 = Output current displays in ampere with display resolution of up to four decimal points
7 = Set current level with level limit defined in "Safety Limits"

Historical channel information

The historical channel information shows the minimum, maximum and average values
for power ("W"), voltage ("V") and current ("A") values. It also performs the calculation
of energy result ("Wh") and number of samples collected for the result. To reset the his-
torical channel information to zero value, select the reset softkey, El.

The statistics provides valid data for up to 365 days of continuous operation, after
which the statistics is reset to zero.

For more information, see Section 5.9.1, "Statistics", on page 87.

The historical channel information is displayed in the detailed channel display window.
Tap the Expand/Collapse softkey on the home window to access the detailed channel
display window.

To return to the home window, tap the Expand/Collapse softkey.
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Figure 3-11: Detailed channel display window

1 = Settings softkey

2 = Expand/Collapse softkey

3 = Historical channel information

4 = Channel display area of respective channel

5 = Digital I/O trigger configuration, R&S NGP-K103 option

Operating mode

Different font colors on the screen are used to differentiate the various output status
and operating conditions of the instrument. By looking at the font colors, it is easy to
know and confirm the different output status and operating conditions of the instru-
ment.
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Figure 3-12: Color coding of difference operating conditions

Color Operating mode Description
OFF mode Output is OFF
| Editing mode A solid blue cursor is shown when an item is selected.
CV mode Active outputs are operated in a constant voltage mode.
| CC mode Active outputs are operated in a constant current mode.

Additional display characteristics

The following section provides a short insight on the indication of the screen in general
for dialogs and settings.
® Appearance of active elements

— Active elements like "ON"/"OFF" switches and selected softkeys display a blue
background. In the channel display area, the selected element ("Voltage" or
"Current") is in editing mode.

— Selected element is framed or highlighted in orange.
— Inactive elements are gray.
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Figure 3-13: Appearance of active elements

® Menus and dialogs
Both menus and dialogs appear similar and contain selection lists. Throughout this
manual, a list of functions that lead you to the settings of this function is referred to
as a menu. The term dialog refers to the views that cover the parameters of a cer-
tain function. Some dialogs are divided into tabs with logically grouped parameters.
The instrument functions are grouped into various menus based on the categories
of "Device" and respective channel. See Figure 3-14.

Ch4

®, File Manager
Interfaces

% User Button

I®1 Screenshot
@: CSV Settings

Figure 3-14: Example of a menu

The term dialog refers to the views that cover the parameters of a certain function.
See Figure 3-15.
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VNC FTP
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Current Duration

# Voltage

1.000V 1.0000A
2.000V 1.0000A

Inter polation

1.0000A

Figure 3-15: Example of a dialog

® Wizards
The measurement wizard is provided to perform a sequence of standardized and
recurring measurements with guided instructions during the measurement. All rele-
vant parameters are set before the actual measurements and cannot be changed
once the actual measurement procedure has begun. See Figure 3-16.

About Adjustment This wizard wil you through the proc adjustment.

multimeter with sufficient prec s needed to

Connection Setup raciilts

Pin 1 Adjustment a S| cant d at any time.
Pin 2 Adjustment
Pin 3 Adjustment

Pin 4 Adjustment

Finish Proceed

Figure 3-16: Example of an adjustment wizard

® On-screen keyboard
The on-screen keyboard appears if alphanumeric or numeric entry is required. See
"Entering numeric parameters" on page 48. For alphanumeric entry, you can
select"_&123" or "ABC" on the on-screen keyboard to toggle between the numeric
and alphabetical entry.

newsettings

Figure 3-17: On-screen keyboard for alphanumeric and numeric entry field

® |nfo dialogs
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An "Info dialog" appears when an event generates a message. The generically
assigned header shows the affected topic. The message describes the event and
short instructions that lead you through the next steps.

® Scrollbar
The scrollbar appears when the list of selection parameters exceeds the size of the
screen. Touch and swipe on the screen to scroll up and down the list.

3.4.2.2 Accessing the functionality

The main output control of the respective channels is only possible via the front panel
keys. All other instrument functionalities are accessible via dialogs, menus or key-
boards. You can control the instrument intuitively with the touchscreen. This section
provides an overview of the accessing methods.

Apart from the instrument menus, we use the term "dialog" to refer to the editable win-
dows in the instrument.

To open the menu

1. Press [Settings] key at the front panel or select "Settings" softkey in the channel
display area.

e If selection is via the [Settings] key, the "Device" menu is displayed.
e |[f selection is via the "Settings" softkey, the respective channel menu is dis-
played.

2. To alternate between the "Device" and respective channel menu, select the corre-
sponding tab on the top of the screen.
The selection leads you to their respective menus.

To open the dialog

> Select the corresponding menu item from the displayed menu, i.e. "Interfaces" >
"Network" > "LAN".
The corresponding dialog is displayed.

To close or exit a dialog or menu
To close or exit a dialog or menu, you have several options.

1. To return to the home window, press [Home] key.

2. Toreturn to the previous menu level or exit the menu if it is already at the main
menu level, the R&S NGP800 provides several methods:

e Softkey that prompts you to confirm or abort your selection, e.g. "Set" or "Can-
cel" automatically closes a dialog.
Select "Back" softkey, B in the left upper corner of the menu.
Press [Back] key or the rotary knob at the front panel.
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To select a parameter in a dialog
If many parameters are available, they are often provided in a list:
1. If necessary, scroll through the list.
Tip: You do not need the focus exactly on the bar, touch and swipe the list.
2. As an alternative, you can use the rotary knob:

a) Turn the rotary knob to select the parameter.
b) Press the rotary knob to confirm your selection.

3.4.2.3 Entering data

For data input in dialogs, the instrument provides an on-screen keyboard for entering
numeric and alphanumeric values. Thus, you can always set the parameters using the
touchscreen. However, if the touchscreen is locked, data entry via navigation controls
at the front panel works only in the home window and the detailed channel display win-
dow, see "To enter values by using the front panel controls" on page 48.

Data can be entered using one of the following methods:

® "To correct an entry" on page 47
® "To confirm an entry" on page 47
® "To abort an entry" on page 47

To correct an entry

1. To delete an entry, set the cursor to the right of the entry you want to delete.
To select the position:

e Select directly in the entry field.
e Use the cursor softkeys of the on-screen keyboard.

2. On the on-screen keyboard, select "Delete" softkey, IEM.
The R&S NGP800 deletes the entry to the left of the cursor.

3. Enter your correction.

To confirm an entry

» On the on-screen keyboard, confirm your entry with the "Enter" softkey, IEM.
Alternatively, you can also confirm your entry with the respective unit key (if any) on
the on-screen keyboard.

Pressing the rotary knob also confirms the data entry.

To abort an entry

» On the on-screen keyboard, select "ESC" softkey.
Alternatively, you can also press [Back] key on the front panel to abort the data
entry.
The on-screen keyboard closes without changing the settings.
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Entering numeric parameters

To enter values with the on-screen keyboard

For numeric settings, the instrument displays the numeric keyboard. The units speci-
fied correspond to the units of the parameter.

1. Enter the numeric value.

2. Select the unit (if any) to complete the entry.
The value changes according to the unit entry.
If an entry does not require a unit, confirm the value with the "Enter" softkey, IEl.
See also "To confirm an entry" on page 47.

To enter values by using the front panel controls

You can also change the parameters with the navigation controls on the front panel,
e.g. if you have locked the touchscreen. However, these front panel controls work only
in the home window and detailed channel display window.

For details on locking and unlocking the touchscreen, see Section 5.8, "User key",
on page 86 in the user manual.

1. Navigates to the corresponding entry (voltage or current) by rotating the rotary
knob on the front panel.
The selected entry field is highlighted with an orange frame.

2. Press the rotary knob to select the entry.
The on-screen keyboard opens.

3. Press again the rotary knob to go into edit mode.
The R&S NGP800 returns to home screen.
To enter a value, use the controls as follows:

a) Turning the rotary knob decreases or increases the currently selected digit
(highlighted in blue).
b) Pressing the rotary knob again switches to the next digit.

4. Press [Back] or [Enter] key to complete the entry.

Entering alphanumeric parameters

If a field requires alphanumeric input, you can use the on-screen keyboard to enter let-
ters and (special) characters.

Access and control are similar as described above, see "To enter values with the on-
screen keyboard" on page 48.

3.4.3 Remote control

In addition to operating the R&S NGP800 directly on the instrument, it is also possible
to operate and control it from a remote PC.
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Remote control interfaces

The R&S NGP800 provides several interfaces for remote control:
® Ethernet (LAN) interface

® USB standard interface

® |EEE-488 bus interface (GPIB) (option: R&S NG-B105)

For detailed information on how to configure the remote control interfaces, see Sec-
tion 8, "Network operation and remote control", on page 134.

See Section 3.1.8, "Connecting to LAN", on page 25 for an example of how to set up a
LAN connection for remote control.
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4 Qperating basics

4.1 Using the touchscreen

The R&S NGP800 provides a touch-sensitive screen. Touchscreen can be disabled
(see Section 5.8, "User key", on page 86) in the instrument settings. The following
illustrates the touchscreen gestures and highlight the different touchscreen features
that can be performed on the instrument.

See Section 3.4, "Instrument control", on page 35.

41.1 Accessing functionality in the home window

The following illustrates various ways of accessing functions in the home window.

4.1.1.1 Settings softkey

L% The "Settings" softkey navigates to the device and channel menus window where you
Z1 can set device or individual channel settings on the instrument.

Long-press the "Settings" softkey brings you to the graphical view window for mea-
surements. See Section 5.11, "Graphical view window", on page 101.

See Section 4.2.1.2, "Settings key", on page 54.

1. Select "Settings" softkey.
The R&S NGP800 displays device/channel menu window.

2. Select "Device" or the respective channel tab ("Ch 1", "Ch 2", "Ch 3" or "Ch 4") to
open the menu.

3. Swipe up or down for the available items in the menu.
4. Select the required items to configure the settings.

5. Select the back arrow softkey or press [Back] key to close the menu.
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= Qutput

N Arbitrary

ser Current Protection (OCP)

W Over Voltage Prote

+  Device SHEE

Figure 4-1: Navigation on home window > device/channel menu window

Settings,
Configures the device or channel settings. See Section 4.2.1.2, "Settings key",
on page 54.

Back, [Back]
Returns to the home window.

See Figure 3-4.

4.1.1.2 \Voltage and current inputs

You can directly change the target voltage and current level in the respective channel
display area.

1. Select the voltage or current field in the channel display area to set the value.
The R&S NGP800 displays the on-screen keyboard to enter a value.

2. Set the required value.
See Section 4.1.2, "Input data", on page 53.
Note: The value is set within the value configured in the "Safety Limits" dialog.

3. Confirm the value by selecting a unit softkey ("V"/"mV" or "A"/"mA").
Alternatively, select "Enter" softkey, to confirm your value.
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M e

1.070 w 0.815 W

32050V

Figure 4-2: Set voltage and current in the home window

Set voltage level / Set current limit
Sets the output voltage level or current limit for the channel. See Section 5.1, "Voltage
and current", on page 63.

4.1.1.3 Expand/Collapse softkey

You can expand the selected channel display area by using the "Expand/Collapse"
softkey. The "Expand/Collapse" icon changed when toggled.

1. Select "Expand/Collapse" softkey.
The R&S NGP800 expands the selected channel to a full screen displaying the sta-
tistics ("Min", "Avg" and "Max" values of power, voltage and current readings,
energy calculation and count of samples recorded).

2. To reset the statistics, select "Reset" softkey, El.
The statistical values are reset to zero.
Note: The statistics provide valid data for up to 365 days of continuous operation,
after which the statistics are reset to zero.

3. Select "Expand/Collapse" softkey to return to the home window.

o 0.005 W

0.815 W

=R Y

Figure 4-3: Display of detailed channel display window
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1 = Minimum, maximum and average values for power, voltage and current
2 = Calculation of energy result

3 = Number of samples collected

4 = Channel display area of the selected channel

5 = Digital I/O trigger of selected channel

Expand/Collapse
Toggles between the home window and the detailed channel display window which
additionally displays the statistical measurements.

4.1.2 Input data

The R&S NGP800 provides an on-screen keyboard for you to enter numerical values.
Use the "Back" softkey, Il on the on-screen keyboard to delete the numerical entries.

1. Select a menu item to enter the numeric value.
The R&S NGP800 displays the on-screen keyboard.
2. Enter the required value.

3. Depending on the type of numeric value, confirm the value with the appropriate unit
Softkey (IIVll/llmVll Or llAIl/llmAll OI" "S"/"ms").
Alternatively, select "Enter" softkey, to confirm your value.

1abled

Fuse Delay Time

Fuse Delay At Output-On

Link to Cha

Link to Channel 3

Figure 4-4: Enter numerical value and unit

For alphanumeric input, the on-screen keyboard works the same way.

1. Select "Caps Lock" softkey, Il to switch between capital letters and small letters.
The "Caps Lock" softkey is highlighted in blue.

2. Select" &123" or "ABC" softkey to switch between alphabet and numeric input
data.
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newWaveform

Q w

Figure 4-5: Alphanumeric input data
<input_data>

Data entries are entered via the on-screen keyboard.

4.2 Front panel keys

For an overview of the front panel keys, see Figure 3-2.

4.2.1 Menu control keys

The menu control keys provide navigation on the available menus in the instrument.

4.21.1 Home key

The [Home] key navigates to the instrument home window. See the display of the
ﬁ home window in Figure 3-4.

4.2.1.2 Settings key

The [Settings] key navigates to the device/channel menu window which consists of the
"Device" menu and up to two or four channel menus ("Channel 1", "Channel 2", "Chan-
nel 3", "Channel 4").

Long-press the [Settings] key also navigates to the graphical view window. For more
information, see Section 5.11, "Graphical view window", on page 101.

L B LAV (ol 0 0 (=Y o LU TP 54
I O o =T o1 11 I 4 4 1= 16 TN 57
Device menu

The "Device" menu provides access to general instrument settings, file arrangement
and user key configuration. You can also obtain the instrument information via the
menu.
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Access:

1. Press [Home] key.
The R&S NGP800 displays the home window.

2. Select "Settings" softkey on the required channel display area.
Alternatively, press [Settings] key.

3. Select "Device" tab to access the device menu.

Ol h1 h2  h3 Cha

A Graphical View
N Arb Editor
tm Tracking

[@ Logging

¥ Digital I/0 Trigger

Figure 4-6: Device menu

Settings
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Graphical View
Graphical display of available data source (e.g. voltage, current, etc.).

See Section 5.11, "Graphical view window", on page 101.

Arb Editor
Programs the waveform of voltage and current settings for the channel output.

See "Arbitrary editor" on page 95.

User Manual 5601.5610.02 — 14 55



R&SPNGP800 Operating basics

Front panel keys

Tracking
Changes made on voltage and current are applied to the tracked channels.

See Section 5.6, "Tracking function", on page 79.
"ON" Enables tracking.
"OFF" Disables tracking.

Remote command:
TRACking[:ENABle] : GENeral on page 212

Logging
Logs data such as instrument timestamp, voltage, current and power.

See Section 5.9.2, "Data logging", on page 88.
"ON" Enables data logging.
"OFF" Disables data logging.

Remote command:
LOG[:STATe] on page 237

Digital I/O Trigger
Available only with option R&S NGP-K103.

Configures the digital 1/0 pins trigger modes and its associated settings.
See Section 5.7, "Digital trigger /0", on page 80.

"ON" Enables the digital 1/0 trigger.

"OFF" Disables the digital 1/0O trigger.

Remote command:
TRIGger [:ENABle] : DIO<IO> on page 180

File Manager
Transfers file between instrument internal memory and USB flash drive.

See Section 6.2, "File manager”, on page 114.

Interfaces
Configures the network (LAN or wireless LAN), USB interface and GPIB (IEEE-488
interface) address.

Wireless LAN is available only with option R&S NGP-K102 and instrument with serial
number below 110000.

IEEE-488 (GPIB) interface is available only with option R&S NG-B105.

See Section 8.1, "Remote control interfaces and protocols", on page 134.

User Button
Configures the shortcut key action (e.g. screenshot, toggle logging, reset statistics, tog-
gle touch).

See Section 5.8, "User key", on page 86.

Screenshot
Configures the storage location for the captured screenshot of the instrument.
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See Section 6.4, "Screenshot", on page 120.

CSV Settings
Configures the file formatting for CSV file.

See Section 5.9.3, "CSV settings", on page 92.

Date & Time
Configures the date, time and clock format of the instrument.

See Section 7.4, "Date and time", on page 127.

Appearance
Configures the brightness level of the display screen and front panel keys.

See Section 7.2, "Appearance settings", on page 124.

Sound
Enables or disables beeper for triggered events (e.g. error, fuse tripped, cc-mode con-
tinuous).

See Section 7.3, "Sound settings", on page 126.

Licenses
Displays license information and install license options.

See Section 7.1, "Licenses management", on page 122.

Device Information
Displays instrument information.

See Section 7.5.1, "Device information settings”, on page 129.

Update Device
Performs firmware update on the instrument.

See Section 7.6, "Update device", on page 131.

Save/Recall Device Settings
Saves, recalls or resets instrument settings.

See Section 6.3, "Save and recall", on page 116.

Analog In Adjustment
Available only with option R&S NGP-K107.

Provides user adjustment to the analog input connector and restore factory adjustment.
See Section 5.12.1, "Analog In adjustment”, on page 105.

Channel menu

Depending on instrument models, the channel menu provides access to channel out-
put settings, channel protection features, arbitrary and ramp functions, and safety limits
settings.
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Access:

1. Press [Home] key.
The R&S NGP800 displays the home window.

2. Select "Settings" softkey on the required channel display area.
Alternatively, press [Settings] key.

3. Select the respective channel tab to access the channel menu.

+  Device

&+ Qutput

N Arbitrary

- Ramp

] Overcurrent Protection (OCP)

W/ Overvoltage Protection (OVP)

Figure 4-7: Channel 1 menu
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Output

Sets the output parameters for the selected channel.
See Section 5.3, "Output setting", on page 66.

Arbitrary
Configures the arbitrary sequence, sequence repeatability response and the sequence
ending behavior.

See Section 5.10, "Advanced features", on page 94.
"ON" Enables the QuickArb function.
"OFF" Disables the QuickArb function.

Remote command:
ARBitrary[:STATe] on page 222

Ramp
Configures the time taken to ramp up the voltage on the channel output.
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See Section 5.10, "Advanced features", on page 94.
"ON" Enables the EasyRamp function.
"OFF" Disables the EasyRamp function.

Remote command:
[SOURce: ]VOLTage:RAMP [ : STATe] on page 227

Overcurrent Protection (OCP)
Configures the OCP protection settings ("Blowing Delay", "Initial Delay" and linking
channel) for the instrument.

See Section 5.5.1, "Overcurrent protection (OCP)", on page 73.
"ON" Enables the OCP function.
"OFF" Disables the OCP function.

Remote command:
FUSE[:STATe] on page 205

Overvoltage Protection (OVP)
Configures the OVP protection settings (OVP level) for the instrument.

See Section 5.5.2, "Overvoltage protection (OVP)", on page 75.
"ON" Enables the OVP function.
"OFF" Disables the OVP function.

Remote command:
[SOURce: |VOLTage: PROTection[:STATe] on page 207

Overpower Protection (OPP)
Configures the OPP protection settings (OPP level) for the instrument.

See Section 5.5.3, "Overpower protection (OPP)", on page 76.
"ON" Enables the OPP function.
"OFF" Disables the OPP function.

Remote command:
[SOURce: ] POWer:PROTection[:STATe] on page 209

Analog Input
Available only with option R&S NGP-K107.

Regulate the output settings for voltage or current via the applied analog input voltage
at the rear panel.

See Section 5.4, "Analog input", on page 71.

Adjustment
Available only with option R&S NGP-K107.

Performs channel adjustment and restores factory adjustment.
See Section 5.12, "Adjustment", on page 105.

Safety Limit
Configures the voltage and current limit of the channel output.
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See Section 5.5.4, "Safety limits", on page 77.

4.2.1.3 User key

The [*] key provides a shortcut function to one of the followings:

* ® Screenshot

® Data logging
® Reset statistics
® Toggle touchscreen input

The shortcut key is configurable in the "Device" > "User Button" menu. See Sec-
tion 5.8, "User key", on page 86.

4.2.2 Navigation controls

Navigation in the menu and setting of values can be done via the rotary knob and
[Back] key.

For more information on how to navigate menus, dialogs and data entry in the instru-
ment, see Section 3.4.2.2, "Accessing the functionality”, on page 46 and Sec-
tion 3.4.2.3, "Entering data", on page 47.

4.2.3 Output and channel controls

Depending on the instrument models, up to four channel keys control the channel out-
put settings of the instrument.

Function keys Description

[Ch 1] [Ch 2] [Ch 3] [Ch 4] Selects the respective channel for output.

[Output] Primary output switch - it turns output for all
selected channels on or off.

Settings
[ChA1/[Ch 2]/ [Ch 3]/ [CR 4]ttt e e e e e 60
L@ 0o U1 S PPUPPURR 61

[Ch1]/[Ch 2]/[Ch 3]/[Ch 4]
Selects the respective channel for output.

Remote command:
INSTrument :NSELect on page 182
INSTrument[:SELect] on page 182
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[Output]

Primary output switch - it turns output for all selected channels on or off.
Remote command:

OUTPut:GENeral [ :STATe] on page 198

OUTPut [:STATe] on page 199

OUTPut:SELect on page 200

4.3 Output power auto-ranging

The R&S NGP800 power supply series provides a maximum output power of 200 W
for each channel. Depending on the instrument models, up to 800 W of output power is
provided for models with four identical channels with a continuous voltage range of 0 V
to 32 Vor 64 V.

Combination of the set voltage and current limit results in the following output perfor-
mance graph.

Output Auto-Ranging Characteristic

1

1 200W Constant

I Power Curve

[

[

[

! —— N GPEOZ, NGPE04, NGPE14 (Ch 1, Ch2)

! —— NGPE2Z, NGPE24, NGPE14(Ch 3, Cha)
T I

20V 32V 64V
Output Voltage

Qutput Current

A

Figure 4-8: Output performance graph

According to the electrical basis formula for power (P) = current (I) x voltage (V), the
following results for the maximum power per channel:

® R&S NGP802, R&S NGP822: 200 W per channel (400 W max for the combination
of two channels)

® R&S NGP804, R&S NGP824, R&S NGP814: 200 W per channel (800 W max for
the combination of four channels)
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For more information on the combination of channels, see Section 13, "Applications”,
on page 253.

4.4 Modes of operation

The R&S NGP800 supports two operating modes, i.e. constant voltage (CV) and con-
stant current (CC). The instrument automatically switches between CV and CC
depending on the connected load conditions.

4.4.1 Constant voltage mode (CV)

Figure 4-9 shows that the instrument is in the range of voltage regulation. The output
voltage V,,; remains constant while the current may increase to its maximum value |5,

when the connected load is increasing. In CV mode, the font text in the channel display
area changes to green.

See also Figure 3-12.

VOU(‘ i

Vset

Voltage regulation ———

Current control —

v

IOUt

el
g

Figure 4-9: Current limit

4.4.2 Constant current mode (CC)

The current 1,5, corresponds to the current setting adjustable in the instrument.

If I, reaches |,,y, the instrument switches to CC mode, i.e. the output current remains
constant and limited to |, even if the load increases, the output voltage V,; decrea-
ses below V. In a short circuit, the output voltage drops towards zero. In CC mode,
the font text in the channel display area changes to red.

See Figure 3-12 and Section 5.5.1, "Overcurrent protection (OCP)", on page 73.
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5 Instrument functions

5.1 Voltage and current

The R&S NGP800 comes with the following instrument models:

Models Channels
R&S NGP802, R&S NGP822 Ch1,Ch2
R&S NGP804, R&S NGP824, R&S NGP814 Ch1,Ch2,Ch3,Ch4

Toggle the respective channel key ([Ch 1], [Ch 2], [Ch 3], [Ch 4]) on the front panel to
select these channels. When a channel is selected, the respective channel key illumi-
nates.

Figure 5-1: Respective channel key illuminates when selected

® Voltage, current settings
If Analog input or QuickArb function of a selected channel is enabled, the respective
channel voltage or current setting is disabled.

Depending on the instrument models, the R&S NGP800 adjusts the following voltage
and current values with a voltage step size of 1 mV and current step size of 0.5 mA.

Model Voltage Current

R&S NGP802, R&S NGP804, R&S NGP814 (Ch 1, |0V to32.05V 0Ato020.01A
Ch2)

R&S NGP822, R&S NGP824, R&S NGP814 (Ch 3, |0V to64.05V 0Ato10.01 A
Ch 4)

The setting of current value corresponds to the |, of the respective channel. It is rec-
ommended to set the current limit before operating the instrument to prevent damage
to the load and instrument in the case of malfunction such as a short-circuit.

Access:

» Press [Home] key.
The R&S NGP800 displays the home window.

To configure voltage and current settings

1. Set the voltage or current in the respective channel display area.
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Channel output

The R&S NGP800 displays the on-screen keyboard to set the value.

2. Enter the required voltage or current value.

3. Confirm the value with the unit softkey ("V"/"mV" or "A"/"mA").
Alternatively, select "Enter" softkey, to confirm your value.

4. Press the required channel key ([Ch 1], [Ch 2], [Ch 3] or [Ch 4]) on the front panel.

The selected channel key is illuminated.
See Figure 5-1.

5. Press [Output] key on the front panel.
The R&S NGP800 outputs the set voltage of the selected channel and displays the
corresponding values in the home window.
For more information on the operation modes, see Section 4.4, "Modes of opera-
tion", on page 62.

10.000 v

31250 4

Figure 5-2: Voltage and current settings in the instrument

Settings
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Voltage and current
Sets output voltage and current limit for the selected channel.

See also Section 5.2, "Channel output”, on page 64.

Remote command:
APPLy on page 195

[SOURce: ]VOLTage[:LEVel] [ : IMMediate] [ :AMPLitude] on page 191
[SOURce: ]VOLTage[:LEVel] [:IMMediate] : STEP[: INCRement] on page 192
[SOURce: ]CURRent [:LEVel] [:IMMediate] [ :AMPLitude] on page 194
[SOURce: ]CURRent [:LEVel] [ : IMMediate] : STEP[: INCRement] on page 194

Channel output

Depending on the instrument models, the outputs of the channels (Ch 1, Ch 2, Ch 3,
Ch 4) can be switched on or off by toggling the [Output] key on the front panel.
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By default, the output is turned off when the instrument is switched on. This design pre-
vents a connected load from being damaged unintentionally.

Access:

» Press the required channel key.
Selected channel key ([Ch 1], [Ch 2], [Ch 3], [Ch 4]) illuminates.

To activate a channel output

» Press [Output] key.
The R&S NGP800 outputs the set voltage of the selected channel.
Depending on the operating modes, the font color in the channel display area
shows green in CV mode and red in CC mode.
See Section 4.4, "Modes of operation", on page 62.
See also Section 4.3, "Output power auto-ranging”, on page 61.

Multiple outputs can be turned on or off at the same time. See more information in Sec-
tion 13, "Applications", on page 253.

& =

A

0.000 W

0.000V 3

1.000 V 32.050 Vv i 31.050 v

0.000A 0.0

1.0000 A 6.2400 A 1.0000 A 50010 A

Figure 5-3: Output channels in different operating modes
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[Output]
Activates or deactivates the channel output.

See details in Section 4.2.3, "Output and channel controls", on page 60.

Remote command:
OUTPut:GENeral[:STATe] on page 198
OUTPut:SELect on page 200

OUTPut [:STATe] on page 199
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5.3 Output setting

The "Output" menu provides the settings for output delay, remote sensing, high impe-
G’, dance mode and slew rate control.

Access:

> Select [Settings] > channel tab > "Output" to set the output controls.
The R&S NGP800 displays the "Output" dialog.

Output - Channel 1

{® Delay

=D Remote sensing
<= High impedance maode

< Reduce slew rate

Figure 5-4: Output dialog

5.3.1 Delay

The output delay is the time between the "Output On" event and the available voltage
at the output terminals. See Figure 5-5.

Output On

Delay

time
|IE > | Voltage at output termina

S

Time

Figure 5-5: Output delay at the output terminals

When the instrument output delay is activated, the front panel of the respective chan-
nel key (i.e. [Ch 1], [Ch 2], [Ch 3], [Ch 4]) blinks in green and a "DLY" red text is dis-
played in the channel display area of the respective channel. See Figure 5-7.

These operating behaviors resume to normal after the delay time.
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Access:

> Select [Settings] > channel tab > "Output" > "Delay" to configure the required val-

ues.
The R&S NGP800 displays the "Output Delay" dialog.
Output Delay - Channel 1

{® Enabled

Output Delay

Figure 5-6: Output delay dialog

To configure output delay

1. Set the required value.
The R&S NGP800 displays the on-screen keyboard for entry.

2. Confirm the value with the unit softkey ("ms" or "s").
Alternatively, select "Enter" softkey, to confirm your value.

3. Set"Enabled" to "ON".
The R&S NGP800 enables the output delay function.

b
0.000 W 0.000 W 0.000 w

0.000v 1.000v 3.000V 31.050V

1.000 Vv 1.000 v 3.000 Vv 31.050 v

0.000A 0.000A 0.000A 0.001A

1.0000 A 2.0000 A 1.0000 A 0.5000 A

Figure 5-7: Delay text at channel display area
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Enabled

Enables or disables output delay.

"ON" Enables output delay.
"OFF" Disables output delay.

Remote command:
OUTPut:DELay[:STATe] on page 200

Delay
Sets the delay time before the voltage is available at the output terminals.

Remote command:
OUTPut:DELay:DURation on page 199

5.3.2 Remote sensing

The "Remote sensing" is a mechanism used to monitor and compensate the voltage
drops on the cables connected to the load.

Access:

» Select [Settings] > channel tab > "Output" > "Remote sensing" to configure the
remote sensing mode.
The R&S NGP800 displays the "Select Remote Sense" dialog.

EXT

INT

Set Cancel

Figure 5-8: Select remote sense dialog

To set the remote sensing mode

1. Select the required remote sensing mode.
See details in "Remote sensing" on page 69.

2. Select "Set" to configure the remote sensing mode.
Once the remote sense is activated, it becomes part of the output feedback path for

R&S NGP800. Disconnection or shorting of the remote sense lines causes a mismatch
in the actual output voltage versus the reported value of the instrument. The error of
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differences is detected by the instrument and the output is turned off automatically with
a corresponding error displayed to instruct the user to check on the connection.

Excessive voltage drops on the loading cables, e.g. using too small wires, can also
trigger remote sense protection.

For optimum connection, maintain a maximum voltage drop of 1 V on loading cables is
recommended.

Settings
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Remote sensing
Sets remote sense mode for the selected channel.

EXT The internal voltage sense relay in the instrument is switched on and
the connection of remote sensing wires (S+, S-) to the input of the
load become necessary. Failure to connect remote sense can cause
overvoltage or unregulated voltage output from the R&S NGP800.
The voltage sensing relay remains switched on even when the output
is turned off.

INT The internal voltage sense relay in the instrument is switched off.
Remote sense is disabled.

Remote command:

[SOURce: ]VOLTage: SENSe [ : SOURce] on page 187
[SOURce: | VOLTage: SENSe: TRIPped? on page 188
[SOURce: ]VOLTage:SENSe: TRIPped:CLEar on page 188

5.3.3 High impedance mode

The "High Impedance Mode" only affects the output behavior when switching off the
R&S NGP800 output. With the default settings, the output is discharged quickly using
the active current sinking circuit. But if "High Impedance Mode" is enabled, the circuit is
disabled when switching off the output, and the output capacitors discharge is deter-
mined by the instrument internal resistors (~ 900 Q for 32 V models and ~ 3400 Q for
64 V models) and the connected load.

The "High Impedance Mode" does not affect the instrument functions when the output
is turned on. Voltage down-programming is still assisted by the active current sinking
circuit. If the output is disabled by protection trigger like OVP, OCP, the active current
sinking circuit automatically discharges the output capacitors for safety reasons.

Due to circuit biases and offsets, the active current sinking circuit can still draw a small
current of up to a few milliamps even if high impedance mode is enabled.

User Manual 5601.5610.02 — 14 69



R&S®NGP800 Instrument functions

Output setting

Access:

> Select [Settings] > channel tab > "Output" > "High Impedance Mode" to activate/
deactivate the high impedance mode.
See "High Impedance Mode" on page 70.

Settings
High Impedance MOGE...........cooriiiic e e e e e e e e 70

High Impedance Mode
Activates or deactivates the high impedance mode.

"ON" Activates the high impedance mode.
"OFF" Deactivates the high impedance mode.

Remote command:
OUTPut:IMPedance[:STATe] on page 198

5.3.4 Slew rate control

The "Reduce Slew Rate" is a mechanism used to control the rate at which the output of
voltage changes. If activated, the voltage slew rate up-programming and down-pro-
gramming are reduced when changing voltage on the fly. The reducing of slew rate
control helps to minimize overshoot over wide output and load configuration.

@ Slew rate control
® The slew rate control does not affect the output turn-on slew rate programmed via
the EasyRamp function.

® The slew rate control mode is not compatible with Analog Input and QuickArb func-
tions. The reduce slew rate function is automatically disable if any of these func-
tions is used and vice versa.

® The minimum setting voltage is 0.003 V if "Reduce Slew Rate" is activated, e.g. the
output voltage is automatically set to 0.003 V if setting value is < 0.003 V.

Access:

» Select [Settings] > channel tab > "Output" > "Reduce Slew Rate" to activate the
slew rate control.

To activate the slew rate control

» Set the required slew rate control.
See "Reduce Slew Rate" on page 71.

Settings

ReAUCE SIBW RALE.....cciiiiiieiiiie et 71
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Analog input

Reduce Slew Rate
Activates or deactivates the slew rate control.

"ON" Activates the slew rate control.
"OFF" Deactivates the slew rate control.

Remote command:
OUTPut:SRATe[:STATe] on page 197

5.4 Analog input

Instrument option
R&S NGP-K107 (PN: 5601.6200.03) option is required for the "Analog Input".

Analog input
If "Analog Input" of a selected channel (voltage or current) is enabled, the respective
channel voltage or current setting is disabled.

®© ©

See Section 5.1, "Voltage and current”, on page 63.

With "Analog Input", you can regulate the channel output (voltage or current) settings
_® with an input voltage of 0 Vto 5 V.

Analog input mode NGP output for 64 V channels NGP output for 32 V channels
Voltage mode 0Vto64V 0OVto32V
Current mode 0Ato10A 0Ato20 A

Access:

> Select [Settings] > channel tab > "Analog Input" to configure the required values.
The R&S NGP800 displays the selected "Analog Input" dialog.
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Analog input

Analog Input - Channel 1
-® Enabled

Type

Figure 5-9: Analog input dialog

To set analog input type

1. Select the required type to regulate the channel output setting.
The R&S NGP800 displays the "Select Analog Input Type" dialog.
See also "Type" on page 73.

Voltage

Current

Set Cancel

Figure 5-10: Select analog input type dialog

2. Select "Set" to confirm the required type.

3. Set "Enabled" to "ON".
The R&S NGP800 enables the "Analog in" input and disables the selected channel
settings (voltage or current).

Settings
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Protection

Enabled

Allows configuration of the analog input type.
"ON" Enables the analog input type.
"OFF" Disables the analog input type.

Remote command:
[SOURce: |VOLTage:AINPut [: STATe] on page 229
See also [SOURce: | VOLTage : AINPut: TRIGgered[:STATe] on page 229.

Type

Sets analog input type (voltage or current) when enabled.
"Voltage" Sets the analog input type as "Voltage".
"Current” Sets the analog input type as "Current”.

Remote command:
[SOURce: ] VOLTage:ATINPut: INPut on page 228

Set — Type
Applies the configuration settings.

Cancel < Type
Cancels the configuration settings.

5.5 Protection

There are various ways in which the R&S NGP800 protects itself and the connected
load from damage due to overvoltage, overcurrent and overpower drawn by the load
during testing.

e Overcurrent protection (OCP)......cciiiii i 73
o Overvoltage proteCtion (OVP).....coco oo e e e e e e e eeeaaeaens 75
o Overpower protection (OPP)....... . i e e 76
L S T (=1 4V 11 4L SR 77

5.5.1 Overcurrent protection (OCP)

When the drawn current exceeds the limit set for the respective channels, an alert is
@ triggered and the affected channels are turned off according to the settings configured
in the OCP dialog.

Access:

> Select [Settings] > channel tab > "Overcurrent Protection (OCP)" to set OCP con-
trols.
The R&S NGP800 displays the OCP dialog.
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Protection

Overcurrent Protection - Channel 1
© Enabled
Fuse Delay Time
Fuse Delay At Output-On

Link to Channel 2

Link to Channel 3

Figure 5-11: Overcurrent protection dialog

To configure overcurrent protection (OCP)

1. Set "Enabled" to "ON".
The R&S NGP800 enables the OCP and displays the OCP icon on the selected
channel status bar information.

2. Set the required "Fuse Delay Time" and "Fuse Delay At Output-On".
The R&S NGP800 displays the on-screen keyboard to set the values.

3. Confirm the value with the unit softkey ("ms" or "s").
Alternatively, select "Enter" softkey, to confirm your value.

4. Activate the required linked channels for over current protection.
The linked channels are turned off when an OCP event is triggered.

Settings

Y= o] 1= SR SRTR 74
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Fuse Delay At OUIPUL-ON.... .o e e e e e s 75

Link to Channel 1/ Link to Channel 2 / Link to Channel 3 / Link to Channel 4............. 75

Enabled

Enables or disables the overcurrent protection feature.

"ON" Enables the OCP and displays the OCP icon on the selected channel
status bar information.

"OFF" Disables the OCP feature.

Remote command:

FUSE[:STATe] on page 205

FUSE: TRIPped? on page 204
FUSE:TRIPped:CLEar on page 202
[SOURce: ] PROTection:CLEar on page 211
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Protection

Fuse Delay Time
Time taken to turn off the affected channel after OCP is triggered.

Remote command:
FUSE:DELay [ :BLOWing] on page 203

Fuse Delay At Output-On
Time taken after channel output is turned on before OCP is put into operation.

Remote command:
FUSE:DELay:INITial on page 203

Link to Channel 1/ Link to Channel 2 / Link to Channel 3 / Link to Channel 4
Depending on the instrument models, up to three channels can be linked.

Activates the required linked channel when an OCP event is triggered.
"ON" The linked channels are turned off when an OCP event is triggered.
"OFF" The linked channels are not affected when an OCP event is triggered.

Remote command:
FUSE: LINK on page 204
FUSE:UNLink on page 204

5.5.2 Overvoltage protection (OVP)

When the output voltage exceeds the limit set for the respective channel, an alert is
@ triggered and the affected channel is turned off according to the settings configured in
the OVP dialog.

Access:

» Select [Settings] > channel tab > "Overvoltage Protection (OVP)" to set OVP con-
trols.
The R&S NGP800 displays the OVP dialog.

Overvoltage Protection - Channel 1

] Enabled

Level

Figure 5-12: Overvoltage protection dialog

To configure overvoltage protection (OVP)

1. Set "Enabled" to "ON".
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Protection

The R&S NGP800 enables the OVP and displays the OVP icon on the selected
channel status bar information.

2. Set the required level for OVP.
The R&S NGP800 displays the on-screen keyboard to set the value.

3. Confirm the value with the unit softkey ("mV" or "V").
Alternatively, select "Enter" softkey, to confirm your value.

Settings

e F= T o] =T o SRR 76

I PN 76

Enabled

Enables or disables the overvoltage protection feature.

"ON" Enables the OVP and displays the OVP icon on the selected channel
status bar information.

"OFF" Disables the OVP feature.

Remote command:

[SOURce: |VOLTage: PROTection[:STATe] on page 207
[SOURce: ]VOLTage: PROTection:CLEar on page 207
[SOURce: ]VOLTage: PROTection:TRIPped? on page 208
[SOURce: | PROTection:CLEar on page 211

Level
Sets the required level for OVP.

Remote command:
[SOURce: ]VOLTage: PROTection:LEVel on page 207

5.5.3 Overpower protection (OPP)

When the output power exceeds the limit set for the respective channels, an alert is

@ triggered and the affected channels are turned off according to the settings configured
in the OPP dialog.

Access:

» Select [Settings] > channel tab > "Overpower Protection (OPP)" to set OPP con-
trols.
The R&S NGP800 displays the OPP dialog.
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Protection

Overpower Protection - Channel 1

® Enabled

Level

Figure 5-13: Overpower protection dialog

To configure overpower protection (OPP)

1. Set "Enabled" to "ON".
The R&S NGP800 enables the OPP and displays the "Overpower Protection
(OPP)" icon on the selected channel status bar information.

2. Set the required level for OPP.
The R&S NGP800 displays the on-screen keyboard to set the value.

3. Confirm the value with the unit softkey ("mW" or "W").
Alternatively, select "Enter" softkey, to confirm your value.

Settings
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Enabled

Enables or disables the overpower protection feature.

"ON" Enables the OPP and displays the OPP icon on the selected channel
status bar information.

"OFF" Disables the OPP feature.

Remote command:

[SOURce: ] POWer:PROTection[:STATe] on page 209
[SOURce: ] POWer:PROTection:CLEar on page 210
[SOURce: ] POWer : PROTection: TRIPped? on page 211
[SOURce: ] PROTection:CLEar on page 211

Level
Sets the required level for OPP.

Remote command:
[SOURce: ] POWer : PROTection:LEVel on page 210

5.5.4 Safety limits
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Protection

With safety limits set in the instrument, the range of the output voltage and/or output
current can be limited. The safety limit prevents inadvertently setting dangerous values
for the connected DUT.

The "Safety Limits" function is disabled if QuickArb function or Analog input function is
in use.

Access:

> Select [Settings] > channel tab > "Safety Limits" to set safety limits.
The R&S NGP800 displays the "Safety Limits" dialog.

Safety Limits - Channel 1
= Enabled

Voltage Limit Min oV

Voltage Limit Max 3205V

Current Limit Min 0.001 A

Current Limit Max TA

Figure 5-14: Safety limits dialog

To configure safety limits

1. Set the required minimum and maximum value for voltage and current level.
The R&S NGP800 displays an on-screen keyboard to set the value.

2. Confirm the value with the unit softkey ("V"/"mV" or "A"/"mA").
Alternatively, select "Enter" softkey, to confirm your value.

3. Set "Enabled" to "ON".
The R&S NGP800 limits the set voltage and current level and displays the "Safety
Limits" icon on the selected channel status bar information.

Settings
[y P o] (<o 1T 78
Voltage Limit Min / Voltage Limit MaX.........ooooiiiiiiiiiiiicccceieee e eeeeeeeens 79
Current Limit Min / Current Limit MaX........coooee ittt e e ena s 79
Enabled

Enables or disables setting the safety limits of the instrument.

"ON" Limits the set voltage and current level and displays the "Safety Lim-
its" icon on the selected channel status bar information.

"OFF" Disables the safety limit of the instrument.

Remote command:
[SOURce: ]ALIMit[:STATe] on page 185
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Voltage Limit Min / Voltage Limit Max
Sets the maximum or minimum voltage level of the output channels.

Remote command:
[SOURce: ]VOLTage[:LEVel] [ : IMMediate] : ALIMit : LOWer on page 185
[SOURce: ]VOLTage[:LEVel] [ : IMMediate] :ALIMit [:UPPer] on page 186

Current Limit Min / Current Limit Max
Sets the maximum or minimum current level of the output channels.

Remote command:
[SOURce: ]CURRent [:LEVel] [:IMMediate] :ALIMit:LOWer on page 186
[SOURce: ]CURRent [:LEVel] [ : IMMediate] :ALIMit [ :UPPer] on page 187

5.6 Tracking function

For power supplies with multiple channels, the channels can be linked such that
changes made on the selected tracked channel are applied to other channels.
Access:

» Select [Settings] > "Device" tab > "Tracking" to configure tracking.
The R&S NGP800 displays the "Tracking" dialog.

Tracking

CIo Enabled

Ch1
Ch?2

Ch3

Ch4

Figure 5-15: Tracking dialog

To set a tracking function
1. Activate the "Enabled" to enable the tracking function.

2. Set the required channels to be tracked.

The R&S NGP800 tracks the voltage and/or current values to the selected tracked
channels.
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Settings

EN@DIEA. ...t e e e e 80
Ch A/ Ch 2/ Ch 3/ Ch e e 80
Enabled

Activates or deactivates the tracking function.

"ON" Activates the tracking function.

"OFF" Deactivates the tracking function.

Remote command:
TRACking[:ENABle] :SELect:CH<CHANNEL> on page 212
TRACking [ :ENABle] : CH<CHANNEL> on page 212

Ch1/Ch2/Ch3/Ch4
Sets tracking function for the selected channel.

"ON" Activates the tracking function for the selected channel.
"OFF" Deactivates the tracking function for the selected channel.

Remote command:

TRACking[:ENABle] : SELect : CHKCHANNEL> on page 212
TRACking[:ENABle] : CHKCHANNEL> on page 212
TRACking[:ENABle] : GENeral on page 212

5.7 Digital trigger 1/O

Risk of instrument damage

Do not exceed the maximum voltage rating of the digital I/O pins (5.25 V max) when
supplying voltages to the pins.

For more information, see the instrument specification.

Instrument option
R&S NGP-K103 (PN: 5601.6300.03) option is required for the digital I/O signals.

©

The eight data lines of the digital I/O interface are mutually independent and can be
, used as trigger input or trigger output separately. See Table 3-4 and also Figure 5-16.

® Trigger input
® Trigger output
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DIGITAL TRIGGER
DIO pins 1...8

Figure 5-16: DIO trigger block diagram

Trigger input

Digital trigger 1/0

RAVT
WAETRARY
ARALGG [T
STATIETICS

— INPUT MODE

DUTPUT OPERATHN

CUTRUT STATUS

OVMIC Operation

= PECTECTION TRIGCER

— OUTPUT MODE

| CPERATING BORMT
PROKITORING

The data lines of the digital 1/O interface receive an external trigger signal. The external
trigger signal triggers the selected channel ("Ch 1", "Ch 2", "Ch 3", "Ch 4" or "All") with
the set response when the trigger logic ("Active High" or "Active Low") is met.

Table 5-1: Trigger in parameters and conditions

User Manual 5601.5610.02 — 14

Trigger in Trigger conditions Description
parameters
Channel """, "Ch 1","Ch 2", "Ch 3", "Ch 4" or Target output channel selected for trigger
"All" response.
If "--" is selected, no channel is selected for
trigger response.
Mode "Enable" Selected channel output is turned on when
the selected logic level is met.
"Arb Enable" Selected channel QuickArb function is

enabled when the selected logic level is met.

"Arb Step Point"

Selected channel QuickArb function steps to
the next point when the selected logic level
is met.

"Arb Step Group"

Selected channel QuickArb function steps to
the next group when the selected logic level
is met.

"Ramp" Selected channel EasyRamp function is
enabled when the selected logic level is met.

"Logging" Selected channel logging function is enabled
when the selected logic level is met.

"Statistics" Selected channel Statistics function is

enabled when the selected logic level is met.
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Digital trigger 1/0

Trigger in Trigger conditions Description
parameters

"AnalogIn” Selected channel analog input is enabled
when the selected logic level is met.

"Inhibit" Selected channel output is inhibited when
the selected logic level is met.

If the selected channel output is put to
"inhibit" state, manual or remote operation
on the selected channel output is no longer
possible.

To reverse the "inhibit" state, remove the
source of the trigger signal. You can either
disable the affected digital I/O interface or
remove the source from the affected digital
I/O interface at the rear panel.

Active Level "High" Set the logic level of the trigger in signal.

"Low"

Trigger output

The data lines of the digital I/O interface output an "Active High" or "Active Low" signal
when the trigger logic of the selected channel ("Ch 1", "Ch 2", "Ch 3", "Ch 4") is met.

Table 5-2: Trigger out parameters and conditions

Trigger out Trigger conditions Description
parameters
Channel """ "Ch 1","Ch 2", "Ch 3", "Ch 4" Output channel selected to monitor for trig-

ger conditions.

If "--" is selected, no channel is selected for
trigger response.

Mode "Output” Output the selected logic level when the out-
put is turned on at the selected channel.

"Fuse" Output the selected logic level when a fuse
tripped event occurs on the selected chan-
nel.

See Section 5.5.1, "Overcurrent protection
(OCP)", on page 73.

Operation Mode, "OperationMode" ® "CC" Output the selected logic level
when the selected channel operates in
the CC mode. See Section 4.4.2, "Con-
stant current mode (CC)", on page 62.

e  "CV": Output the selected logic level
when the selected channel operates in
the CV mode. See Section 4.4.1, "Con-
stant voltage mode (CV)", on page 62.

Voltage Level, "Vset" >="Voltage | Output the selected logic level when the
Level" voltage level of the selected channel is
greater or equal to the set voltage level.

Current Level, "Iset" >="Current | Output the selected logic level when the cur-
Level" rent level of the selected channel is greater
or equal to the set current level.
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Digital trigger I/O

Trigger out Trigger conditions Description
parameters
Power Level, "Plevel" >="Power | Output the selected logic level when the
Level" power level of the selected channel is

greater or equal to the set power level.

Critical event "OVP" Output the selected logic level when the
selected critical event ("OVP", "OPP",
"OPP" "OTP") occurs on the selected channel. See
Section 5.5, "Protection”, on page 73.

"OTP"

"Logging" Output the selected logic level when the log-
ging is enabled.

Active Level "High" Set the logic level of the trigger out signal.

"Low"

Access:

» Select [Settings] > "Device" tab > "Digital Trigger Menu" to configure digital I/O trig-

ger.
The R&S NGP800 displays the "Digital Trigger Menu" dialog.
Digital Trigger Menu

Figure 5-17: Digital trigger menu

To configure digital 1/0O triggers

1. Set the required pins to "ON" to enable the respective trigger settings for the
selected pins.

2. Select the respective pins to configure the trigger settings.
The R&S NGP800 displays the respective pin dialog for configuration.
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Digital trigger 1/0

Digital Trigger Settings - DIO 1
Enabled

Direction Out

Mode OperationMode

Active Level High
Channel Ch1

Figure 5-18: Digital trigger settings for pin 1

3. Set the required pin "Direction".
Depending on the pin direction, different operating modes are available for trigger
settings.
See Table 5-1 and Table 5-2.

4. Set the required "Active Level" and "Channel" settings.

5. Select "Back" softkey > "Enabled" to "ON" to enable the digital I/O trigger.
The R&S NGP800 monitors the digital I/O trigger conditions and feedback to the
respective channels or pins.

Settings
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Pin1/.../Pin 8
Sets the selected digital I/O pin settings.

"ON" Enables the selected digital I/0 pin settings.
"OFF" Disables the selected digital I/O pin settings.

Remote command:
TRIGger [:ENABle] : SELect:DIO<IO> on page 181
TRIGger [ :ENABle] : DTO<IO> on page 180

Enabled — Pin1/.../Pin 8
Enables or disables the digital 1/O trigger.

"ON" Activates the selected digital 1/0 trigger.
"OFF" Deactivates the selected digital I/O trigger.
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Remote command:
TRIGger [:ENABle] : DIO<IO> on page 180
TRIGger [:ENABle] :SELect:DIO<IO> on page 181

Direction — Pin1/.../Pin 8
Sets the trigger direction.
See Table 5-1 and Table 5-2.

Remote command:
TRIGger:DIRection:DIO<IO> on page 179

Mode — Pin1/.../Pin 8
Sets the trigger mode for the selected digital 1/O interface.

See Table 5-1 and Table 5-2.

Remote command:

TRIGger:CONDition:DIO<IO> on page 178

[SOURce: ]VOLTage:AINPut:TRIGgered[:STATe] on page 229
LOG:TRIGgered[:STATe | on page 241
ARBitrary:TRIGgered[:STATe] on page 226
ARBitrary:TRIGgered:GROup|[:STATe] on page 225
ARBitrary:TRIGgered:POINt [:STATe] on page 226

Active Level — Pin1/.../Pin 8
Sets the trigger logic of the selected digital I/O interface.

"High" Trigger logic is set to active high for the selected digital 1/O interface.
"Low" Trigger logic is set to active low for the selected digital 1/O interface.

Remote command:
TRIGger:LOGic:DIO<IO> on page 180

Channel — Pin1/.../Pin 8
Sets the channel for monitoring of the trigger conditions.

For details, see Table 5-1 and Table 5-2.

Remote command:
TRIGger:CHANnel : DIO<IO> on page 177

Operation Mode < Pin1/.../Pin 8
Available only for trigger output and "Mode" is set to "OperationMode".

Outputs the selected logic level when the selected channel operates in the CC or CV
mode.

See also Section 4.4, "Modes of operation”, on page 62.

Remote command:
TRIGger:CONDition:DIO<TIO> on page 178
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5.8 User key

)

The R&S NGP800 allows you to configure the user action for one of the following func-
tions:

® Screenshot image from instrument

® Reset statistical data

® Data logging

® Enable/Disable touchscreen function

Access:

> Select [Settings] > "Device" tab > "User Button" > "User Button Action" to configure
the user key action.
Alternatively, long-press [*] key to configure the user key action.
The R&S NGP800 displays the "Select A User Button Action" dialog.

Toggle Logging

Reset Statistics

TouchLock

Select Cancel

Figure 5-19: User key action

To configure a user key action

1. Select the required user action.
For details, see "Settings" on page 86.

2. Select "Select" to confirm the action.

Settings
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Screenshot
Captures the current screen image of the instrument.

Remote command:
n.a.

Toggle Logging
Enables or disables the data logger function.

Remote command:
LOG[:STATe] on page 237

Reset Statistics
Resets sample count, energy result, power, voltage and current values.

Remote command:
MEASure[:SCALar] : STATistic:RESet on page 214

TouchLock
Enables or disables the touchscreen function of the instrument.

Remote command:
SYSTem:TOUCh[:STATe] on page 175

Select
Applies the configuration.

Remote command:
n.a.

Cancel
Cancels the configuration.

Remote command:
n.a.

5.9 Measurement function

5.9.1 Statistics

The R&S NGP800 includes a statistic function which is able to determine statistic val-
ues (Min/Max/Avg) for power, current and voltage for each channel.

For details, see "Historical channel information" on page 41.

See also Section 4.1.1.3, "Expand/Collapse softkey", on page 52.
To reset statistics settings

> Select "Reset", El to reset all statistical values in respective channel.
The R&S NGP800 resets all statistic values to 0.
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Alternatively, you can configure a user short key to reset all statistical values from
all channels. For details, see Section 5.8, "User key", on page 86.

Settings
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Min

Displays the minimum value for power, voltage and current measurements.

Remote command:

MEASure [ :SCALar] : POWer :MIN? on page 217

MEASure [ :SCALar] [:VOLTage] [:DC] :MIN? on page 218
MEASure[:SCALar] :CURRent [:DC] :MIN? on page 215

Max
Displays the maximum value for power, voltage and current measurements.

Remote command:

MEASure [ :SCALar] : POWer :MAX? on page 216
MEASure[:SCALar] [ :VOLTage] [ :DC] :MAX? on page 218
MEASure [ :SCALar] : CURRent [ :DC] :MAX? on page 215

Avg
Displays the average value for power, voltage and current measurements.

Remote command:

MEASure [ :SCALar] : POWer : AVG? on page 216
MEASure[:SCALar] [:VOLTage] [ :DC] : AVG? on page 217
MEASure [ :SCALar] :CURRent [ :DC] : AVG? on page 215

E
Displays the energy consumption of the channel.

Remote command:
MEASure [ : SCALar] : ENERgy? on page 214

Reset,
The "Reset" softkey resets the statistic values of the channel.

Remote command:
MEASure [ :SCALar] : STATistic:RESet on page 214
MEASure[:SCALar] : STATistic:COUNt? on page 214

5.9.2 Data logging
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When data logging is activated, the R&S NGP800 records the voltage, current and
EG power data and stores it in the predefined target folder. The measurement data can be
stored on the USB flash drive or in the instrument internal memory location.

The logging interval can be set in the range from 8 ms to 600 s with a step size of
8 ms.

External USB hard disc drives (or USB extension) are not supportable. Only FAT32 for-
matted USB flash drives can be used.

The following shows a sample of a log file captured from R&S NGP800.

#Device NGPE02

#Calibration Ch1 tactory

#Calibration Ch2 factory

Timestamp U1[V] 1M[A] PAW] U2[v] 12[A] P2[W]
12:51.3 51801  0.00161 0.00835 11.0004 0.00059 0.00652;;
12:514 51801 0.0016 0.00831 11.0003  0.0006 0.00665;;
12:515 51801 0.00161 000836 11.0004  0.0006 0.00657:;
12:51.6  5.1801 0.0016  0.0083 11.0004  0.0006 0.00658:;
12:51.7 51801 0.00161  0.00832 11.0004 0.00062 0.00679:;
12:51.8 51801  0.00162 0.00838 11.0003 0.00062 0.00682;;
12:51.9 51801 0.00161 0.00836 11.0003  0.0006 0.00660;;
12:52.0 51801 0.00161 000835 11.0004  0.0006 0.00662;;
12:52.1 51801 0.00161 0.00834 11.0004  0.0006 0.00663;;
12:52.2 51801 000162 000837 11.0004 0.00062 0.00683;;
12:52.3 51801  0.00162 0.00838 11.0004 0.00062 0.00686:;
12:524 51801 0.00161 0.00836 11.0004 0.00063 0.00695:;
12:525 51801 0.00161 0.00836 11.0004 0.00062 0.00681;;
12:52.6 51801 0.00161 0.00834 11.0004 0.00062 0.00683;;
12:52.7 51801 0.00161 0.00833 11.0004 0.00062 0.00684;;
12:52.8  5.1801 0.0016 0.00829 11.0003 0.00062 0.00682;;
12:52.9 51801 0.0015% 000825 11.0004 0.00062 0.00683

12:53.0 nan nan nan nan nan nan
12:53.1 nan nan nan nan nan nan
12:53.2 nan nan nan nan nan nan

Figure 5-20: Sample of data logging

Access:

1. If available, attach a USB storage to the USB connector on the front panel.
If no USB flash drive is available, the device stores the data in its internal memory.

2. Select [Settings] > "Device" tab > "Logging" to configure the data logger.
The R&S NGP800 displays the "Logging" dialog.
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Logging

[®e Enabled OFF

ag Target Folder JUSB1A/NGP/logging

Interval 15

Mode Unlimited

Figure 5-21: Logging dialog

To configure data logging

1. Select "Target Folder" to set the predefined target folder for data logging.
If no USB flash drive is detected, the "Target Folder" is set to an internal memory
("int") partition. By default, the "USB1A" partition is selected if the USB flash drive
is detected.

USB1A

int

Select Cancel

Figure 5-22: Target folder dialog

2. Set the required "Target Folder".

3. Select "Mode" to set the logging duration.
See details in "Mode" on page 91.

4. Depending on the selected mode, configure the required settings for the data log-
ging duration.

5. Set "Enabled" to "ON" to enable data logging.
The R&S NGP800 activates the logging and locks the file saved location and log-
ging mode settings.

6. Configure the "CSV Settings".
See Section 5.9.3, "CSV settings", on page 92.
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Settings

oy T o] 1= o R 91
L Lo L= e ][ 1Y S 91
L1 (=T V7= | PP 91

Enabled
Enables or disables data logging events.

"ON" Enables data logging.
"OFF" Disables data logging.

Remote command:
LOG[:STATe] on page 237

Target Folder
Selects the predefined target folder for data logging.

"USB1A" Selects /USB1A/NGP/1logging as the target folder.
"int" Selects /int/logging as the target folder.

Remote command:
LOG:LOCation on page 240
LOG:FNAMe? on page 239

Interval
Sets the time interval for data logging.

Remote command:
LOG:INTerval on page 239

Mode

Sets logging duration.

"Duration” Time taken for data logging with duration and time interval setting.

"Span" Time taken for data logging with start time, time interval and duration
setting.

"Unlimited" Data logging with time interval setting. The data is logged continu-

ously until the function is deactivated.
"Count" Data logging with number of counts and time interval setting.

Remote command:

LOG :MODE on page 240
LOG:COUNt on page 238
LOG:DURation on page 239
LOG:STIMe on page 241
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5.9.3 CSV settings

B

The CSV file stores tabular data (numbers and text) in plain text. Each line of the file is
a data record and each record consists of one or more fields, separated by a file delim-
iter. The "CSV Settings" provides you with ways to format the fields that are stored in
the data logging. See Figure 5-20.

Access:

> Select [Settings] > "Device" tab > "CSV Settings" to configure the CSV parameters.
The R&S NGP800 displays the "CSV Settings" dialog.

CSV Settings

Field Delimiter Commu

Decimal Separator Dot

Error Designator |EEE Float (NaN)
Line End Marker [R,LF

Figure 5-23: CSV settings dialog

To set CSV parameters

1. Set the required CSV parameters.
The R&S NGP800 displays the respective dialog to set the CSV parameter.
For details, see "Settings" on page 92.

2. Select "Set" to confirm the value.

Settings

=T ol 1Y 110 011 (= 92
Y= ST 93
L CANCEL vttt ettt et ee et et ee et e e e et et e et et ene et eeereeeeneanes 93

(D= Tot | aF= T IS T=T o = =1 (o] 93
=Y SO 93
07 14 1cY=) IR OSSPSR 93

ErrOr DESIGNALON. .. .eeeeiiieeie e e e e 93
=Y SO 93
L 07 ot =) FEOTE RSOOSR 93

LiNE ENA MAIKET ... ..ttt e ettt e e e e e et e e e e e et aba e e e e e eeranas 93
=Y SO 93
07 13 1cY=) IR USROS TTOTRRU 93

Field Delimiter
Sets the field delimiter.
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"Comma" Sets comma as the field separator.

"Semicolon" Sets semicolon as the field separator.

Set — Field Delimiter
Applies the changes.

Cancel < Field Delimiter
Cancels the changes.

Decimal Separator
Sets the decimal separator.

"Dot" Sets dot as the decimal separator.

"Comma" Sets comma as the decimal separator.

Set — Decimal Separator
Applies the changes.

Cancel — Decimal Separator
Cancels the changes.

Error Designator
Sets the error designator.

"IEEE Float Sets "IEEE Float (NaN)" as the error designator.
(NaN)"

"Empty" Sets empty value as the error designator.

Set — Error Designator
Applies the changes.

Cancel < Error Designator
Cancels the changes.

Line End Marker
Sets the line end marker.

"CR/LF" Sets CR/LF as the line end marker.
"LF" Sets LF as the line end marker.

Set — Line End Marker
Applies the changes.

Cancel < Line End Marker
Cancels the changes.
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5.10 Advanced features

Apart from providing the correct voltage and current to load, setting limits and load pro-
tection during testing, the R&S NGP800 provides advanced features such as the
QuickArb and EasyRamp functions to control the waveform of voltage and current out-
put.

5.10.1 QuickArb

The arbitrary function allows you to generate freely programmable waveforms for volt-
M age and current.

QuickArb function

If the arbitrary function of a selected channel is enabled, the respective channel volt-
age, current setting and safety limit settings are disabled.

See Section 5.1, "Voltage and current”, on page 63.

Access:

> Select [Settings] > channel tab > "Arbitrary" to configure the arbitrary function.
The R&S NGP800 displays the "Arbitrary” dialog.

End Behawior: Load =
Output Off Sequence m * f

File Data Points  Repetitions

5 Vint/newWaveform500R1.csv

6 fint/newWaveform.csv

7 /int/newWaveformRepZ2.csv

8 /int/newWaveform.csv

Figure 5-24: Arbitrary dialog

To configure the arbitrary function

1. Select any of the rows to load or change the arbitrary file in the arbitrary sequence.
Up to eight arbitrary files with a maximum of 1024 data points can be loaded.
The R&S NGP800 opens a dialog to select the file location.

2. Select the desired file location.

3. Select "Select" to load the selected file.
The R&S NGP800 loads the selected arbitrary file.
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N o o &

Cancel

Figure 5-25: Select an arbitrary file location

Select delete and up/down softkey, to navigate the arbitrary test sequence.
Select "Load Sequence" to load the arbitrary test sequence.
Set "Seq. Rep." and "End Behavior" to configure the arbitrary sequence behavior.

Select "Back" softkey > "Arbitrary" to "ON".
The R&S NGP800 enables the arbitrary function and displays the arbitrary icon on
the selected channel status bar information.

Arbitrary editor

The "Arb Editor" dialog allows you to edit the arbitrary profile of a test sequence.

: A Rep.: End Behavior:
- a8 @ [7.3_+ Output OFf

# Voltage Cusrent Time  Interpalate

1.000V 1.0000A 0.001s
1.588V 1.0000A 0.001s

1951V 1.0000A 0.001s

1951V 1.0000 A 0.001s

Figure 5-26: Arbitrary editor dialog

To configure the arbitrary editor

1.
2.

To view or open the list of available arbitrary files, select B to open the arbitrary file.

Configure the "Arb Editor" with the required voltage, current and duration.
The R&S NGP800 displays the on-screen keyboard for data entry.

Confirm values with the unit softkey (V/mV or A/mA).
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4. Select the interpolation checkbox to toggle on/off the interpolation function on the
arbitrary data.

5. Select H or B icon to add or delete the arbitrary data from the dialog.

6. Setthe "Rep." to configure the repetition cycle for the arbitrary data.
By default, the repetition cycle is set to infinity.

7. Set the "End Behavior" to handle the way to end the automation of the arbitrary
function.

8. Select H (existing file) or B (new file) to save the arbitrary data.
The R&S NGP800 displays a popup message to show that the file saved success-
fully.

successfully

OK

Figure 5-27: File system message

Settings
BaACK .. e aaeeeeeeaaaaaaaaeteeerererara———————————— 97
7= o T (Y o J RS 97
e T = = 1Y o ) PSP 97
[0 T=To IS0 [ =1 o7 =TSSR 97
D= =Y (T = R 97
Up / Down, EBBN.............ooneiee ettt ettt e et e et e e et e e aeraeeeaaeeans 97
<ArDItrary teSt SEQUENCE™.......ceiiiiiiii e 97
ettt 97
L LBt 98
L DA POINES ...ttt et e ee e s e e en e e e e e eenennn 98
L REPELHIONS. ...ttt ee et n et nn e 98
ADITFAry AION ... e e e 98
L BACK. .ttt ettt ettt et n ettt n e 98
L OPEN FOIAT. ..ttt ee et en et n e e e seen 98
L SAVE / SAVE @Sttt ettt 98
L Rttt ettt et ettt n et e e enne 98
L ENG BENAV......ceceeeeceeecee ettt 98
e - TR 98
e - ST T PO UUPRRURN 99
L <Arbitrary data POINtS>........c.covcueeeeeeeeeeeeeeeeeeeee et e e e e e e s ee s ee s ee s ee s sees 99
L et 99
oY1 Yo 1= YOO 99
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Back
Returns to the previous menu.

Remote command:
n.a.

Seq. Rep.
Sets the number of times the waveform is output in the arbitrary table. If "Seq. Rep." is
set to infinity, the waveform is output continuously.

Remote command:
ARBitrary:SEQuence:REPetitions on page 225

End Behavior
Sets end behavior of the automation of the arbitrary function.

"Off" Output of the selected channel is turned off after performing the arbi-
trary function.

"Hold" Last voltage and current values output at the instrument.

Remote command:
ARBitrary:SEQuence:BEHavior:END on page 224

Load Sequence
Loads the selected arbitrary file into the arbitrary test sequence.

Remote command:
ARBitrary:SEQuence:TRANsfer on page 225

Delete, H
Delete the selected arbitrary file from the arbitrary test sequence.

Remote command:
ARBitrary:BLOCk:CLEar on page 220
ARBitrary:SEQuence:CLEar on page 225

Up / Down, EId
Navigates up and down the rows in the arbitrary test sequence.

Remote command:
n.a.

<Arbitrary test sequence>
Displays the list of loaded arbitrary files in the arbitrary test sequence.

# — <Arbitrary test sequence>
Index numbering of the block in an arbitrary test sequence.

Remote command:
ARBitrary:BLOCk on page 220
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File — <Arbitrary test sequence>
File directory of the loaded arbitrary file.

Remote command:
ARBitrary:BLOCk:FNAMe on page 221

Data Points «— <Arbitrary test sequence>
Number of data points in an arbitrary file.

Remote command:
n.a.

Repetitions < <Arbitrary test sequence>
Repetition cycle of the arbitrary file.

Remote command:
ARBitrary:BLOCk:REPetitions on page 221

Arbitrary editor
Configures the arbitrary points in the loaded arbitrary file.

Back < Arbitrary editor
Returns to the previous menu.

Remote command:
n.a.

Open folder — Arbitrary editor
Opens an arbitrary file.

Remote command:
ARBitrary:LOAD on page 223
ARBitrary:FNAMe on page 223

Save / Save as — Arbitrary editor
Saves the arbitrary data.

Remote command:
ARBitrary:SAVE on page 224

Rep. — Arbitrary editor
Configures the repetition cycle for the loaded arbitrary file.

By default, the repetition cycle is set to infinity.

Remote command:
ARBitrary:REPetitions on page 224

End Behav. < Arbitrary editor
See details in "End Behavior" on page 97.

+, @ — Arbitrary editor

Adds a new row of data points at the end of the table. It is initially filled with the data of
the currently selected row.
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Remote command:
ARBitrary:DATA on page 222

-, B < Arbitrary editor
Removes the currently selected data point from the table.

Remote command:
ARBitrary:DATA on page 222

<Arbitrary data points> < Arbitrary editor
Displays the arbitrary data points of the loaded arbitrary file.

# «— <Arbitrary data points> < Arbitrary editor
Index numbering of the arbitrary data point in the loaded arbitrary file.

Remote command:
ARBitrary:DATA on page 222

Voltage < <Arbitrary data points> — Arbitrary editor
Data points for voltage in the loaded arbitrary file.

Remote command:
ARBitrary:DATA on page 222

Current — <Arbitrary data points> < Arbitrary editor
Data points for current in the loaded arbitrary file.

Remote command:
ARBitrary:DATA on page 222

Time — <Arbitrary data points> < Arbitrary editor
Duration of the selected data point in the loaded arbitrary file.

Remote command:
ARBitrary:DATA On page 222

Interpolate «— <Arbitrary data points> < Arbitrary editor
Checkbox to enable or disable interpolation for the selected data point.

Remote command:
ARBitrary:DATA on page 222

5.10.2 EasyRamp

The ramp function configures a constant rise of supply voltage within a set timeframe.
The output voltage can be increased continuously within a range of 10 ms to 10 s with
a step size of 1 ms. Each channel has an independent ramp configuration. See Fig-
ure 5-28.
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A Vout[V]

Vset ------------------

<—— Ramping time ——> t [S]'

Figure 5-28: Ramping voltage output

Access:

> Select [Settings] > channel tab > "Ramp" to configure the ramp function.
The R&S NGP800 displays the "Ramp" dialog.

Ramp - Channel 1
_A Enabled

Ramp Time

Figure 5-29: Ramp dialog

To configure the ramp function

1. Set "Enabled" to "ON" to configure the ramp function.
The R&S NGP800 enables the ramp function and displays the ramp icon on the
selected channel status bar information.

2. Set the required "Ramp Time".
The R&S NGP800 displays the on-screen keyboard to set the value.

3. Confirm the value with the unit softkey (ms or s).
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Enable
Activates or deactivates the ramp function.

"ON" Ramp function is activated.
"OFF" Ramp function is deactivated.

Remote command:
[SOURce: |VOLTage :RAMP [ : STATe] on page 227

Ramp Time
Sets the ramp time.

Remote command:
[SOURce: ]VOLTage : RAMP: DURat ion on page 227

5.11 Graphical view window

The graphical view measurement is a time-based measurement that allows you to vis-

| ualize measurements on available data sources.

The graph illustrated below shows the output of voltage "U1" 4.0 V, current "I1" 600 mA
at channel 1 with output power of "P1" 2395 mW from 42.5 seconds ago. Each mea-
surement trace is represented with an individual color.

The time-based scale is adjustable with a time duration display from 60 seconds up to
the last 12 hours.
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1 V/div

100 mA/div

500 mW/div

Figure 5-30: Graphical view window

1 = Display window for measurement

2 = Configuration slot for measurement

3 = Adjustable time scale using the "+" and "-" icon
4 = Reset measurements in display window

5 = Zero-origin of the graph

6 = Time axis

7 = Measurement axis

Access:

1. Long-press the [Settings] key or the "Settings" button in "Channel display area"
on page 40.
The R&S NGP800 displays the graphical view window. See Figure 5-30.

2. Alternatively, select [Settings] > "Device" tab > "Graphical View" to access the
graphical view window.
See Figure 5-30.

To configure the graphical view

1. Select any of the configuration slots (2) to configure the measurement parameters.
The R&S NGP800 displays the configuration dialog.
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Show Min/Max  Data Source

OFF Ch 2 - Voltage

Ch 2 - Current

Ch 2 - Power
. Ch3 -Voltage

Ch 3 - Current

Close

Figure 5-31: Configuration dialog

Select the available "Data Source" for configuration.
Set "Enable" to "ON" to activate the selected "Data Source" for measurement.

Select the available "Color" to configure the "Data Source" measurement trace.

o ~ w0 DN

Set "Show Min/Max" to "ON" to display the minimum and maximum value of the
selected "Data Source".

1 Wdiv
100 mA/div

500 mW/div

QR
"D (lear

Figure 5-32: Display of minimum and maximum value of selected data source

6. Select "Apply" to confirm the configuration.

7. Select "Close" to exit the configuration dialog.

Settings

ENADIE. e —————————————————— 104

ST To 1Y Ta VY = P 104

(0701 (o] ST PP PP OPPPRPPRS 104

Dat@ SOUICE.....coeeeeeeeeeee ettt ettt ettt eee e e e e eeaeaeaaaaseeeeeeeeessesaranes 104

2 0] 0] 2P 104
L CONFIGUIALION SIOt.......cveeieeceeeieeeeeee ettt ettt e e es 104
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Enable
Activates or deactivates the selected "Data Source" for measurement.
"ON" Activates the selected "Data Source".
"OFF" Deactivates the selected "Data Source".

Show Min/Max
Enables displaying the minimum and maximum value of the selected "Data Source".

"ON" Displays the minimum and maximum value of the selected "Data
Source".

"OFF" Hide the minimum and maximum value of the selected "Data Source".

Color

Configures the color of the measurement trace.

Data Source
Selects the data source for measurement.

Apply
Sets the configuration.

Configuration slot — Apply
Configures the selected data source.

Time scale — Apply
Configures the time scale on the time axis.

+ Increases the time scale per division.
- Reduces the time scale per division.
Clear — Apply

Resets the display to start a new measurement.

Close
Closes the configuration window.
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5.12 Adjustment

@ Adjustment is done at ambient temperature of 25 °C + 2 °C.

The instrument must be operated for at least 30 minutes before executing the adjust-
ment.

Thick wires are recommended for connecting the shunt resistor to avoid huge voltage
drops and excessive heating.

Adjustments must be performed using only calibrated instruments that are recommen-
ded, see "Analog input adjustment setup” on page 105 and "Channel adjustment
setup" on page 109.

For ease of maintenance, the R&S NGP800 provides the following adjustment proce-
dures which you can apply on the instrument:

® Section 5.12.1, "Analog In adjustment”, on page 105
® Section 5.12.2, "Channel adjustment", on page 109

5.12.1 Analog In adjustment

The "Analog In Adjustment" adjusts the output channel voltage and current when a 0 V
to 5 V is applied at the analog input of the terminal block, see "Digital /0 & analog
input connector (14)" on page 30.

Depending on the instrument models, up to four analog input pins are adjusted inde-

pendently.

Table 5-3: Output channel voltage, current for different instrument models

Models Output channel voltage with 0 V to 5 V applied to
analog input pins (ANA IN1, ANA IN2, ANA IN3,
ANA IN4)

NGP802, NGP804, NGP814 (Ch 1, Ch 2) 0Vto 32V, 0A-20A

NGP822, NGP824, NGP814 (Ch 3, Ch 4) 0Vto64V,0A-10A

Analog input adjustment setup

Recommended instruments:

® Digital multimeter (DMM): 6 ' digits.

e External DC power supply: 1 mV resolution, 0.05 % accuracy with < 500 uVrms rip-
ple.
Connect the external DC power supply to the analog input channel (e.g. ANA_IN1)

with respect to the analog ground (AND_GND). Monitor the voltage using a digital
multimeter.
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ANAZ

ANA4
AGND
EXTERMNAL
DC SUPPLY DMM
| s ] | e |
$2222000 [ SEE06
s O o PPOOOO P Oooooo o g 9

Figure 5-33: Analog input adjustment setup

Access:

> Select [Settings] > "Device" tab > "Adjustment - Analog In" to perform the analog
input adjustment.
The R&S NGP800 displays the selected "Adjustment - Analog In" dialog.

Adjustment - Analog In

User Adjustment

Restore Factory Adjustment

Figure 5-34: Adjustment - Analog In dialog

To perform analog input adjustment

1. To overwrite user adjustment, select "Restore Factory Adjustment" to restore the
analog input adjustment factory settings.
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Restore Analog In Factory Adjustment

The Analog In factory adjustment
A settings will be restored,
Do you really want to proceed?

Yes No

Figure 5-35: Restore Analog In factory adjustment message

Select "Yes" to restore factory adjustment.

2. To proceed analog input adjustment, select "User Adjustment” in Figure 5-34.
The R&S NGP800 displays the "ANALOG IN ADJUSTMENT" wizard to guide the
adjustment procedures.

About Adjustment zard will guide you through the process of adjustment.

multimeter with sufficient precision is needed to

Connection Setup cults

Pin 1 Adjustment  adjustment can be restored at any time.
Pin 2 Adjustment when ready.
Pin 3 Adjustment
Pin 4 Adjustment

Finish Proceed

Figure 5-36: Analog In adjustment wizard

3. Set up the adjustment with instruments illustrated in Figure 5-33.

4. Follow the on-screen instructions displayed in Figure 5-36.
Supply the required voltage to the analog input and key in the measured value
from DMM using the on-screen keyboard. See Figure 5-37.

Pin 3 Adpstment

Pin 4 Adjstment

Figure 5-37: Analog In adjustment procedure
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6.

7.

8.

Adjustment

Confirm the entry with INEEEN

Leave the setup connection as open.
Select HEEEM to start the adjustment automatically.

If the adjustment is successful, the R&S NGP800 displays a message to indicate
that the adjustment is successful.
The R&S NGP800 overwrites the last analog input adjustment.

Pin 1 is successfully adjusted.

(6]

Figure 5-38: Analog In adjustment successful message

If adjustment failed after repeated tries, contact your local service partner for sup-
port.

Adjustment for pin T failed,

OK

Figure 5-39: Analog In adjustment failure message

Settings

USEr AdJUSTMENT. ..ot e e e e e s e e e e e e e e as 108
Restore Factory AdJUSTMENt..........eeeeecieieie e a e e e e 109
User Adjustment

Activates user-defined adjustment.

Remote command:
CALibration:AINPut:DATA on page 230
CALibration:AINPut:STARt on page 231
CALibration:AINPut:COUNt? on page 230
CALibration:ATINPut:SAVE on page 231
CALibration:AINPut:STATe? on page 231
CALibration:AINPut:UMAX on page 232
CALibration:AINPut:UMIN on page 232
CALibration:ATINPut:CANCel on page 230
CALibration:AINPut:END on page 231
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Restore Factory Adjustment
Restores the analog input adjustment factory settings.

Remote command:
CALibration:AINPut:FACTory:RESTore on page 231

5.12.2 Channel adjustment

The "Adjustment" calculates the required adjustment coefficient internally for voltage
and current on the selected channel.

Channel adjustment setup

Recommended instruments:
® Digital multimeter (DMM): 6 % digits.
® Shunt resistor: 10 mQ, at least 25 A rating and 0.02 % accuracy.

® Connect the DMM to the instrument and monitor the measured voltage or current.
See Figure 5-40 and Figure 5-41.

DuUT

DMM
S=t=le)c!
I 20200

Figure 5-40: Voltage adjustment setup
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DMM

===00
I 222006

Figure 5-41: Current adjustment setup

Access:

» Select [Settings] > channel tab > "Adjustment" to perform the channel adjustment.
The R&S NGP800 displays the selected channel adjustment dialog.

Adjustment - Channel 1

User Adjustment

Restore Factory Adjustment

Figure 5-42: Adjustment dialog

To perform channel adjustment

1. Select "User Adjustment" to perform channel adjustment.
The R&S NGP800 displays the "ADJUSTMENT" wizard to guide the channel
adjustment procedures.
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Adjustment

About Adjustment  Thjs wizard will guide you through the process of adjustment.
Connection Setup ) ) - N

elEiE i Please note that a multimeter with sufficient precision is needed to
Pl e L0V achieve satisfying results.
Violtage High

Confirmation Factory adjustment can be restored at any time.

Adjusting Voltage  press [Proceed] when ready.

Connection Setup
Curre W o e
el Last date of adjustment; 1-1-1970

Current High Number of times adjusted: 17

Confirmation

ting Current
i Back Proceed

Finish

Figure 5-43: Channel adjustment wizard

2. Select "Yes" to continue the channel adjustment procedures.
Select "No" to return to the channel adjustment wizard, see Figure 5-43.

3. Depending on the types of adjustment (voltage or current), set up the instruments
illustrated in Figure 5-40 or Figure 5-41.

4. Follow the on-screen instructions displayed in the Figure 5-43.
The R&S NGP800 applies a low voltage/current followed by a high voltage/current
for voltage/current adjustment. Key in the measured value from DMM using the on-
screen keyboard. See Figure 5-44.

Figure 5-44: Channel adjustment procedure

5. Confirm the entry with IEEEEN

6. Leave the setup connections as open.
Select HEEEM to start the voltage adjustment automatically.

7. Follow the on-screen instructions for current adjustment.

8. If the adjustment is successful, the R&S NGP800 displays a message to indicate
that the adjustment is successful.
The R&S NGP800 overwrites the last channel adjustment.
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Adjustment

If the adjustment fails after repeated tries, contact your local service partner for

To restore factory adjustment

1.
tings.

Select "Restore Factory Adjustment"” to restore the channel factory adjustment set-

The R&S NGP800 displays the "Restore Channel Factory Adjustment” dialog.

Figure 5-45: Restore channel factory adjustment dialog

2. Select "Yes" to restore factory adjustment.
The R&S NGP800 restores the channel factory adjustment settings.

Settings

UsSer AJUSTMENT. ... e e e e s e e e e e aaaaaaaeees
Restore Factory AdJUSTMENt.........ueeeicecieie e e e e

User Adjustment
Activates user-defined adjustment.

Remote command:

CALibration:
CALibration:
CALibration:
CALibration:
CALibration:
CALibration
CALibration:
CALibration:
CALibration:
CALibration:
CALibration:
CALibration
CALibration:

:VOLTage:

USER on page 234

STATe? on page 234
CURRent : DATA on page 232
VOLTage : DATA on page 234
VOLTage : UMIN on page 235
UMAX on page 235
CURRent : IMAX on page 233
CURRent : IMIN on page 233
SAVE on page 233

CANCel on page 232
COUNt? on page 232

:DATE? on page 233

END on page 233

Restore Factory Adjustment
Restores the factory channel adjustment.

Remote command:

CALibration:
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Accessing, retrieving and handling data

6 File and data management

The R&S NGP800 enables you to save instrument configurations, settings and screen-
shots of the current screen. Depending on the type of data, you can use the internal
memory or save the data to an external USB memory device.

Type of data files

Data files include measurement configurations and records, screenshots and instru-
ment settings.
Depending on the content, user data is roughly categorized in the following data types:

® Settings: instrument settings of a measurement configuration saved and recalled
for later reuse, see Section 3.3.4, "Saving/Recalling of instrument settings",
on page 34.

® Measurement readings: recorded measurement results saved for evaluation, see
Section 5.9, "Measurement function", on page 87.

® Screenshots: screen captures of settings or measurement mode windows, see
Section 6.4, "Screenshot", on page 120.

® Device documentation: open source acknowledgment of the device documentation,
see Section 6.5, "Device documentation”, on page 121.

File memory location

The R&S NGP800 saves user files on internal memory or, if connected, on a USB flash
drive. With the "File Manager" functions, you can exchange files between the internal
and external memory, provided you have connected a USB flash drive.

The memory locations on the internal memory are predefined, on an external USB
flash drive, you can create, define or delete directories as known from common file
explorers.

6.1 Accessing, retrieving and handling data

Depending on the origin and content, this description distinguishes between the follow-
ing data types:

® (Operational data
® Non-operational data

Operational data (data for intended use)

Your instrument uses and creates this data because of its intended use and according
to the settings and configuration you have made. Thus, this data makes up most of the
data that the R&S NGP800 creates, such as user files that contain user-defined config-
urations or data, like instrument settings or measurement data.

The R&S NGP800 saves this data in the configuration file, see Section 6.3, "Save and
recall", on page 116.
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File manager

Non-operational data (usage data)

The R&S NGP800 does not generate non-operational data during and through its use.

6.2 File manager

The "File Manager" provides file transfer functions between the USB flash drive and
% the internal memory of the instrument. You can copy and delete files in both the USB
flash drive and internal memory of the instrument.

Access:

> Select [Settings] > "Device" tab > "File Manager" to access the file manager func-
tion.
The R&S NGP800 displays the file manager dialog.

= Copy

M Delete

o

Figure 6-1: File manager dialog

To manage files
1. Select the file that you want to copy or delete.
2. Select the required action in the file manager dialog.

3. To view the selected file information, long-press the selected filename in the file
manager dialog.
A pop-up message box displays the selected file information.

Size: 1 kB

Modified: Juni 29, 2020 21:05:22

OK

Figure 6-2: File information
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File manager

Settings

SUSB _dIr€CIOIY>.....ceeee ettt et e e e e e e e e e e e anes 115
S 101 (=Y 0 F= T 1= 0 0o Y PP 115
INt 10 USB COPY, BBBB............oeeeeeeeee ettt e e ae e e eate e e eteeenate e e naeeas 115
USB to Int copy, BB...........oeeeee et e 115
Y[y LT -~ RSP 115
(07 (oL YU 115
<USB_directory>

Lists all the files available in the USB flash drive for file operations. Selected files are
marked in the checkbox.

Remote command:
n.a.

<Internal_memory>
Lists all the files available in the internal memory for file operations. Selected files are
marked in the checkbox.

Remote command:
n.a.

Int to USB copy, =2
Copies from internal memory to USB.

Remote command:
n.a.

USB to Int copy, EE=
Copies from USB to internal memory.

Remote command:
n.a.

Delete, CEX
Deletes the selected file.

Remote command:
DATA:DELete on page 236

Close
Closes the file manager dialog, IE.

Remote command:
n.a.
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Save and recall

6.3 Save and recall

Upon power-up, the instrument loads the last saved settings from an internal memory
location. Auto saved parameters are also applied during startup.

The R&S NGP800 output states of all channels are disabled when the recall function is
activated.

In the event of external power loss, the R&S NGP800 powers up with the auto saved
instrument settings in the next power cycle. See "Auto saved instrument settings”
on page 116.

@ Auto saved instrument settings

Auto saved of the instrument settings is applied when any of the following parameters
are changed:

® Section 7, "General instrument functions”, on page 122
® USB connection mode
® FEthernet settings

Instrument settings

In addition to the auto saved instrument settings, the following instrument settings are
saved or recalled in internal memory:
® Set voltage and current level
® Settings in the protection function, safety limits
® Data logging settings

Access:

> Select [Settings] > "Device" tab > "Save/Recall Device Settings" to configure the
save and recall functions.
The R&S NGP800 loads the "Save/Recall Device Settings" dialog.

Save/Recall Device Settings
£¥, Save Settings to file...

¥, Recall Settings from file...

L& Default Settings

Factory Reset

Figure 6-3: Save/Recall device settings dialog
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Save and recall

To save and recall instrument settings

1. Select "Save Settings to file..." to save current instrument settings.
The R&S NGP800 opens a dialog to select the file location.
You can save to existing file or create a file for saving.

Name:

Size:

Modifiad:

newSettings.rds Save  Cancel

Figure 6-4: Save device settings to file dialog

2. Set the desired file location and filename.

3. Confirm the selection by using the "Save" softkey.
The R&S NGP800 saves the current instrument settings.

4. Similar, you can select "Recall Settings from file..." to load instrument settings.
The R&S NGP800 opens a dialog to select the file location.

{int/settings

~H Name:

Setting 1.rds
Setting 1.rds Sire:

1kB
Modified:
Dez. 31, 2006 17:53:26

load Cancel

Figure 6-5: Load device settings from file dialog

5. Set the desired file location.

6. Confirm the selection using "Load" to load the instrument settings.
The R&S NGP800 resets the instrument with the loaded instrument settings.
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Save and recall

To reset the instrument to default settings

1. Select "Default Settings" from the "Save/Recall Device Settings" dialog.
The R&S NGP800 displays a popup message.

Default Settings

Figure 6-6: Default settings warning message

2. Select "Yes" to overwrite instrument settings to default.
The R&S NGP800 resets current instrument settings to default.

3. The R&S NGP800 displays a popup message to show that all settings reset to
default.

Figure 6-7: Default settings completion message

To reset the instrument to factory settings

1. To proceed to reset instrument settings to factory settings with a reboot, select
"Factory Reset" from the "Save/Recall Device Settings" dialog.

Factory Reset - Reboot Required

Figure 6-8: Factory reset - reboot message

2. Select "Yes" to proceed factory reset.

Factory Reset

No  Cancel

Figure 6-9: Factory reset - all files delete message

3. Select "No" to keep all files in the /int directory.
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Save and recall

Select "Yes" to remove all files (arbitrary, logging, screenshots, settings) except the
files in the documentation folder under the /int directory.

Settings
Save SettingS 10 file.....o e 119
L Save Device Settings TO File.......couceeeieeeeeeeee e eee e 119
L SAVE . et 119
L CANCEL ...ttt 119
Recall Settings from file.......cooi i 119
L Load Device Settings From File...........cococovevevrmueeeeeeseeeeeeeeeeeessseseseeseseeens 119
e I - TR 119
L CaNCEL et 119
Default SEtINGS....uuuueiiieie et e e —————— 119
FaCLOry RESEL. .. 120

Save Settings to file
Saves current instrument settings.

Remote command:
*SAV on page 168

Save Device Settings To File — Save Settings to file
File manager dialog to save instrument settings.

Save — Save Device Settings To File — Save Settings to file
Saves the current instrument settings to selected location and filename.

Cancel < Save Device Settings To File < Save Settings to file
Cancels the saving of instrument settings.

Recall Settings from file
Loads instrument settings.

Remote command:
*RCT on page 168

Load Device Settings From File — Recall Settings from file
File manager dialog to load instrument settings.

Load < Load Device Settings From File < Recall Settings from file
Loads the instrument settings from the selected location and filename.

Cancel — Load Device Settings From File — Recall Settings from file
Cancels the loading of instrument settings.

Default Settings
Overwrites instrument settings to default.

Remote command:
*RST on page 166
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6.4

Screenshot

Factory Reset
Resets instrument to factory settings, with a reboot.

Remote command:
n.a.

Screenshot

With screenshot, you can capture image easily from the instrument. The images can
be stored in the USB flash drive or internal memory of the instrument. By default,
screen images are stored on the USB device if a USB flash drive is detected.

Access:

» Select [Settings] > "Device" tab > "Screenshot" to configure screenshot file loca-
tion.
The R&S NGP800 displays the "Screenshot" dialog.

- Screenshot

Save Location

Figure 6-10: Screenshot dialog

To save a screenshot

1. Select "Save Location" to configure the screenshot save partition.
See details in "Save Location" on page 120.

2. Select the required save location.

Settings
S T= Y oo 11 o TSP 120
= T o =3 o] [ [ SR 121

Save Location
Sets the saved location for the screenshot.

See also "Target Folder" on page 121.
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Device documentation

Auto "Target Folder" is auto-selected.
If no USB flash drive is detected, "Target Folder" is set to an internal
memory ("int") partition. Otherwise, "USB1A" partition is selected.

Manual Choice of "Target Folder".

Remote command:
n.a.

Target Folder
Selects the predefined target folder for the screenshot.

"USB1A" Selects /USB1A/NGP/screenshot for R&S NGP800 instrument
models.
"int" Selects /int/screenshot as the target folder.

Remote command:
n.a.

6.5 Device documentation

You can retrieve the R&S NGP800 open source acknowledgment documentation from
the instrument documentation folder: /int/documentation.
Access:

» Select [Settings] > "Device" tab > "File Manager" to access the file manager.
The R&S NGP800 displays the file manager dialog.
See Section 6.2, "File manager”, on page 114.

1. Select the documentation folder in the file manager dialog.
The R&S NGP800 displays the available files in the documentation folder.

2. Select the file that you want to copy from the documentation folder.

Settings

For details, see "Settings" on page 115.
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Licenses management

7/ General instrument functions

The following sections provide the general instrument information and utilities services
in R&S NGP800, regardless of the selected operating mode and measurement.

7.1 Licenses management

Options are enabled by entering a registered license keycode.

You may choose to install from an XML file on USB or by manually entering the key-
code.

For unregistered license keycode, see also the supplement note delivered together
with the unregistered keycode.
Access:

> Select [Settings] > "Device" tab > "Licenses" to install the license keycode.
The R&S NGP800 displays the license dialog.

aall | icenses Active Inactive  Deactivation

NGPDemo License

ll“p + Add Order No.: 5
NGP-K102 WLAN

‘px Remove
NGP-K103 Digital 1/

‘P* I_Oad FIlE Order Count: 1 Permanent

000-ay

Figure 7-1: License dialog

To install an XML file

1. Copy the XML file containing the registered keycode into the USB flash drive.
2. Connect the USB flash drive to the USB port of the instrument.

3. Select "Load File" to load the license file from the USB flash drive.
4

Select the license file to install in the instrument.
The R&S NGP800 install the license option accordingly.
If the installation is successful, the option is displayed in the "Active" window.
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Licenses management

To enter the keycode manually

1. Select "Add" softkey to invoke the license key on-screen keyboard.

588455455962156478514932544710 4

Figure 7-2: License key on-screen keyboard

2. Enter the keycode (30-digit number) of the option in the entry box.

3. Confirm entries with the "Enter" softkey, INEEN.
If the correct keycode is entered, the R&S NGP800 displays a message "Device-
key is installed" and the option is displayed in the "Active" window.

4. To remove the option, select "Remove" from the license dialog.
The R&S NGP800 displays the license key on-screen keyboard. See Figure 7-2.

5. Enter the keycode (30-digit number) of the option in the entry box.

6. Confirm entries with the "Enter" softkey, INEEN.
If the correct keycode is entered, the R&S NGP800 displays a message "Device-
key is removed" and the option is displayed in the "Deactivation" window.

Settings

Active
Displays options that are currently active in the instrument.

Remote command:
n.a.

Inactive
Displays options that are currently not active in the instrument.
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Appearance settings

Remote command:
n.a.

Deactivation
Displays options that are exported or removed in the instrument.

Remote command:
n.a.

Add,
Adds new licenses.

Remote command:
n.a.

Remove, EEE
Removes existing licenses.

Remote command:
n.a.

Load File,
Loads license file from a USB flash drive.

Remote command:
n.a.

7.2 Appearance settings

Access:

@ > Select [Settings] > "Device" tab > "Appearance" to set the display and key bright-
ness.
The R&S NGP800 displays the appearance dialog.

Appearance Menu

Display Brightness

Key Brightness

Figure 7-3: Appearance dialog
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Appearance settings

To configure display and key brightness

1. Select "Display Brightness" or "Key Brightness" to set the desired instrument
brightness.
The R&S NGP800 displays the "Set Display Brightness" or "Set Key Brightness"
dialog.

Revert

Figure 7-4: Display brightness dialog

Revert

Figure 7-5: Key brightness dialog

2. Drag the indicator along the brightness indicator bar to set the desired brightness.

3. Select "OK" to confirm the setting or "Revert" to undo the changes.

Settings

DiSplay Brightness.......eueeiiiiiiiiieeie et e e e e 125
L OK e 125
L RV .ttt ettt et n e ans 126

KEY BIgNINESS... . e e e e e e e e e e e e e aaaan 126
L OK et 126
Y= ST 126

Display Brightness
Sets the display brightness.

Range: 10 % to 100 %

Remote command:
DISPlay:BRIGhtness on page 176

OK — Display Brightness
Confirms brightness settings.
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Sound settings

Remote command:
n.a.

Revert — Display Brightness
Undo brightness settings.

Remote command:
n.a.

Key Brightness
Sets the brightness of the keys.

Range: 10 % to 100 %

Remote command:
SYSTem:KEY:BRIGhtness on page 174

OK < Key Brightness
Confirms brightness settings.

Remote command:
n.a.

Revert — Key Brightness
Undo brightness settings.

Remote command:
n.a.

7.3 Sound settings

Access:

> Select [Settings] > "Device" tab > "Sound Settings" to set sound settings.
The R&S NGP800 displays the sound settings dialog.

Sound Settings

Error Beep

Protection Tripped Beep

CC-Mode Continuous Beep

Output Beep

Figure 7-6: Sound settings dialog

» Select the required fields to set an alert.
See details in "Settings" on page 127.
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7.4

®

Date and time

Settings

o =TT o SO S 127
o) (=To1u 1o T W g o] o =To l = T=TCY o SRS 127
CC-Mode CoNtiNUOUS BEEP......cciieiiiiiitieieie e e e e et e e e e e e e e s ssnenbre e e e e e e e e e e e e e e aaas 127
(O 1110101 === o F S 127
Error Beep

It sounds a single beep alert when an error occurs.

"ON" Activates the single beep alert.

"OFF" Deactivates the single beep alert.

Remote command:
SYSTem:BEEPer:WARNing:STATe on page 170
SYSTem:BEEPer :WARNing[:IMMediate] on page 170

Protection Tripped Beep
It sounds a single beep alert when a protection tripped occurs. See Section 5.5, "Pro-
tection", on page 73.

"ON" Activates the single beep alert.
"OFF" Deactivates the single beep alert.

Remote command:
SYSTem:BEEPer:PROTection:STATe on page 170
SYSTem:BEEPer:PROTection|[:IMMediate] on page 170

CC-Mode Continuous Beep
It sounds a continuous beep sound when any channel goes into CC mode. See Sec-
tion 4.4.2, "Constant current mode (CC)", on page 62.

"ON" Activates the continuous beep alert.
"OFF" Deactivates the continuous beep alert.

Remote command:
SYSTem:BEEPer:CURRent : STATe on page 169

Output Beep
It sounds a single beep alert when the output state of any channel changes.

"ON" Activates the single beep alert.
"OFF" Deactivates the single beep alert.

Remote command:
SYSTem:BEEPer:OUTPut: STATe on page 169

Date and time

The time is regarded as UTC. There is no time zone selectable.
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Date and time

Access:

1. Select [Settings] > "Device" tab > "Date & Time" to set the system date and time.
The R&S NGP800 displays the date and time dialog.

Date & Time

Set Date 9 Aug 2018
Set Time 1 1 :1 9

Change Clock Format 24 thJrS

Figure 7-7: Date and time setting dialog

2. Select the required field to configure.
The R&S NGP800 reset the instrument date and time accordingly.

Settings
SO DAL et a e e e e e e 128
RS T= L I 1 1= T UUURRR 128
Change CloCK FOIMaL.......cccoiiieiii e e e e e e e e e e e e e e e e e e ee e e e eeeeeeaenees 128
Set Date

Sets the system date.

Remote command:
SYSTem:DATE on page 173

Set Time
Sets the system time.

Remote command:
SYSTem:TIME on page 175

Change Clock Format
Switches the clock format between 12 hours and 24 hours.

Remote command:
n.a.

User Manual 5601.5610.02 — 14 128



R&S®NGP800 General instrument functions

Device information

7.5 Device information

The "Device Information" allows you to get an overview of the configuration of your
@ instrument. You can retrieve information on the instrument model, its hardware compo-
nents and interfaces using the device information function.

7.5.1 Device information settings

Access:

P> Select [Settings] > "Device" tab > "Device Information" to display the device infor-
mation.
The R&S NGP800 displays the device information dialog.

Serial No..

NGP8O4 ~ 5601.4007k02 900100

Version

Software: Fi e Chi: 1141 Firr Chi: 1.141
02.006 D1ABO7C24 1.141 §: 1.141

re |Ds Ter n"C
00.00 | 900000 ' C 25 cpu: 47.69°C
26 Fam 20%
03.03 | 900005 @ cp3: 26 1 172.25.57.170

26 Memory free:
03.03 | 200031 0 of 975 MB

Figure 7-8: Device information dialog

Settings

DAV (ot [0 o T RSP 129
L 1o 1= OO 129
L |5 TR 130
STV L= L N YOO 130
Y Y1)  TOUT TP 130
O ALz L£= PR RR 130
L HAIAWAIE IDS ..ottt ettt e et e et e e e e e e e e e e eeeeeneeeeeenes 130
L TEMPErAtUIES 1N "Coneeeeeeeeeeeeeeeeeeee et et et er et ee e se st enseneees 130
L =Y RO 130

Device Info
Displays device information.

Model < Device Info
Model of the instrument.

User Manual 5601.5610.02 — 14 129



R&S®NGP800 General instrument functions

Device information

Remote command:
*TDN? on page 166

ID <« Device Info
Instrument's order number.

Remote command:
*TIDN? on page 166

Serial No. — Device Info
A unique identification number for the instrument.

Remote command:
*TDN? on page 166

Version < Device Info
Software version that is installed in the instrument.

Remote command:
*TDN? on page 166

Firmware «— Device Info
Currently installed firmware version.

See also Section 7.6, "Update device", on page 131.

Hardware IDs — Device Info
A unique serial number of the front and channel boards of the instrument.

Remote command:
n.a.

Temperatures in °C — Device Info
Temperature in degrees measured in both Ch 1, Ch 2, Ch 3 and Ch 4.

If the temperature exceeded the specification, "Over Temperature Protection” (OTP) is
triggered and the respective output channel is turned off.

Remote command:
CALibration:TEMPerature? on page 234

Misc < Device Info
Miscellaneous information of the instrument, such as the CPU temperature, instrument
IP address, fan speed and memory capacity.

Remote command:
SYSTem:COMMunicate:SOCKet: IPADdress on page 171
CALibration:TEMPerature? on page 234
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7.6 Update device

o

®

Using the USB interface at the front panel, you can update the firmware.

We recommend that you use the latest firmware available on the product page at http://
www.rohde-schwarz.com/product/ngp800.

Do not power off or operate the instrument during a firmware update.

Required equipment

Software:

Firmware update file in RSU format.

If the downloaded file is in ZIP format, unpack it to obtain the RSU update file.
Copy the RSU update file to a USB flash drive and connect the USB flash drive to
the USB port of the power supply.

Hardware:

USB flash drive with enough free space to save the update file.

The USB flash drive does not need to be bootable and previous data on the USB
flash drive is not affected. During update procedure, the USB flash drive is not
modified by the instrument.

The USB flash drive file system supports FAT32 only. See also Section 3.1.9, "Con-
necting USB devices", on page 26.

To update the instrument firmware

1.

Download the latest version of the R&S NGP800 firmware from the
Rohde & Schwarz website. If the downloaded file is in ZIP format, unpack it to
obtain the RSU update file.

Save the file in the USB flash drive.
Connect the USB flash drive to the USB port of the instrument.

Select [Settings] > "Device" > "Update Device" to update instrument firmware.
The R&S NGP800 displays the update device dialog.
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/USB1A/update
(s .

] Firmware.rsu
Firmware.rsu _
Size:

63743 kB
Modified:
Dec 17, 2019 16:25:20

UPDATE Cancel

Figure 7-9: Update device dialog

5. Select the file to update the instrument firmware.

6. NOTICE! Risk of potential damage to the firmware. Disconnecting the power sup-
ply while an update is in progress leads to missing or faulty firmware. Take special
care not to disconnect the power supply while the update is in progress.
Interrupting the power supply during the firmware update can lead to an unusable
instrument that needs to be sent in for maintenance.

Select "UPDATE" to update the instrument firmware.
The R&S NGP800 updates the instrument firmware accordingly.

7. Alternatively, press "Cancel" to cancel the firmware update process.

8. Wait for the completion of the update process.
It takes a few minutes to complete the firmware update process.

Settings

SEIMMWArE_LIST> ...ttt e e e e e e e e e e e e eeeeeeeeeeneennanee 132
(I 7 I SRR 132
(O o 7= PRSP 133

<Firmware_list>
Displays all firmware contained in the selected storage location.

UPDATE
Updates the instrument firmware.

Remote command:
n.a.
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Cancel
Cancels the instrument firmware update.

Remote command:
n.a.
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Remote control interfaces and protocols

8 Network operation and remote control

As an alternative to interactive operation directly at the instrument, the R&S NGP800
can also be operated remotely, for example a controller PC.

The interfaces of the R&S NGP800 provide flexible access to the instrument. Fig-
ure 8-1 illustrates the physical interface configurations available.

The following descriptions provide information required for operating the R&S NGP800
remotely. The information applies to all applications and operating modes supported by
the instrument. Definitions specified in the SCPI standard are not provided.

For basic knowledge on remote control operation and additional information, see the
following documents available on the Rohde & Schwarz website:

Remote control via SCPI

1MA171: How to use Rohde & Schwarz Instruments in MATLAB
1SL374: How to communicate with R&S devices using VISA
Rohde-Schwarz - Remote control examples

R&S Instrument

(¢] ]| - J—— o
Controller J
()
Application
Program LAN y \S/)O(Ic-kg R&S Instrument
Ethernet | O
W VNC O
FTP O
USBTMC R&S Instrument
usB ®
cDC O
()
Figure 8-1: Supported remote connections
e Remote control interfaces and protocCoIS...........uuuceeiiiiiiiiiiiiieeeeereeeeeeeeee 134
e Setting up remote control CONNECHION...........ueiiiiiiiiiiiiiiee e 155
e Starting and stopping remote CoNtrol..........ooceeiiiiiiiiie e 158
o Status reporting SYSIEM....coi i 159

8.1 Remote control interfaces and protocols

The R&S NGP800 comes with the following interfaces for remote control:

Ethernet (LAN) interface
Wireless LAN interface
VNC interface

FTP interface

User Manual 5601.5610.02 — 14 134


http://www.rohde-schwarz.com/rc-via-scpi
http://www.rohde-schwarz.com/appnote/1MA171
http://www.rohde-schwarz.com/appnote/1SL374
https://github.com/Rohde-Schwarz/Examples

R&S®NGP800

Network operation and remote control

® USB standard interface

Remote control interfaces and protocols

® |EEE-488 bus interface (GPIB) (instrument option: R&S NG-B105)

Establish a remote connection between the R&S NGP800 and the controller PC using
a supported interface. An application software that supports communication over the
used interfaces must be installed on the controller PC. Table 8-1 gives an overview on

the connectivity:

Table 8-1: Remote control interfaces and protocols

Interface

Protocols, VISA! address string and library

Remarks

Local area network * VXI-11 The LAN connector at the rear panel of the
(LAN / WLAN) TCPIP::host address/[:: instrument.
LAN devi : : INSTR
evice name]l } The interface is based on TCP/IP, see Sec-
VISA tion 8.1.2, "LAN interface" 138 and
®  Socket communication (Raw Ethernet, simple lon S.1.4, B intertace’, on page .\ an
Telnet) Section 8.1.3, "Wireless LAN interface",
TCPIP::host address/(:: on page 142
LAN device name]::<port>::SOCKET
VISA or socket controller
USB e USBTMC The USB Type-B connector is at the rear panel

USB: :<vendor ID>::<product ID>::
<serial number>[::INSTR]
VISA

e CDC
(communications device class, corresponds to
VCP (virtual COM port))

of the instrument.

For a description of the interface, refer to Sec-
tion 8.1.6, "USB interface", on page 150.

GPIB (IEC/IEEE Bus
Interface)

(instrument option:
R&S NG-B105)

L[] _
GPIB::<address>[::INSTR] (no secondary
address)
VISA (optional)

The GPIB bus interface according to standard
IEC 625.1/IEEE 488.1 is at the rear panel.

For a description of the interface, see Sec-
tion 8.1.7, "GPIB interface (IEC/IEEE bus inter-
face)", on page 153.

T VISA (Virtual Instrument Software Architecture) is a standardized software interface library providing input and output functions to
communicate with instruments. A VISA installation on the controller is a prerequisite for remote control over LAN and USB inter-
face. For remote control over socket communication VISA installation is optional. When using socket communication or the GPIB
interface (if applicable), VISA installation is optional. For basic information, see Remote control via SCPI.

Q

Rohde & Schwarz provides the standardized I/O software library R&S VISA for down-
load at the Rohde & Schwarz website http://www.rohde-schwarz.com/rsvisa.

There are various ways how the R&S NGP800 can be remotely accessed and control-

led.

Access:

1. Select [Settings] > "Device" tab > "Interfaces" to configure the required interface.
The R&S NGP800 displays the "Interfaces" dialog.
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Interfaces

[ Network
USB Class

GPIB Address

Figure 8-2: Interfaces dialog

Select the connected interface (Network, USB Class or GPIB Address) to configure
the necessary parameters for remote access.

NEIWOIrK CONNECHION. ....ouiiiiee e e e 136
LAN INTEITACE. c.uuu et e e e e e e e e et e e e e e eaaaeeaas 138
Wireless LAN INTEITACE.....coooieeeie e 142
AV (O] (1 o £=Tod =TT 144
[ I T (=Y o 1= (o1 TN 147
[0S = R 1) (=T 7= (1= TR 150
GPIB interface (IEC/IEEE bus interface)..........oocuueeviiiiiieeiiiieee e 153
S O] . R 154
NG A ettt e e e e e e e e et ea e ettt e et et aaarrat——_ 155

8.1.1 Network connection

The "Network" configures the remote access via the following interfaces:

® \Vireless LAN
e \/NC

e TP

Access:

» Select "Network" from Figure 8-2.

The R&S NGP800 displays the "Network" dialog.
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Network

Wireless LAN

VNC

FTP
SCPI Raw Port

Figure 8-3: Network dialog

To configure network parameters

1. Select the required network interface for configuration.
For details, see the respective section in LAN interface, Wireless LAN, VNC inter-
face or FTP.

2. Set the required "SCPI Raw Port" and hostname.
The R&S NGP800 displays the on-screen keyboard to enter the port number and
hostname.

When the connection is available, the network icon is highlighted in white on the device
status bar information.

Settings

[ AN TP 137
A TS TSYT T N A T 137
NN C e e 138
F T P et e e et — e e e et e e e et —————————— 138
SO o I = (VA o S 138
DESIred HOSTNAME. . ... et e e e e e e e e e e e e eaaeeeeas 138
DNS Hostname / MDNS HOStNAME.........iieiiiieeeeeee e 138
LAN

Configures LAN network.
See Section 8.1.2, "LAN interface", on page 138.

Remote command:
n.a.

Wireless LAN
Enables or disables wireless LAN.

See Section 8.1.3, "Wireless LAN interface", on page 142.
"ON" Enables wireless LAN.
"OFF" Disables wireless LAN.

Remote command:
SYSTem:COMMunicate:WLAN[:STATe] on page 173
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VNC
Enables or disables VNC connection.

See Section 8.1.4, "VNC interface", on page 144.
"ON" Enables VNC.
"OFF" Disables VNC.

Remote command:
SYSTem:VNC:STATe on page 176

FTP
Enables or disables FTP connection.

See Section 8.1.5, "FTP interface", on page 147.
"ON" Enables FTP.
"OFF" Disables FTP.

Remote command:
n.a.

SCPI Raw Port
A port number used to open a raw TCP/IP connection to send raw SCPI commands to
the instrument.

Remote command:
n.a.

Desired Hostname
The name assigned to the instrument used to identify it in the network.

Remote command:
n.a.

DNS Hostname / mDNS Hostname
The name assigned to the domain name is used to identify it in the network.

Remote command:
n.a.

LAN interface

The R&S NGP800 is equipped with a network interface and can be connected to an
Ethernet LAN (local area network). If you are assigned the corresponding rights, you
can use this interface for remote control and data transfer from a controller PC. Make
sure that you have connected the controller PC in the same network.

To establish a network connection, connect a commercial RJ-45 cable to the LAN port
of the instrument and to a PC or network switch.

For more information on the connection, see Section 8.2.1, "LAN connection"”,
on page 155.

Depending on the network capacities, the TCP/IP address information for the instru-
ment can be obtained in different ways.
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® |f the network supports dynamic TCP/IP configuration using the Dynamic Host
Configuration Protocol (DHCP), and a DHCP server is available, all address infor-
mation can be assigned automatically.

® Otherwise, the address must be set manually. Automatic Private IP Addressing
(APIPA) is not supported.

By default, the instrument is configured to use dynamic TCP/IP configuration and
obtain all address information automatically. This means that it is safe to establish a
physical connection to the LAN without any previous instrument configuration.

Access:

1. NOTICE! Risk of network failure. Before connecting the instrument to the network
or configuring the network, consult your network administrator. Connection errors
may affect the entire network.

If your network does not support DHCP, or if you choose to disable dynamic
TCP/IP configuration, you must assign valid address information before connecting
the instrument to the LAN. Contact your network administrator to obtain a valid IP
address.

2. Connect the LAN cable to the LAN port.
See also Section 8.2.1, "LAN connection", on page 155.

3. For manual configuration, select [Settings] > "Device" tab > "Interfaces" > "Net-
work" > "LAN" to set LAN connection.
The R&S NGP800 displays the "LAN" dialog.
Note: The "MAC Address" is fixed.

- LAN

DHCP & Auto-IP

Figure 8-4: Ethernet settings dialog

In this dialog, you can configure the settings of the general network environment
and specific identification parameters of the instrument in the network. The

R&S NGP800 displays additional parameters for information on the LAN interface
and the status of the connection.
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To manually configure Ethernet settings

By default, the R&S NGP800 is configured to use a dynamic TCP/IP configuration and
to obtain the whole address information automatically. If the network does not support
DHCP, you can assign the IP address manually.

1. Configure the required Ethernet settings, see Settings.
The R&S NGP800 displays the on-screen keyboard to set the IP address.

172.25.57.141

Figure 8-5: On-screen keyboard to set IP address

2. Confirm the value with the "Enter" softkey, INEEM.

3. Select "Apply Configuration" to apply the changes.

To assign the IP address manually on the controller PC

» Obtain the necessary information from your network administrator. If you use more
than one LAN connector, you need separate address information for each connec-
tor.

For information on how to configure the LAN settings, refer to the documentation of
the operating system the PC uses.

To check the LAN connection

You have several possibilities to validate if the LAN connection is established and
working properly:

1. Check the LAN connection using ping: ping <IP address>.

2. If the PC can access the instrument, enter the IP address of the address line of the
internet browser on your computer: http// :Xxx.yyy.zzz .XXx

The "Instrument Home Page" appears. It provides information on the instrument
and the LAN connection.
See Figure 8-10.
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Settings

DHECP & AULO-IP ...ttt e e st e e e e s snta e e e e ennraeeaeeans 141
[P AAIESS. ..ttt ettt ettt e e s b e e s s ea b e e e s s bt et e e s st et e e e s anreeee e e araeeeeeaas 141
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DHCP & Auto-IP
Sets IP address via DHCP or manually.

"ON" Enables DHCP for automatic network parameter distribution and
shows the values of the IP Address. By default, the instrument is con-
figured to use dynamic configuration and obtain all address informa-
tion automatically.

"OFF" If the network does not support DHCP, the IP addresses must be set
manually.

Remote command:
SYSTem:COMMunicate:SOCKet : DHCP on page 171

IP Address
Address used in communication with the network.

This address is manually configured if "DHCP & Auto-IP" is set "OFF".

Remote command:
SYSTem:COMMunicate:SOCKet: IPADdress on page 171

Subnet Mask
Secondary address used in communication with the network.

This address is manually configured if "DHCP & Auto-IP" is set "OFF".

Remote command:
SYSTem:COMMunicate:SOCKet :MASK on page 172

Gateway
Gateway address to connect to the network.

This address is manually configured if "DHCP & Auto-IP" is set "OFF".

Remote command:
SYSTem:COMMunicate:SOCKet :GATeway on page 171

Apply Configuration
Applies the changes made to "IP Address" on page 141, "Subnet Mask" on page 141
and "Gateway" on page 141.

Remote command:
SYSTem:COMMunicate:SOCKet:APPLy on page 170
SYSTem:COMMunicate:SOCKet:DISCard on page 171
SYSTem:COMMunicate:SOCKet:RESet on page 172
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®
®

Remote control interfaces and protocols

Wireless LAN interface

Wi-Fi transmitter performance
® Frequency range: 2412 MHz to 2472 MHz
® Power: 19.5 dBm typical

Instrument option

R&S NGP-K102 (PN: 5601.6400.03) option is required to connect the R&S NGP800 to
a network via a wireless LAN connection.

Wireless LAN option is only available for instrument with serial number below 110000.

An alternative to connection in a local area network is a wireless LAN connection. With
the presence of an authenticated Wi-Fi signal, the R&S NGP800 automatically con-
nects to a network and navigation can be made via the web browser according to the
WLAN IEEE 802.11 b/g/n standards.

Access:

1. WARNING! Risk of RF exposure. This is a class A product. In a domestic environ-
ment, this product may cause radio interference in which case the user may be
required to take adequate measures.

e When WLAN is active, a minimum separation distance of 20 cm from front
panel of the instrument must be observed at all times.

e When WLAN is active, no operation of the antenna or transmitter should be co-
located with the instrument.

2. Select [Settings] > "Device" tab > "Interfaces" > "Network" > "Wireless LAN" to set
WLAN connection.
The R&S NGP800 displays the "Wireless LAN Settings" dialog.

Wireless LAN Settings

Enabled

Select Network

Figure 8-6: Wireless LAN settings dialog

User Manual 5601.5610.02 — 14 142



R&S®NGP800 Network operation and remote control

Remote control interfaces and protocols

To configure wireless LAN

1. Set "Enabled" to "ON" to enable the "Wireless LAN Settings".
The R&S NGP800 began searching the available Wi-Fi network and the "Status"
shows "Searching".

2. Select the "Select Network" to connect to the required Wi-Fi network.
If the connection is successful, the "Status" shows "Connected". See Figure 8-7.
When the connection is alive, the WLAN icon turns white on the device status bar.
See "Device status" on page 37.

Wireless LAN Settings

Enabled

Select Network Xperia Z3 Compact_1867

Disconnect

Figure 8-7: WLAN connected

3. To disconnect, select the "Disconnect" in the "Wireless LAN Settings" dialog.

Settings

[y F=T o] (<o T 143
] = L (0 17N 143
SEIBCE NEIWOIK. ..ttt e e e e e e e et e e e e e e eraaeaeen 144
(070] a1 aT=To /A B [=ToT0 4 0 T<To: ST 144
[ P O AN Lo | (=TT 144
Enabled

Enables or disables WLAN state.

"ON" Enables WLAN.

"OFF" Disables WLAN.

Remote command:
SYSTem:COMMunicate:WLAN[:STATe] on page 173

Status

Displays the WLAN connection status.

"Searching" The instrument is searching for a WLAN network.
"Connected" The instrument is connected to a WLAN network.
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Remote command:
n.a.

Select Network
Selects the Wi-Fi network to connect.

Remote command:

SYSTem:COMMunicate:WLAN: IPADdress? on page 172
SYSTem:COMMunicate:WLAN: PASSword on page 173
SYSTem:COMMunicate:WLAN:SSID on page 173

Connect / Disconnect
Connects or disconnects to the predefined wireless access point.

Remote command:
SYSTem:COMMunicate:WLAN:CONNection[:STATe] on page 172

MAC Address
Displays the MAC address of the instrument.

Remote command:
n.a.

8.1.4 VNC interface

Using a VNC client tool on a computer, you can control the R&S NGP800 remotely.
Alternatively, the R&S NGP800 has an integrated web server which you can access
the instrument with its corresponding IP address or hostname in the address line of the
web browser.

Establish a connection between the computer and R&S NGP800 via same network
using LAN or WLAN.
Access:

» Select [Settings] > "Device" tab > "Interfaces" > "Network" > "VNC" to set VNC
connection.
The R&S NGP800 displays the "VNC" settings dialog.
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VNC

Enabled

Figure 8-8: VNC settings dialog

To enable VNC connection

1. Select "VNC Port" to set the desired port number.
Configuring the "VNC Port" is only possible if "Enabled" is set "OFF".
All settings are reset to default after a factory reset. See "To reset the instrument to
default settings" on page 118.

2. Set"Enabled" to "ON" to enable VNC connection.

3. On the VNC client tool, connect to R&S NGP800 using the device IP address and
VNC port number. If connected successfully, the instrument VNC interface is dis-
played on the VNC client tool.

MO ROMDEASCHWARZ NGPBOD Pewer Supply Seriss

P 0 88 0 B OO0 OSSN

| R m_ [ oc | [outps D O e e s RO
® 8 & & ® & 8 50 L ] [ ]

o TS L ; OO N O e ) )

i ...'......0.0.I.O. .. ...
0.000 W ( D v ..l.l.i.'.l....... L

B B0 A EEEE R e e @

0. 001 vV 0. OOOV 0.001Vv 0.003V

1000 v | 1000V | 1000 v | 1000 ""‘. . [m.—.m. . . .
0.000A 0.000A 0.000A 0.001A
©0 000000

10000 A 1.0000 A 1.000 0 A 1.0000 A
Figure 8-9: VNC client of respective instrument model

4. Alternatively, connect to the instrument webpage using the IP address or hostname
on the web browser URL bar. If connected successfully, the "Instrument Home"
webpage is displayed. See Figure 8-10.
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&

ROHDE&SCHWARZ

Instrument Home

Instrument Home
Manufacturer: RohdefSchwarz Ethernst Port

SCPI Device Cantrol

- Device Type: NERE24 Description: RS power supply NGRE24-300207

e Serial Number: 500207 Host name: RE-NEPE24-00207.local
Firmware Yersion: 02,017 00515522C5 MAC-Address: 00-30-88-21-87-13

Network Settings IP Address: 172,25,57.226

VISA Resource String: TCPIP11172,25.57.2261150251180CKET
Change Password = FNSY TCpIp::172,25.57.226:: INSTR

Documentation E Current Time: 2021-09-23 16:50:21
] Time Source: Operating system
- sessses
2 L

 —————————
Con ® off

Dewice Identification:

Figure 8-10: Instrument home webpage of a power supply model

5. Select the desired function in the instrument home webpage to configure the instru-
ment.
See details in "Settings" on page 146.

Settings
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L NEWOTK SEHINGS. ... ..vveeeeecececectete et ee sttt es e s s s seneeeeseeaeas 147
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Instrument home webpage
Instrument home webpage provides information and configuring functions for the
instrument.

Instrument Home < Instrument home webpage
Displays instrument information (e.g. model, serial number, firmware version). See Fig-
ure 8-10.

SCPI Device Control «— Instrument home webpage

Displays a command and response text box for sending SCPI commands and provides
screenshot capture of the instrument display. To view the latest screen capture, select
"Refresh screen data".

VNC Device Control < Instrument home webpage
Displays the virtual instrument for operation. See Figure 8-9.
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By default, the VNC port number is 5900 on the webpage. Set the correct port number
if it is different from the default and click "Connect" button.

To expand the instrument view, click the "Open in fullscreen" link.

Network Settings < Instrument home webpage

Displays IPv4 configurations and settings dialog. The "Advanced IP configuration" pro-
vides setting to enable or disable the "ICMP Ping" service and "mDNS and DNS-SD"
service.

Click "Submit" to send changes to the instrument.

Change Password — Instrument home webpage
Displays a dialog to change the access password to instrument webpage.

Documentation <« Instrument home webpage
Displays links to the Getting Started manual and product homepage.

Enabled

Enables or disables VNC connection.

"ON" Enables VNC connection.
"OFF" Disables VNC connection.

Remote command:
SYSTem:VNC:STATe on page 176

VNC Port
Sets the desired VNC port number.

By default, the VNC port is 5900.

Remote command:
SYSTem:VNC: PORT on page 175

FTP interface
FTP (file transfer protocol) provides you with remote file access on the instrument via
an Ethernet connection. It generally allows you the following operations:

® Download and upload files from the remote instrument.
® Browse the content (file system) on the remote instrument.

Remote access is limited to the content of the instrument file manager section. See
Section 6.2, "File manager", on page 114.
Access:

> Select [Settings] > "Device" tab > "Interfaces" > "Network" > "FTP" to set FTP con-
nection.
The R&S NGP800 displays the "FTP - Remote Access" dialog.
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FTP - Remote Access
Enabled

Figure 8-11: FTP settings dialog

To configure FTP access

1. Set "Enabled" to "OFF" to configure the FTP access.
See details in "Settings" on page 149.
All settings are reset to default after a factory reset. See "To reset the instrument to
default settings" on page 118. Username is reset to device model (e.g. NGP824)
and password is reset to device serial number (e.g. 123456).

2. Set "Enabled" to "ON" to enable FTP access.

3. Run the FTP client of your preference and key in the username, password, device
IP or hostname and FTP port (default port number: 21) in your FTP client. Some
FTP clients (File Explorer, Internet Explorer, etc.) allow connection via a URL-
address.

The usual syntax for FTP connection is ftp://
<Username>:<Password>@<ip or hostname>[:<port>].

If connected successfully, the instrument root directory and USB root directory (if
connected) are displayed.

Figure 8-12: Root directory of the instrument using File Explorer

4. For ease of future connections, you can add the connection as a remote network
address in the File Explorer.

a) Go to the navigation pane on the left side of File Explorer.
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b) Right-click "This PC" > "Add a network location" to create a new network loca-
tion.

c) Follow the prompt and select a custom network location.

d) Enter the URL address mentioned in step 3.

e) Enter a name for the new network location, e.g. "FTP Remote Power Supply".
The new network location is created.

.......

Figure 8-13: New network location

Settings

Enabled
Enables or disables FTP access.

"ON" Enables FTP access.
"OFF" Disables FTP access.

Port
Sets the port number for the FTP server.

Username
Sets the user name for login access.

Password
Sets the password for login access.
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8.1.6 USB interface

@ Change of USB class
If a change in "USB Class" is detected (i.e. from TMC to CDC or vice versa), the
rebooting of the instrument is necessary to load the correct USB driver.

® A popup message is displayed:
USB Class

A reboot of the device is required for this setting
to take effect.

(0]

Figure 8-14: USB class - reboot message

You can use the USB-B interface for remote control and data transfer from a controller
PC. Remote control over USB requires the VISA library.

Connect a double-shielded USB cable between the USB Type-B connector and PC for
a USB connection. The R&S NGP800 supports "CDC (VCP)" on page 151 and "USB
TMC" on page 151 connections.

For more information on the connection, see Section 8.2.2, "USB connection”,
on page 157.

Access:

> Select [Settings] > "Device" tab > "Interfaces" > "USB Class" to set the USB con-
nection.

The R&S NGP800 displays the USB class dialog.

CDC

TMC

Set Cancel

Figure 8-15: USB dialog

To configure the USB class

1. Set the desired USB class.
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See details in "CDC (VCP)" on page 151 and "USB TMC" on page 151.
See also "Change of USB class" on page 150.

2. Select "Set" to confirm the selection.

CDC (VCP)

The following requirements for USB CDC driver installation are necessary:

® A PC with operating system Windows XP, VISTA, Windows 7, Windows 8 (32Bit or
64Bit), Windows 10 or Windows 11.

® Administrator rights are necessary for the installation of the driver.

The CDC (Communications Device Class) also known as VCP (Virtual COM Port) is a
protocol that allows the communication to the R&S NGP800 using any terminal pro-
gram (e.g. HMExplorer) via SCPI commands once the corresponding Windows drivers
have been installed. The driver and software HMExplorer are available for download
on the product homepage (http://www.rohde-schwarz.com/product/ngp800).

If a connection between the PC and the instrument has been established and no

R&S NGP800 USB CDC driver is installed, the PC operating system displays a "Found
New Hardware" wizard. In this case, the R&S NGP800 USB CDC driver must be instal-
led.

The HMEXxplorer window application provides the R&S NGP800 a terminal function and
also the option to create screenshots and an editor function to create the arbitrary
table.

For more information of the driver installation and HMExplorer window application, see
the installation guide of the driver file and the internal HMExplorer help.

USB TMC

The USB Test & Measurement class (USB-TMC) is a protocol that allows GPIB-like
communication via USB interfaces and is a separate instrument class of the USB spec-
ification. The USB-TMC protocol supports service queries, triggers, and other GPIB-
specific instructions.

VISA drivers are installed and that it can be used directly in the corresponding environ-
ments. The driver is included in the NI-VISA package and can be downloaded at http://
www.ni.com/downloads/ni-drivers/.

A maijor benefit of the USB TMC class is that by sampling specific registers, the con-
trolling software can determine if commands have been terminated and if they have
been processed correctly. With USB CDC, communication with instrument requires
analysis and polling mechanisms within the controlling software which may significantly
strain the interface of the measurement instruments. The TMC status registers solve
this problem with the USB TMC in the same manner as in the case with the GPIB inter-
face for the hardware via the corresponding control lines.
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@ HMExplorer
The window application supports the communication via LAN, USB CDC and WLAN
only.

For more information of the VISA driver installation, see the installation guide of the
VISA driver file.

Once the driver is installed, the "USB Test and Measurement Device (IVI)" is displayed
in the "Device Manager" window, see Figure 8-16.

'ﬁ Device Manager E@Iﬁ‘
File Action View Help
Lo el 7 Bl
»-€) Bluetooth Radios -
-8 Computer

b -&F ControlVault Device
> =y Disk drives

B Display adapters

&}5 Human Interface Devices

>% Imaging devices

- Intel(R) Dynamic Platform and Thermal Framework
: Keyboards

!u_i Mice and other pointing devices
A Monitors

MNetwork adapters
\.s BB Portable Devices
15 Ports (COM & LPT)
b m Processors

i, B

m

Proximity Devices

s?' Security Devices
1-[H Smart card readers
> % Sound, video and game controllers

- 42 Storage centrollers
[ -1M System devices
b a Universal Serial Bus controllers

4 i USE Test and Measurement Devices

i - g USE Test and Measurement Device (IVI}
[ 5 USE Virtualization £

[

Figure 8-16: Device manager

Settings

USB Class

Configures the USB class.

"CDC" Selects the USB communication device class.
"TMC" Selects the USB test and measurement class.

Remote command:
INTerfaces:USB:CLASs on page 213
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Set — USB Class
Applies the USB class.

Remote command:
n.a.

Cancel < USB Class
Cancels the selection and close the window.

Remote command:
n.a.

GPIB interface (IEC/IEEE bus interface)

Instrument option

R&S NG-B105 (PN: 5601.6000.02) option needs to be installed for the remote com-
mand of R&S NGP800 via GPIB interface.

The GPIB interface, sometimes called the General Purpose Interface Bus (GPIB), is a
general-purpose digital interface system that can be used to transfer data between two
or more devices. Some of its key features are:

® Up to 15 instruments can be connected

® The total cable length is restricted to a maximum of 15 m; the cable length between
two instruments should not exceed 2 m

e A wired "OR" connection is used if several instruments are connected in parallel

GPIB instrument address

To operate the instrument via remote control, it must be addressed using the GPIB
address. Connect the IEC 625/IEEE 488 connector of the R&S NGP800 to the control-
ler PC with a double-shielded GPIB bus interface cable.

For more information on the connection, see Section 8.2.3, "GPIB connection”,
on page 157.

Access:

> Select [Settings] > "Device" tab > "Interfaces" > "GPIB Address" to set the GPIB
address of the instrument.
The R&S NGP800 displays an on-screen keyboard to set the value.
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Figure 8-17: On-screen keyboard to set GPIB address

To assign the GPIB (IEEE488) address
1. Enter the required value.

2. Confirm the value with the [Enter] key, INEEN.
The controller must address the instrument with the GPIB bus address.

To assign the IEEE488 address manually on the controller PC

» Obtain the necessary information from your network administrator. If you use more
than one LAN connector, you need separate address information for each connec-
tor.

For information on how to configure the LAN settings, refer to the documentation of
the operating system the PC uses.

Settings
(] 1S 3o Lo [T 154

GPIB Address
Sets the GPIB address of the instrument.

Remote command:
SYSTem:INTerface:GPIB? on page 174

8.1.8 SCPI

SCPI (Standard Commands for Programmable Instruments) commands - messages -
are used for remote control. Commands that are not taken from the SCPI standard fol-
low the SCPI syntax rules. The instrument supports the SCPI version 1999. The SCPI
standard is based on standard IEEE 488.2 and aims at the standardization of device-
specific commands, error handling and the status registers. The tutorial "Automatic
Measurement Control"" by John M. Pieper (R&S order number 0002.3536.00) provides
detailed information on SCPI and IEEE 488.2 concepts and definitions.
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8.2

8.21

Setting up remote control connection

The requirements that the SCPI standard places on command syntax, error handling
and configuration of the status registers are explained in detail in the following sec-
tions. For more information, see Section 9, "Remote control commands", on page 165.

VISA

VISA is a standardized software interface library providing input and output functions to
communicate with instruments. The I/O channel (LAN or USB) is selected at initializa-
tion time by means of a channel-specific resource string. For more information about
VISA, refer to its user documentation.

Setting up remote control connection

The resource string represents an addressing scheme that is used to establish a com-
munication session with the instrument. The following sections show the resource
string format used when setting up a remote connection via the various interfaces.

The end character must be set to line feed (LF).

LAN connection

For remote control via a network, the PC and the instrument must be connected over
the LAN interfaces to a common network with TCP/IP network protocol. The instru-
ments are connected with a commercial RJ-45 cable (shielded or unshielded twisted-
pair CAT 6+).

The TCP/IP network protocol and the associated network services are preconfigured
on the instrument. Software for instrument control and (for specified protocols only) the
VISA program library must be installed on the controller.

Identifying instruments in a network

If several instruments are connected to the network, each instrument has its own IP
address and associated resource string. The controller identifies these instruments by
the resource string.

See Section 8.1.2, "LAN interface", on page 138 and Section 8.1.3, "Wireless LAN
interface", on page 142 for configuring the LAN and WLAN parameters.

The VISA resource string is required to establish a communication session between
the controller and the instrument in a LAN. The resource string is a unique identifier,
composed of the specific IP address of the instrument and some network and VISA-
specific keywords.
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To set up the connection, the IP address of the instrument is required. It is part of the
resource string used by the program to identify and control the instrument. The
resource string has the form:

TCPIP::<host address>[::<LAN device name>][::INSTR]

TCPIP = designates the network protocol

host address = designates the IP address or hostname of the instrument

[::LAN device name] = defines the protocol and the instance number of a subinstrument
[:INSTR] = indicates the instrument resource class (optional)

The IP address (host address/computer name) is used by the programs to identify and
control the instrument. It is automatically assigned by the DHCP server the first time
that the device is registered on the network.

Example:
If the instrument has the IP address 192.1.2.3, the valid resource string is:
TCPIP::192.1.2.3::INST

See Section 3.1.8, "Connecting to LAN", on page 25.

VXI-11
TCPIP::<host address>[::instO][::INSTR]

[::inst0] = LAN device name indicates that the VXI-11 protocol is used (optional)
[::inst0] selects the VXI-11 protocol by default and can be omitted.

Example:
TCPIP::192.1.2.3::INSTR

HISLIP

High-Speed LAN Instrument Protocol (HiSLIP) is a TCP/IP-based protocol for remote
instrument control of LAN-based test and measurement instruments. It was specified
by the IVI Foundation and is intended to replace the older VXI-11 protocol. To start a

remote control session with HiSLIP, the valid resource string is:

TCPIP::192.1.2.3::HISLIP

Socket communication

TCPIP::<host address>::<port>::SOCKET

TCPIP = designates the network protocol

host address = designates the IP address or hostname of the instrument
port = determines the used port number

SOCKET = indicates the raw network socket resource class
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Setting up remote control connection

Socket communication requires the specification of the port (commonly referred to as
port number) and of "SOCKET" to complete the VISA resource string with the associ-
ated protocol used.

The registered port for socket communication is fixed at port 5025.

Example:
TCPIP::192.1.2.3::5025::SOCKET

USB connection

See Section 8.1.6, "USB interface", on page 150 for configuring the USB parameters.

For remote control over the USB connection, the PC and the instrument must be con-
nected over the USB Type-B interface at the rear panel of the instrument. Depending
on the used USB port, the connection requires the VISA library or a USB VCP driver to
be installed.

On the controller, you need to install any application for instrument control, for example
the R&S HMEXxplorer, and if available, a VISA program library. VISA detects and con-
figures the Rohde & Schwarz instrument automatically when the USB connection is
established. You do not have to enter an address string or install a separate driver.

The resource string represents an addressing scheme that is used to establish a com-
munication session with the instrument. It is based on the instrument address and
some instrument- and vendor-specific information. The USB resource string syntax is
as follows:

e USBTMC
USB::<vendor ID>::<product ID>::<serial number>[::INSTR]

USB denotes the used interface

<vendor ID> is the manufacturer ID

<product ID> is the product identification of the instrument

<serial number> = is the individual serial number on the rear of the instrument

[:INSTR] = indicates the instrument resource class (optional)

Example:

USBO: :0x0AAD::

0x0197::4007.0005<device variant>-<device serial number>::
INSTR

e USBVCP
ASRL<COM>: : INSTR, where "COM" refers to the COM port number shown on the
controlling PC (e.g. ASRL15: : INSTR).

GPIB connection

Available with option R&S NG-B105, the R&S NGP800 provides an IEEE-488 (GPIB)
bus interface.
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To control the instrument over the GPIB bus interface, the instrument and the controller
must be connected with a GPIB bus cable. A GPIB bus card, the card drivers and the
program libraries for the programming language used must be provided in the control-
ler.

The controller addresses the instrument within the GPIB bus channel, providing
addresses from 0 to 30. The R&S NGP800 has the factory-set address of 20, which
you can adjust it according to your environment manually. An instrument preset does
not affect the GPIB address.

O See Remote control via SCPI for additional information on the characteristics, control
= commands and messages of the GPIB interface.

See Section 8.1.7, "GPIB interface (IEC/IEEE bus interface)", on page 153 for config-
uring the GPIB parameters.

To set up the connection, the GPIB address of the instrument is required. It is part of
the resource string used by the program to identify and control the instrument over the
GPIB interface. The resource string has the form:

GPIB<controller card>::<GPIB address>::INSTR

You can distinguish between the different GPIB controller cards with "GPIBQ", "GPIB1",
"GPIB2" and etc.

If the VISA implementation supports the GPIB interface, you can optionally define the
VISA Instrument Control Resource (INSTR). It is used to define the basic operations
and attributes for a device, such as reading, writing, or triggering.

Example:
GPIB::28
28 is the selected GPIB bus channel.

To change the GPIB address, see Section 8.1.7, "GPIB interface (IEC/IEEE bus inter-
face)", on page 153.

8.3 Starting and stopping remote control

When you switch on the instrument, it is always in manual operation state ("local"
state). You can operate it using the controls on the front panel. To switch to remote
control operation, proceed as follows.

Starting a remote control session
To start remote control:

1. Send a command from the controller, or
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8.4.1

Status reporting system

2. Use SCPI command sYSTem:REMote Oor SYSTem:RWLock.

The instrument switches to remote control and executes the command.

Returning to manual operation
You can return to manual operation either manually or via remote control.
To return to manual control:

1. Press [*] key on the front panel (only if device is locked with SYSTem:REMote
command), or

2. Use SCPI command sYSTem:LOCal.

The instrument switches to manual control.

Status reporting system

The status reporting system stores all information on the current operating state of the
instrument and errors which have occurred. This information is stored in the status reg-
isters and in the error queue. You can query both via RS-232, USB, GPIB or LAN inter-
face (STATus... commands).

Structure of a SCPI status register

Each standard SCPI register consists of 2 or 3 parts (Event, Condition and Enable reg-
ister). Each part has a width of 16 bits and has different functions. The individual bits
are independent of each other, i.e. each hardware status is assigned a bit number
which is valid for all 2 or 3 parts. Bit 15 (the most significant bit) is set to zero for all
parts. Thus the controller can process contents of the register parts as positive inte-
gers.

STATus:QUEStionable:INSTrument:ISUMmaryl exists as often as device chan-
nels are available (e.g. R&S NGP802 / R&S NGP822 = 2 channels = 2 status register).
Accordingly, the description text of the channel information changes in Figure 8-18
(e.g. instrument 1 = channel 1, instrument 2 = channel 2 etc.).

Depending on the value of the read register, you can draw conclusions on the current
status of the device. For example, when the unit operates in constant voltage, the
result of the returned ISUM register is a decimal "2" which corresponds to the binary
value of "0000000000000010".
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STATus:QUEStionable:INSTrument:ISUMmary1 STATus:QUEStionable:INSTrument
VOLTage 40 |- - oo Eitension pit*r 011
CURRent —— 1 1| xan e bu 14
NOT USED —{ 2 1 Instrument2 — 2 |
FOWer (OFP Tripped) - Instument 3 — 43 ||
TEMPerature — 1 8 1 Instrumentd — 14 |
NOT USED —{5 [ Instrument 5 — 5 ||
MOT USED — 18 [ \ Instrument b — 16 [
NOT USED —{ 7 L SR | Instrument 7 — {7 (1
CALibrating —{8 I = Instiument B -
OVP Tripped — {8 [ / Instrument 9 19 ||
FUSE Tripped —{10 L Ingtrument 10 — 180 L]
NOT USED —— 11 Insteument 11 ——i1
NOTUSED — 1211 | Instrument 12 — {12 1
Remote Sense 13 SenseTopged Ingtrrment 13 13
Sense Tripped —{14 11 L Instrument 14 ——{i4 [
NOTUSED* — 151 | NOT USED ——f5 1 |—
| The use of Bit 15 i5 nat ellowed ") The extension bit is used, where
since some contralizrs may have reguired, (o summarze the events
difficulty reading a 16 bit un in Instrument 15 and up. The ) =
signed infeger. The value of this extension of the status structure STATus:QUEStionable
hit sehall always he 0 shall conform tn IEEE 488 2
)  Extension bit** 7] Summiary of VilTage | 0 H |
""m'“""r" u""m; ; 3 Summary of CURRent —— 1 [
nStTUment 2 — 5 Summary of TIME——{ 2 H
:::ﬂunrnpnt% _3 I— ;Q\\\ 3 Summfa_rr'Eﬂ}PPLU'-'.br—— E H
nstrument 4 i Lmmary o Gature
Instaument s — 15 H”_\“:t‘\\\\\\\ Summary of FAEQuency +—{ 5 H
Instsument B —— B = . Summary of PHASE —— 6
Instrument 7 |7 Summaiy of MODulation —{— 7 |
Instrument & 8 Summary of CALibration —{ 8
Ingtaunentd — 19 Availabile 1o designer -—| 9
Instrument 10 ——10 Auailable to designer 4— 10 -
Instrument 11 " Availalle 1o designer 1
Insmument 12 — 12 Auailable to designer 4— 12
Instrument 13 13 INSTrument Summary 13
Instrument 14 — 114 Command Warning — 14
NOT USED 15 NOT USED * —{ 15

Figure 8-18: Structure of the STATus:QUEStionable register

Any part of a status register system can be read by query commands. A decimal value
is returned and represents the bit pattern of the requested register. Each SCPI register
is 16 bits wide and has various functions. The individual bits are independent, i.e. each
hardware status is assigned to a bit number.

Bits 9 to 12 are still "free" resp. unused (always return a "0"). Certain areas of the reg-
isters are not used. The SCPI standard defines only the "basic functions". Some devi-
ces offer an advanced functionality.

Each channel of the power supply is considered as separate "instrument" (SCPI stan-
dard definition). Therefore, e.g. the register

STATus:QUEStionable:INSTrument: ISUMmary of the R&S NGP802 /
R&S NGP822 / R&S NGP804 / R&S NGP824 / R&S NGP814 is also present four
times (Isummary1 - Isummary4).

Description of the status register parts

The SCPI standard provides two different status registers:
CONDition

® The CONDition register queries the actual state of the instrument. If you want to

query the constant voltage or current mode, you have to use the CONDi tion regis-
ter.

The CONDition register delivers a "1" (first bit set) in constant current mode (CC) and
a "2" (second bit set) in constant voltage mode (CV).
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If the correct channel is selected and the red LED of the channel button lights up (CC
mode), the query of the CONDi tion register must deliver a "1".

Example:
STAT:QUES:INST:ISUMI1 :COND?

EVENt

® The EVENt status register is set (1) until it is queried. After reading (query), the
EVENt status register is set to zero.

The description of registers is only used for general explanation. Due to the complexity,
we recommend the generally accessible SCPI standard document for more detailed
information.

For further description of the status register, see Section 9.9, "Status reporting com-
mands", on page 241.

STATus:QUEStionable:INSTrument

VOLTage

CURRent

NOT USED

POWer (OPP Tripped)

TEMPerature

NOT USED

NOT USED

NOT USED

CAlibrating

OVP Tripped ——|

FUSE Tripped —10
NOT USED —{11
NOT USED —12
Remote Sense {13
Sense Tripped —{14
NOT USED * —]15

\To Status Byte,
—|— I L
/ Bit 3

enable

mmwmmamm—-=|

*)  The use of Bit 15 is not allowed since some
controllers may have difficulty reading a 16
bit unsigned integer. The value of this bit shall
always be 0.

Figure 8-19: Structure of the status:QUEStionable:INSTrument register

8.4.2 Contents of the status registers

8.4.21 Event status register (ESR) and event status enable register (ESE)

The ESR is defined in IEEE 488.2. It can be compared with the EVENt part of a SCPI
register. The event status register can be read out using the command *EsSR?. The

ESE corresponds to the ENAB1e part of a SCPI register. If a bit is set in the ESE and
the associated bit in the ESR changes from 0 to 1, the ESB bit in the STB is set. The
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ESE register can be set using the command *ESE and read using the command
*ESE?.

8.4.2.2 STATus:OPERation register

In the CONDition part, this register contains information on which actions the instru-
ment is being executing or, in the EVENt part, information on which actions the instru-
ment has executed since the last reading. It can be read using the commands
STATus:OPERation:CONDition? or STATus:OPERation[:EVENt]?.

Bit No. | Meaning

0 Not used

1t03 Not used

4 MEASuring

This bit is set on event new measurement available.

5t09 Not used

10 Logging

This bit is set as long as "Logging" is enabled

1 Not used

12 Not used

13 to Not used

14

15 This bit is always 0

8.4.2.3 STATus:QUEStionable register

This register contains information about different states which can occur. It can be read
using the commands STATus :QUEStionable:CONDition? and
STATus:QUEStionable[:EVENt] 2. See Figure 8-18.

Table 8-2: Bits of the STATus:QUEStionable register

Bit No. Meaning

0 Voltage

This bit is set while the instrument is in constant current mode (CC). The voltage is regula-
ted and the current is constant.

1 Current

This bit is set while the instrument is in constant voltage mode (CV). The current is variable
and the voltage is constant.

2 Not used

3 POWer (OPP Tripped)
This bit is set if an over power protection has tripped.
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Bit No. Meaning

4 Temperature Overrange

This bit is set if an over temperature occurs.

5t07 Not used

8 CALibrating

This bit is set when the instrument is performing calibration.

9 OVP Tripped

This bit is set if the over voltage protection has tripped.

10 Fuse Tripped

This bit is set if the fuse protection has tripped.

11to 12 Not used

13 Remote Sense

This bit is set if EXT sense mode is enabled.

14 Sense Tripped
This bit is set if the remote sense has tripped

15 This bit is always 0

8.4.2.4 Application of the status reporting system

The purpose of the status reporting system is to monitor the status of one or several
instruments in a test system. In particular, it monitors continuous measurements to
detect errors in the signal. The controller must receive and evaluate the information of
all devices.

The following standard methods are used:

® Query of a specific register by commands
® Query of the error queue

These methods are described in the following sections.

Query of an instrument status
Each part of any status register can be read using queries.

There are two types of commands:
® The common commands *ESR?, *IDN?, *STB? query the higher-level registers.

® The commands of the STATus system query the SCPI registers
(STATus:QUEStionable)

The returned value is always a decimal number that represents the bit pattern of the
queried register. This number is evaluated by the controller program.

Decimal representation of a bit pattern (binary weights)

The STB and ESR registers contain 8 bits, the status registers 16 bits. The contents of
a status register are specified and transferred as a single decimal number. To make
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this possible, each bit is assigned a weighted value. The decimal number is calculated
as the sum of the weighted values of all bits in the register that are set to 1.

Bits 0 1 2 3 4 5 5 7

Waight 1 2 a 8 16 32 64 128

Figure 8-20: Decimal representation of a bit pattern

8.4.3 Error queue

Each error state in the instrument leads to an entry in the error queue. The entries of
the error queue are detailed plain text error messages. You can look them up in the
error log or via remote control using SYSTem:ERRor [ : NEXT] ?. Each call of
SYSTem:ERRor [ :NEXT] ? provides one entry from the error queue. If no error mes-
sages are stored, the instrument responds with 0, "No error".

For further description of the error queue and the device error codes, please refer to
Section 9.1, "Common setting commands", on page 165.
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9 Remote control commands

9.1

This section provides the description of all remote commands available for the

R&S NGP800 series. The commands are sorted according to the menu structure of the
instrument. A list of commands in alphabetical order is given in the "List of Commands"
at the end of this documentation.

Common setting commands

Common commands are described in the IEEE 488.2 (IEC 625-2) standard. These
commands have the same effect and are employed in the same way on different devi-
ces. The headers of these commands consist of "*" followed by three letters.

Many common commands are related to the status reporting system.

O TN 165
B S E e e 165
BT PP 166
13 PPN 166
FOPC . ettt e e e r e e e b e e s e s er e sae e nreenreeeneas 166
B 166
L 166
FORE . e 167
B0 T 1 = T 167
RS 2 PP 167
A7 P PPN 167
ESAV e 168
L 168
*CLS

Clear status

Sets the status byte (STB), the standard event register (ESR) and the EVENt part of
the QUEStionable and the OPERation registers to zero. The command does not
alter the mask and transition parts of the registers. It clears the output buffer.

Usage: Setting only

*ESE <Value>
Event status enable

Sets the event status enable register to the specified value. The query returns the con-
tents of the event status enable register in decimal form.

Parameters:
<Value> Range: 0 to 255
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*ESR?
Event status read

Returns the contents of the event status register in decimal form and then sets the reg-
ister to zero.

Return values:

<Contents> Range: 0 to 255
Usage: Query only

*IDN?

Identification

Returns the instrument identification.

Return values:
<ID> "Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>"

Example: Rohde&Schwarz,NGP802,5601.4007k05/900213,02.020
00EEED429B

Manual operation: See "Model" on page 129
See "ID" on page 130
See "Serial No." on page 130
See "Version" on page 130

*OPC
Operation complete

Sets bit 0 in the event status register when all preceding commands have been execu-
ted. This bit can be used to initiate a service request. The query writes a "1" into the
output buffer when all preceding commands have been executed, which is useful for
command synchronization.

The R&S NGP800 does not support parallel processing of remote commands. If the
query *OPC? returns a 1%, the device is able to process new commands.

*OPT?
Option identification query

Queries the options included in the instrument. For a list of all available options and
their description, refer to the specifications document.

Usage: Query only

*RST

Reset

User Manual 5601.5610.02 — 14 166



R&S®NGP800 Remote control commands

Common setting commands

Sets the instrument to a defined default status. The default settings are indicated in the
description of commands.

We recommend to start a program by *RST in order to set the instrument to a defined
status prior to starting a program.

Usage: Setting only

Manual operation: See "Default Settings" on page 119

*SRE <Contents>
Service request enable

Sets the service request enable register to the indicated value. This command deter-
mines the condition that a service request is triggered.

The SRE is an enable register. Consequently, there are no denotations about the bits.
This register conduces for the "OR" combination of the bits in the status byte.

Parameters:

<Contents> Contents of the service request enable register in decimal form.
Bit 6 (MSS mask bit) is always 0.
Range: 0 to 255

*STB?

Status byte query
Reads the contents of the status byte in decimal form.

Usage: Query only

*TST?
Self-test query
Initiates self-tests of the instrument and returns an error code.

Return values:

<ErrorCode> integer > 0 (in decimal format)
An error occurred.
0
No errors occurred.

Usage: Query only

*WAI

Wait to continue
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System settings commands

Prevents servicing of the subsequent commands until all preceding commands have
been executed and all signals have settled (see also command synchronization and
*OPC).

Usage: Event

*SAV <Number>
Save

Stores the current instrument settings under the specified number in an internal mem-
ory. The settings can be recalled using the command *RCT with the associated num-
ber.

Parameters:
<Number> Range: 0..9

Manual operation: See "Save Settings to file" on page 119

*RCL <Number>
Recall

Loads the instrument settings from an internal memory identified by the specified num-
ber. The instrument settings can be stored to this memory using the command *sav
with the associated number.

Parameters:
<Number> Range: 0.9

Manual operation: See "Recall Settings from file" on page 119

System settings commands

The sysTem subsystem contains the commands for general functions, which do not
affect signal generation directly.

SYSTemM:BEEPErCURRENE S TATE. ..ttt eeietie i et eeeeiee e e e e e ettre e e e e eetateeeeeseetanaeeeesessanaaeeeees 169
SY STeM:BEEPErOUTPULSTATE. .. ieteetieeeeeeeetiee e e e ettt e e e e e e eaatae e e e e e eebaaaeeaeeerstaaeeeseesnnanns 169
SYSTem:BEEPErPROTECHON:STATE. ....cuvuueieeeieetiieeeeeeeetteeeeeeeetataaeeeeseetanaeeeeseestaaaeeesensanns 170
SYSTem:BEEPer:PROTection[:IMMEIate].......ccuuuiieeeririiiieeeeeiieie e e e et e e e eee e e e e e 170
SYSTem:BEEPErVWARNING S TATE . ..ttt et e eeeeeee et ee ettt e s e e e e e e e e e e aaeaaaeeeeeeeeenennnens 170
SYSTem:BEEPer:WARNING[:IMMEIate].......ceeeieeeeeieeeieieiiiieeeeeee e e e e e e e e e e e e e e eeeeeeeeeaeenees 170
SYSTem:COMMUNICAte:SOCKELAPPLY........uuuuieierteaaaaaieeeeeeeeeaeaeeeeeeeereeeeeeeeeeesennnnnnnannns 170
SYSTem:COMMUNICate:SOCKELDHCP.....cccciiiiieei ettt e e e e e e e e e e e 171
SYSTem:COMMunicate:SOCKEt:DISCArd.........cevurueieeieeiiiiieeeeeeeiiieieeeeeetaeeseeeeeeraaeeeeeeenns 171
SYSTem:COMMunicate:SOCKEL:GATEWAY..........cceeeeeeeereieirirniniaaaaeseeeseeeaeaaaaseeeeeeeeeessens 171
SYSTem:COMMuNicate:SOCKEL:IPADAIESS. .....uuueeeeieerieeeeeeeeeaeeeeeeeereaeeeeeeeereeeeeeeernannns 171
SYSTem:COMMUNICate:SOCKETIMASK ......coeeeeere i eee et e et e et e e e e e e e e eeeanees 172
SYSTem:COMMUNICate:SOCKEERESEL........ceueeiieieeeee et e e eea 172
SYSTem:COMMunicate:WLAN:CONNECHON[:STATE].......eeerrrrrrrrrrrrurnieaieieseeeeeeeeeeeseseereeeees 172
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SYSTem:COMMUNICate:WLAN:IPADAIESS?.....cvuveeieeeieerieeeeeeeeeteeeeeeeetaaeeeeereesaaeeeseresnnnnns 172
SYSTem:COMMuUNICate:WLAN:PASSWOIG. ..........iieeeeeeeee e 173
SYSTem:COMMUNICAtE:WLAN:ISSID..... oottt e e e e e e e e e e eeeenn 173
SYSTem:COMMUNICAtE:WLAN[STATE]. .. uuuuuaaaaieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenrnrannnaaaaaaaaaeeeeeeaeas 173
SY STEMIDATE. ... cetteie e ettt e e et ee e e e ettt e e e e e et tat e e eeeseetaa e eeeesaatannsaeseessnnaeaesessnnnsaaeeees 173
SYSTEMIKEY BRIGNINESS. ...ciuuiiieiiiiiiiieeeeeeetee e e e e e etiree e e e e eeat et e e e e eesateseeesestaneeaeseestannns 174
SY STMIINTEIM ACE 2. ceetieeeeieeeeeee e e ettt e e e e ettt e et e e e e et e e e e e s eeab e eeesesaatseeesrsbaneeeerentannnnns 174
O = R N 7= e =R 1 | = R 174
N S IL=" 11 H 107 174
N ST 1T 10 H 4 =1V, [o (= RN 175
SY STEMIRVVLOCK. . teieieieeieeeeeeeeeeee et et eeeeeeet e e eeaeseseeeesaeaaaaasseeseeeresessrerssrasannnnnnnnnnsns 175
SY STEMITIME. .. ictttiieeeeeetee et e ettt e e e e et eet e e e e e eetat e e eeeseatannseeeeeasannsaesersnnnasaesesnnnnsaneeens 175
S S T L=T B O 100 o S I = PP 175
SY STEMIVIN C P O R T ..ttt ettt ettt et et e et e st ra st eaeneasnenaenerenernesnrns 175
S A N LT YA\ (O 1 1 TR 176
SY STEMIUPTIME? .. eeeeeeeeet ettt et e ettt e et e e et e e e e e e e e e e e eaeeeeaaeeesaneeseannaeesnneeennneeeenn 176

SYSTem:BEEPer:CURRent:STATe <arg0>
SYSTem:BEEPer:CURRent:STATe?

Sets or queries "current control" beeper tone state.

Parameters:
<mode> 1

Control beeper is activated.

0

Control beeper is deactivated.
Example: SYSTem:BEEPer:CURRent:STATe 1

The "CC-Mode Continuous Beep" is activated, a continue beep
sound alert when any output channel goes into CC mode.

Manual operation: See "CC-Mode Continuous Beep" on page 127

SYSTem:BEEPer:OUTPut:STATe <arg0>
SYSTem:BEEPer:OUTPut:STATe?

Sets or queries "output" beeper tone state.

Parameters:
<state> 1

Output beeper is activated.

0

Output beeper is deactivated.
Example: SYSTem:BEEPer:0UTPut:STATe 1

The "Output Beep" is activated, a single beep alert when the
output state of any channel is changed.

Manual operation: See "Output Beep" on page 127
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SYSTem:BEEPer:PROTection:STATe <arg0>
SYSTem:BEEPer:PROTection:STATe?

Sets or queries "protection" beeper tone state.

Parameters:
<mode> 1

Protection beeper is activated.

0

Protection beeper is deactivated.
Example: SYSTem:BEEPer:PROTection:STATe 1

The "Protection Tripped Beep" is activated, a single beep alert
when a protection tripped event occurs.

Manual operation: See "Protection Tripped Beep" on page 127

SYSTem:BEEPer:PROTection[:IMMediate]
Returns a single "protection" beep immediately.
Usage: Event

Manual operation: See "Protection Tripped Beep" on page 127

SYSTem:BEEPer:WARNing:STATe <arg0>
SYSTem:BEEPer:WARNing:STATe?

Sets or queries "error/warning" beeper tone state.

Parameters:

<state> 1
Beep sound for "error/warning" is enabled.
0

Beep sound for "error/warning" is disabled.

Manual operation: See "Error Beep" on page 127

SYSTem:BEEPer:WARNing[:IMMediate]
Returns a single "error/warning" beep immediately.
Usage: Event

Manual operation: See "Error Beep" on page 127

SYSTem:COMMunicate:SOCKet:APPLy
Apply LAN configuration settings.
Usage: Event

Manual operation: See "Apply Configuration" on page 141
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SYSTem:COMMunicate:SOCKet:DHCP <arg0>
Sets the LAN interface mode.

Parameters:
<mode> 1
DHCP is enabled.
Automatic IP address from DHCP server.

0
DHCP is disabled.
Manually set IP address.

Manual operation: See "DHCP & Auto-IP" on page 141

SYSTem:COMMunicate:SOCKet:DISCard
Discards LAN settings.
Usage: Event

Manual operation: See "Apply Configuration" on page 141

SYSTem:COMMunicate:SOCKet:GATeway <arg0>
SYSTem:COMMunicate:SOCKet:GATeway?

Sets or queries gateway for LAN.

Parameters:
<address> Gateway address.
Example: SYSTem:COMMunicate:SOCKet:GATeway?

Return gateway address from LAN.

Manual operation: See "Gateway" on page 141

SYSTem:COMMunicate:SOCKet:IPADdress <arg0>
SYSTem:COMMunicate:SOCKet:IPADdress?

Sets or queries IP address of the LAN interface.

Parameters:
<address> IP address.
Example: SYSTem:COMMunicate:SOCKet:IPADdress

"192.168.1.128"
Set IP address 192.168.1.128 for the LAN interface.

Manual operation: See "Misc" on page 130
See "IP Address" on page 141
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SYSTem:COMMunicate:SOCKet:MASK <arg0>
SYSTem:COMMunicate:SOCKet:MASK?

Sets or queries the subnet mask for LAN.

Parameters:
<address> Subnet address.
Example: SYSTem:COMMunicate:SOCKet:MASK "255.255.0.0"

Set subnet mask 255.255.0.0.

Manual operation: See "Subnet Mask" on page 141

SYSTem:COMMunicate:SOCKet:RESet
Resets LAN settings.
Usage: Event

Manual operation: See "Apply Configuration" on page 141

SYSTem:COMMunicate:WLAN:CONNection[:STATe] <arg0>
SYSTem:COMMunicate:WLAN:CONNection[:STATe]?

Sets or queries WLAN connection state.

Parameters:
<mode> 1

Connect WLAN to the predefined wireless access point.

0

Disconnect WLAN from the predefined wireless access point.
Example: SYSTem:COMMunicate:WLAN:CONNection O

Disconnect WLAN from the predefined wireless access point.
Options: R&S NGP-K102

Instrument with serial number below 110000

Manual operation: See "Connect / Disconnect” on page 144

SYSTem:COMMunicate:WLAN:IPADdress?
Queries IP address for WLAN.

Example: SYSTem:COMMunicate:WLAN: IPADdress?
Return IP address for WLAN.

Usage: Query only

Options: R&S NGP-K102

Instrument with serial number below 110000

Manual operation: See "Select Network" on page 144
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SYSTem:COMMunicate:WLAN:PASSword <arg0>
Sets password for WLAN.

Parameters:

<password> WLAN password.

Example: SYSTem:COMMunicate:WLAN:PASSword "Password0Ol"
Set WLAN password.

Options: R&S NGP-K102

Instrument with serial number below 110000

Manual operation: See "Select Network" on page 144

SYSTem:COMMunicate:WLAN:SSID <arg0>
SYSTem:COMMunicate:WLAN:SSID?

Sets or queries SSID of the access point when wireless interface works as a client.

Parameters:

<ssid> SSID of access point.

Example: SYSTem:COMMunicate:WLAN:SSID?
Return SSID of access point for WLAN.

Options: R&S NGP-K102

Instrument with serial number below 110000

Manual operation: See "Select Network" on page 144

SYSTem:COMMunicate:WLAN[:STATe] <arg0>
SYSTem:COMMunicate:WLAN[:STATe]?

Sets or queries the WLAN state.

Parameters:
<state> 1
Enable WLAN.
0
Disable WLAN.
Options: R&S NGP-K102

Instrument with serial number below 110000

Manual operation: See "Wireless LAN" on page 137
See "Enabled" on page 143

SYSTem:DATE <arg0>, <arg1>, <arg2>
SYSTem:DATE?

Sets or queries the system date.

User Manual 5601.5610.02 — 14 173



R&S®NGP800 Remote control commands

System settings commands

Parameters:

<year> Sets year of the date.

<month> Sets month of the date.

<arg2> Sets day of the date.

Example: SYSTem:DATE 2018, 10, 15

SYSTem:DATE? -> 2018, 10, 15
Returns the system date.

Manual operation: See "Set Date" on page 128

SYSTem:KEY:BRIGhtness <arg0>
SYSTem:KEY:BRIGhtness?

Sets or queries the front panel key brightness.

Parameters:
<brightness> Sets the key brightness.
Range: 0.0t0 1.0
Increment: 0.1
*RST: 1.0
Example: SYSTem:KEY:BRIGhtness 1.0

SYSTem:KEY:BRIGhtness? -> 1.0
Returns key brightness value: 1.0.

Manual operation: See "Key Brightness" on page 126

SYSTem:INTerface?
Queries the available system interface.

Usage: Query only

SYSTem:INTerface:GPIB?

Queries the GPIB interface information.

Usage: Query only

Manual operation: See "GPIB Address" on page 154

SYSTem:LOCal

Sets the system to front panel control. The front panel control is unlocked. If the front
panel control was locked with the SCPl command SYSTem:RWLock, the message box
of the locked front panel on the instrument display will be disappeared.

Usage: Event
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SYSTem:REMote

Sets the system to remote state. The front panel control is locked. By pushing the soft-
key button [*] key, the front panel control will be activated.

Usage: Event

SYSTem:RWLock

Sets the system to remote state. The front panel control is locked and a message box
is shown on the instrument display. You are only able to unlock the front panel control
via SCPl command SYSTem:LOCal.

Usage: Event

SYSTem:TIME <arg0>, <arg1>, <arg2>
SYSTem:TIME?

Sets or queries the system time.

Parameters:

<hh> Sets the hours of the system time.
<mm> Sets the minutes of the system time.
<ss> Sets the seconds of the system time.
Example: SYSTem:TIME 12, 30, 59

SYSTem:TIME? -> 12, 30, 59
Returns system time.

Manual operation: See "Set Time" on page 128

SYSTem:TOUCh[:STATe] <arg0>
SYSTem:TOUCh[:STATe]?

Sets or queries the touch interface state.

Parameters:

<state> 1
Touch interface is activated.
0

Touch interface is deactivated.

Manual operation: See "TouchLock" on page 87

SYSTem:VNC:PORT <arg0>
SYSTem:VNC:PORT?

Sets or queries the VNC port number.

Parameters:
<Port> Range: 100 to 65535
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9.3

Display commands

Manual operation: See "VNC Port" on page 147

SYSTem:VNC:STATe <arg0>
SYSTem:VNC:STATe?

Sets or queries the VNC state.

Parameters:

<state> 1
Enable VNC.
0
Disable VNC.

Manual operation: See "VNC" on page 138
See "Enabled" on page 147

SYSTem:UPTime?
Queries system uptime.

Usage: Query only

Display commands

The DISPlay subsystem contains the commands for display functions, which do not
affect signal generation directly.

DISPIAY: BRIGRINESS. .. ettt et et e e e ettt e e e e e e e e e e e e e e e e e eeeeeeeeaneeaensnnnn e nns 176
DISPIay[:WINDOW]: TEXT:CLEQN. ... ettt et e e e e e e e e e ee 177
DISPIay[:WINDOW]: TEXTEDATA.....eeeeeeeeeeeeeseseseeeesesesesseseeeeeseseseseseseenesenesessseeeeeseeesens 177

DISPlay:BRIGhtness <arg0>
DISPlay:BRIGhtness?

Sets or queries the display brightness.

Parameters:

<brightness> Displays brightness for the instrument.
Range: 0.0t0 1.0
Increment: 0.1
*RST: 0.8

Example: DISPlay:BRIGhtness 0.5

DISPlay:BRIGhtness? ->0.5
Returns the display brightness value.

Manual operation: See "Display Brightness" on page 125
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9.4

DISPlay[:WINDow]:TEXT:CLEar
Clears the text message box on the front display.

Usage: Event

DISPlay[:WINDow]:TEXT[:DATA] <arg0>
Shows the text message box on the front display.

Setting parameters:
<text> New value for text message box.

Usage: Setting only

Trigger commands

The TRIGger subsystem contains the commands for DIO signal triggering.

TRIGGEr:CHANNEEDIOSKIOS ... .. ettt e e e e e e e e e s e e e eeena s
TRIGQEer:CONDItioN:DIOSIO> ... ...t e e e e e e eaas
TRIGer:DIRecCtioN:DIOSIO>. ...t eas
TRIGENLOGICIDIOSKIOS ... ettt ettt e e e e e e e e e e e e e eeaaes
TRIGEr:ENABIE:DIOSIO>. ... ettt e e e e e e e e e e e e s
TRIGQEI:ENABIEI:GENEIAL.....ceu et e e e e e
TRIGer[:ENABIE]:SELECtDIOSIO>....ccuiiiiiieeeeie et e e e e e

TRIGger:CHANnNel:DIO<IO> <arg0>
TRIGger:CHANnel:DIO<IO>?

Sets or queries the trigger channel of the specified digital 1/O line.

Suffix:
<|0O> 1..8

Parameters:
<channel> NONE | CH1 | CH2 | CH3 | CH4 | ALL

NONE

No channel is set as the trigger channel.
CH1

Ch 1 is set as the trigger channel.

CH2

Ch 2 is set as the trigger channel.

CH3
Ch 3 is set as the trigger channel.

CH4
Ch 4 is set as the trigger channel.

CHALI
All channels are set as the trigger channel.
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Manual operation: See "Channel" on page 85

TRIGger:CONDition:DIO<IO> <arg0>[, <arg1>]
TRIGger:CONDition:DIO<IO>?

Sets or queries the trigger condition of the specified digital I/O line.

Suffix:

<|O> 1..8

Parameters:

<mode> OUTPut | OVP | FUSE | OTP | OPP | VMODe | CMODe |

VLEVel | ILEVel | ENABIe | INHibit | ARB | ARBPoint |
ARBGroup | RAMP | ANINput | STATistics | LOG | PLEVel

OUTPut
Output the selected logic level when the output is turned on at
the selected channel.

oVvP
Output the selected logic level when the selected critical event
(OVP) occurs on the selected channel.

FUSE
Output the selected logic level when a fuse tripped event occurs
on the selected channel.

OTP
Output the selected logic level when the selected critical event
(OTP) occurs on the selected channel.

OPP

Output the selected logic level when the selected critical event
(OPP) occurs on the selected channel.

VMODe

Output the selected logic level when the selected channel oper-
ates in the CV mode.

CMODe

Output the selected logic level when the selected channel oper-
ates in the CC mode.

VLEVel

Output the selected logic level when the voltage level of the
selected channel is greater or equal to the set voltage level, i.e.
Vset >= set value.

ILEVel

Output the selected logic level when the current level of the
selected channel is greater or equal to the set current level, i.e.
Iset >= set value.

ENABle

Selected channel output is turned on when the selected logic
level is met.
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INHibit

Selected channel output is inhibited when the selected logic
level is met.

Note 1: If the selected channel output is put to inhibit state, man-
ual or remote operation on selected channel output is no longer
possible.

Note 2: To reverse the inhibit state, remove the source of the
trigger signal. You can either disable the affected DIO interface
or remove the source from the affected DIO interface at the rear
panel.

ARB

Selected channel QuickArb function is enabled when the
selected logic level is met.

ARBPoint

Selected channel QuickArb function is stepped to the next point
when the selected logic level is met.

ARBGroup

Selected channel QuickArb function is stepped to the next group
when the selected logic level is met.

RAMP

Selected channel ramp is enabled when the selected logic level
is met.

ANINput

Selected channel analog input is enabled when the selected
logic level is met.

STATistics

Selected channel statistic is enabled when the selected logic
level is met.

LOG

For output mode - output the selected logic level when logging is
enabled.

For input mode - Logging is enabled when the selected logic
level is met.

PLEVel

Output the selected logic level when the power level of the
selected channel is greater or equal to the set power level, i.e.
PLEVel >= set value.

<value> Mode value.

Manual operation: See "Mode" on page 85
See "Operation Mode" on page 85

TRIGger:DIRection:DIO<IO> <arg0>
TRIGger:DIRection:DIO<IO>?

Sets or queries the specified digital I/O line to function as trigger input/output.
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Suffix:
<|O> 1.8
Parameters:
<logic> OUTPut | INPut
*RST: OUTPut
Example: TRIGger:DIRection:DIO2 OUT

Manual operation: See "Direction" on page 85

TRIGger:LOGic:DIO<IO> <arg0>
TRIGger:LOGic:DIO<IO>?

Sets or queries the trigger logic ("Active High" / "Active Low") of the specified digital 1/0

line.

Suffix:

<|0> 1..8
Parameters:

<logic> LOW | HIGH

*RST: HIGH

Manual operation: See "Active Level" on page 85

TRIGger[:ENABIe]:DIO<IO> <arg0>
TRIGger[:ENABIe]:DIO<I0>?

Sets or queries the enable state of the specified digital I/O line.

Suffix:

<|O0> 1.8

Parameters:

<state> 1
Selected digital I/O line is enabled.
0
Selected digital I/O line is disabled.
*RST: 0

Manual operation: See "Digital I/O Trigger" on page 56
See "Pin 1/ .../ Pin 8" on page 84
See "Enabled" on page 84

TRIGger[:ENABIle]:GENeral <arg0>
TRIGger[:ENABIle]:GENeral?

Sets or queries the enable state of the primary on/off of digital 1/O trigger.

Parameters:
<state>
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1
Primary state of digital I/O trigger is enabled.

0
Primary state of digital I/O trigger is disabled.

*RST: 0

TRIGger[:ENABIle]:SELect:DIO<IO> <arg0>
TRIGger[:ENABIe]:SELect:DIO<IO>?

Sets or queries the enable state of the specified digital I/O line.

Suffix:

<|0> 1..8

Parameters:

<state> 1
The specified digital I/O line is enabled.
0

The specified digital I/O line is disabled.

Manual operation: See "Pin 1/.../Pin 8" on page 84
See "Enabled" on page 84

9.5 Configuration commands

The following subsystems contain the commands for channel selection, voltage and
current settings for the instrument.

9.5.1 Channel selection

The INSTrument: Select subsystem contains the commands for selecting the output
channels.

Each channel of the power supply is considered as separate "instrument", which is
required by the SCPI standard. Therefore, the SCPI commands use the INSTRument
node to select a channel.

You can only address the number of channels a device is equipped with, e.g. a maxi-
mum of four channels for the NGP804, NGP824, NGP814 or two channels for the
NGP802, NGP822.
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Example: Selecting a channel

You can select a channel either with an OUTput parameter, or just by the channel
number. This example lists all ways how you can select and query a selected channel.
// R R R

// Select a channel

// ok ok ok ke k ok ok ke kK ok sk ke ok ok ke ke kK ok ke ok ok ok ke ke ok ok ok ke ok ok ok ke ke ok ok ok ko ok ok ok ok ok ok

// selects channel 1

INST OUT1

// queries the channel selection

INST?

// response: "OUT1"

// KA KKK A KA A A AR A A A A A A A A A A A A A A A A A A A AR A AR A AR AR AR A AR K KK

// Select a channel by its number

// R

// selects channel number 1
INST:NSEL 1

// queries number of the channel selection

INST:NSEL?

// response: "1"

INSTIUMENEINSELECL. ...ceeieieiee e e e et e e e e et e e e e e e e e eeees 182
TN IS g g =Y o AT = Y1 O 182

INSTrument:NSELect <arg0>
INSTrument:NSELect?

Selects or queries the channel by number.

Setting parameters:
<channel> 112|134

Range: 1to 4
Example: See Example "Selecting a channel" on page 182.

Manual operation: See "[Ch 1]/[Ch 2]/ [Ch 3]/ [Ch 4]" on page 60

INSTrument[:SELect] <arg0>
INSTrument[:SELect]?

Selects or queries the channel by keyword.

Setting parameters:

<channel> OUT1 | OUTP1 | OUTPut1 | CH1 | OUT2 | OUTP2 | OUTPut2 |
CH2 | OUT3 | OUTP3 | OUTPut3 | CH3 | OUT4 | OUTP4 |
OUTPut4 | CH4

OUT1 | OUTP1 | OUTPut1 | CH1
Selects Channel 1 (Ch 1)

OUT2 | OUTP2 | OUTPut2 | CH2
Selects Channel 2 (Ch 2)
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OUT3 | OUTP3 | OUTPut3 | CH3
Selects Channel 3 (Ch 3)

OUT4 | OUTP4 | OUTPut4 | CH4
Selects Channel 4 (Ch 4)

Example: See Example "Selecting a channel" on page 182.

Manual operation: See "[Ch 1]/[Ch 2]/ [Ch 3]/ [Ch 4]" on page 60
9.5.2 Safety limit setting

The SOURce : ALIM subsystem contains the commands for setting the safety limits of
the output channels.
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Example: Configuring the safety limit

This example contains all commands to configure and query the voltage and current
safety limit.

// ok ok ok ok ok ok ok ke ok ok ok ke ke ok ok ok ke kK ok ke ok ok ok ke ke ok ok ok ke ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok

// Select the channel

// KAk hh A rkh kA rkhkhhhhkhhrrkhkhhhkhhhkkhhkkkhhkkkhkhhxkkhrxxk

// selects channel 1

INST OUT1

// KKK KA KA A KA KA A A A A A A A A A A A A A A A A A A A A KA A A A A A A AR AR AR AR KKK

// Set upper or lower voltage safety limit

// R I
//sets the safety limits to enable

ALIM 1

//queries the safety limits state

ALIM?

//response: "1"

//sets the safety limits for the upper voltage
VOLT:ALIM 15

//queries the safety limits for the upper voltage
VOLT:ALIM?

//response: "15.000"

//sets the safety limits for the lower voltage
VOLT:ALIM:LOW 5

//queries the safety limits for the lower voltage
VOLT:ALIM:LOW?

//response: "5.000"

KKK KA KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A AR AR KKK

// Set upper or lower current safety limit

// KAk KXk hkhhhhhkhkrhhhhhhhkhkrhrhhhhhkhkrrkrhhhhhkhkxrxhhkhkhkhkkx
//sets the safety limits for the upper current
CURR:ALIM 3

//queries the safety limits for the upper current
CURR:ALIM?

//response: "3.0000"

//sets the safety limits for the lower current
CURR:ALIM:LOW 0.005

//queries the safety limits for the lower current
CURR:ALIM:LOW?

//response: "0.005"

[SOURCE:JALIMItL:STATE] ettt eeetee et ettt e e et e et e e e e e et e et e e et e eeen s e sen e eena s aeenaeanenn
[SOURce:]VOLTagel[:LEVel][:IMMediate]:ALIMit:LOWer

[SOURce:]VOLTage[:LEVel][:IMMediatel: ALIMITUPPEI. ....c.eveveeeeeeeeeeereseeeeeeeseeeeeeseseseesans 186
[SOURce:JCURRent[:LEVEl][:IMMediate]: ALIMIELOWET . ......c.eveveeeeeeeeeeeeeeeserseeeseseeesesenesees 186
[SOURce:JCURRent[:LEVel][:IMMediate]:ALIMItL:UPPEI.....c.eveveeereeeeresereeeesereseeeseeeeeeesenesens 187
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[SOURCce:]ALIMit[:STATe] <arg0>[, <Channel list>]
[SOURce:]ALIMit[:STATe]? [<Channel list>]

Sets or queries the safety limit state.

Parameters:

<state> 1
Activates the safety limit.
0

Deactivates the safety limit.

Parameters for setting and query:
<Channel list> <list>

Example: ALIM 1, (Q1)
Activates the safety limit state at channel 1.

Example: See Example "Configuring the safety limit" on page 184.

Manual operation: See "Enabled" on page 78

[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit:LOWer <arg0>[, <Channel list>]
[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit:LOWer? [<Channel list>]

Sets or queries the lower safety limit for voltage.

Setting parameters:
<voltage> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>
Numeric value for safety limit.

MIN | MINimum
Min value for lower safety limit.

MAX | MAXimum
Max value for lower safety limit.

Range: For up to 32 V models: 0.000 to 32.050. For up to
64 V models: 0.000 to 64.050.
Increment: 0.001

*RST: 0.000
Parameters for setting and query:
<Channel list> <list>
Example: VOLT:ALIM:LOW? (@1)

Queries the lower safety limit for voltage at channel 1.
Example: See Example "Configuring the safety limit" on page 184.

Manual operation: See "Voltage Limit Min / Voltage Limit Max" on page 79
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[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit[:UPPer] <arg0>[, <Channel list>]
[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit[:UPPer]? [<Channel list>]

Sets or queries the upper safety limit for voltage.

Setting parameters:
<voltage> <numeric value> | MIN | MINimum | MAX | MAXimum
<numeric value>
Numeric value for upper safety limit.
MIN | MINimum
Min value for upper safety limit.
MAX | MAXimum
Max value for upper safety limit.
Range: For up to 32 V models: 0.000 to 32.050. For up to

64 V models: 0.000 to 64.050.
Increment: 0.001

*RST: 32.050 or 64.050
Parameters for setting and query:
<Channel list> <list>
Example: VOLT:ALIM:UPP? (Q@1)

Queries the upper safety limit for voltage at channel 1.
Example: See Example "Configuring the safety limit" on page 184.

Manual operation: See "Voltage Limit Min / Voltage Limit Max" on page 79

[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit:LOWer <arg0>[, <Channel list>]
[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit:LOWer? [<Channel list>]

Sets or queries the lower safety limit for current.

Setting parameters:
<current> <numeric value> | MIN | MINimum | MAX | MAXimum
<numeric value>
Numeric value for lower safety limit.
MIN | MINimum
Min value for lower safety limit.
MAX | MAXimum
Max value for lower safety limit.

Range: For up to 32 V models: 0.001 to 20.010. For up to
64 V models: 0.001 to 10.010.
Increment: 0.001

*RST: 0.001
Parameters for setting and query:
<Channel list> <list>
Example: CURR:ALIM:LOW? (Q1)

Queries the lower safety limit for current at channel 1.
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Example: See Example "Configuring the safety limit" on page 184.

Manual operation: See "Current Limit Min / Current Limit Max" on page 79

[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit[:UPPer] <arg0>[, <Channel list>]
[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit[:UPPer]? [<Channel list>]

Sets or queries the upper safety limit for current.

Setting parameters:
<current> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>
Numeric value for upper safety limit.

MIN | MINimum
Min value for upper safety limit.

MAX | MAXimum
Max value for upper safety limit.

Range: For up to 32 V models: 0.001 to 20.010. For up to
64 V models: 0.001 to 10.010.
Increment: 0.001

*RST: 20.010 or 10.010
Parameters for setting and query:
<Channel list> <list>
Example: CURR:ALIM:UPP? (Q1)

Queries the upper safety limit for current at channel 1.
Example: See Example "Configuring the safety limit" on page 184.

Manual operation: See "Current Limit Min / Current Limit Max" on page 79

9.5.3 Remote sense setting

The VOLTage : SENSe subsystem contains the command for setting the remote sense
for the instrument.

[SOURCe:]VOLTage: SENSE[:SOURCE].....ctterrrerrriirnrnniiaiaiaieseeeeeaaaaaaeeeeerereeeessssssnnnnnnnnnnnn 187
[SOURCe:]VOLTage:SENSE:TRIPPEA?...c.uuieieeeeeece e e e e eetteie e e e e et e e e e eete e e e e e e anae e e e e e enennas 188
[SOURCce:]VOLTage:SENSE:TRIPPEA:CLEAN......ccuuuueieeeeeeiice e e e et eeeeeeee e e e ee e e e eeeees 188

[SOURCce:]VOLTage:SENSe[:SOURce] <arg0>[, <Channel list>]
[SOURce:]VOLTage:SENSe[:SOURce]? [<Channel list>]

Sets and queries the remote sense state of the selected channel.

Parameters:
<arg0> INT | EXT | <list>
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INT

If remote sense detection is set to "INT", the voltage sense relay
is disabled.

For query returns:

INT - Remote sense is disabled.

EXT

If remote sense detection is set to "EXT", internal voltage sense
relay in the instrument is switched on and the connection of
remote sense wires (S+, S-) to the input of the load become
necessary. Failure to connect remote sense can cause overvolt-
age or unregulated voltage output from the R&S NGP800.

For query returns:

EXT - External, remote sense is activated manually.

Query parameters:
<Channel list> <list>

Example: VOLT:SENS? (@1) ->EXT
Queries the remote sense detection at channel 1.

Manual operation: See "Remote sensing" on page 69

[SOURce:]VOLTage:SENSe:TRIPped? [<Channel list>]
Queries the remote sense tripped state of the selected channel.

Query parameters:
<Channel list> <list>

Example: VOLT:SENS:TRIP? (@1)
Queries the remote sense tripped status at channel 1.
If response is 1, the remote sense is tripped. If response is 0,
the remote sense is not tripped.

Usage: Query only

Manual operation: See "Remote sensing" on page 69

[SOURce:]VOLTage:SENSe:TRIPped:CLEar [<Channel list>]

Resets the remote sense tripped state of the selected channel. If the remote sense
tripped event has occurred before, the reset also erases the message on the display.

Setting parameters:
<Channel list> <list>

Example: VOLT:SENS:TRIP:CLE (Q1)
Resets remote sense tripped state at channel 1.

Usage: Setting only

Manual operation: See "Remote sensing" on page 69
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9.5.4 \Voltage setting

The SOURce : VOLTage subsystem contains the commands for setting the voltage of
the output channels. The default unit is V.
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Example: Configuring the output voltage
This example contains all commands to configure and query the output voltage.

// Rk kb b b kb b b b b b b b b b bk bk bk b b kb b g kb b b b b b b b i

// Select the channel

// T

INST OUT1

// R R R R R R R R R R R R R

// Set upper or lower voltage safety limit

// Rk kb b bk b b b b b b b b b b b b b gk kb bk kb b b b b b b b b b b i
//sets the safety limits to enable

ALIM 1

//queries the safety limits state

ALIM?

//response: "1"

//sets the safety limits for the upper voltage
VOLT:ALIM 15

//queries the safety limits for the upper voltage
VOLT:ALIM?

//response: "15.000"

//sets the safety limits for the lower voltage
VOLT:ALIM LOW O

//queries the safety limits for the lower voltage
VOLT:ALIM?

//response: "0.000"

// R R R R R R R R R R R R R R R R R R R I R

// Set the voltage value

// R Rk kb b bk b b b b b b b b b b bk b gk kb b b kb g gk b b b b b b bk i

// selects a channel and sets the voltage

VOLT 10

// queries the output voltage of a channel

VOLT?

// response: "10.000"

// sets the voltage to maximum or minimum respectively
VOLT MAX

VOLT MIN

// Rk gk kb b b kb b b b bk b b b b b b bk bk b b kb bk b b b b b b kb b i

// Query the range of the voltage values

[ ] R R kR kK kR Kk KK Kk Kk K Kok Kk K Kok Kk K kR Kk Kk K Kok Kk K K

// queries the upper and lower limit of the output voltage
VOLT? MIN

// response: "0.000"

VOLT? MAX

// response: "64.050"

// R

// Increase or decrease the voltage stepsize

// R R R R R I R R R R R R R

// selects the output channel, sets the step width
// and increases the voltage in the selected channel

// from 4 volts
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INST OUT1

VOLT:STEP 4

VOLT UP

// decreases the voltage in the selected channel
// from 4 volts

VOLT DOWN

// queries the voltage step size

VOLT:STEP?

// response: "4.000"

[SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLItUAE]. .....evrernrneaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeeeenens 191
[SOURce:]VOLTage[:LEVel][:IMMediate]:STEP[[INCRemMeNt]...........ccevevrrrereererrrrnrnrnnnnnns 192

[SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLitude] <arg0>[, <Channel list>]
[SOURCce:]VOLTage[:LEVel][:IMMediate][:AMPLitude]? [<Channel list>]

Sets or queries the voltage value of the selected channel.

Parameters:

<voltage> <numeric value> | MIN | MINimum | MAX | MAXimum | UP |
DOWN | <list>
<numeric value>
Numeric value in V.

MIN | MINimum

Minimum voltage at 0.000 V.

MAX | MAXimum

Maximum voltage at 64.050 V.

UP

Increases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [ : IMMediate] : STEP[: INCRement]
on page 192.

DOWN

Decreases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [:IMMediate] : STEP[: INCRement]
on page 192.

Range: 0.000 to 64.050

Parameters for setting and query:
<Channel list> <list>

Example: VOLT? (Q@1)
Queries the voltage at channel 1.

Example: See Example "Configuring the output voltage" on page 190.

Manual operation: See "Voltage and current” on page 64
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[SOURCce:]VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] <arg0>[, <arg1>]
[SOURCce:]VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [<arg1>]

Sets or queries the incremental step size for the voL.T UP | VOLT DOWN command.

Setting parameters:
<stepsize> <numeric value> | DEF | DEFault

<numeric value>
Step value in V.

DEF | DEFault
Default value of stepsize.

Range: 0.001 to 5.000
Increment: 0.001

*RST: 0.100

Default unit: V

Parameters for setting and query:
<stepsize> DEF | DEFault

Queries the default voltage step size.

Example: INST OUT1
VOLT:STEP 0.001
VOLT:STEP DEF
VOLT:STEP? DEF ->0.10
Returns the default stepsize voltage.
See also Example "Configuring the output voltage" on page 190.

Manual operation: See "Voltage and current” on page 64
9.5.5 Current setting

The SOURce : CURRent subsystem contains the commands for setting the current limit
of the output channels. The default unit is A.

User Manual 5601.5610.02 — 14 192



R&S®NGP800 Remote control commands

Configuration commands

Example: Configuring the current output
// khkhkkhkhkkhkhkhkkhkhkhkhkkhkhkhkhkhhkhhkhhkhhkhkhhkhhkhhkhkhbhkhkhkhkhkhkhkhhkhhkhkk

// Select the channel

// ER R R Ik I b I I h b b b b b b b b h b b b b b b b b E b b b b b b b b b b h b b 3

INST OUT1

// KKK KA KA A KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A KA KA KKK

// Set upper or lower current safety limit

] KRR KKk K kK Kk ok K kK Kk ok K Kk K Kk ok K Kk K Kk ok K kR K Kk R K Kk K Kk
//sets the safety limits to enable

ALIM 1

//queries the safety limits state

ALIM?

//response: "1"

//sets the safety limits for the upper current
CURR:ALIM 3

//queries the safety limits for the upper current
CURR:ALIM?

//response: "3.0000"

//sets the safety limits for the lower current
CURR:ALIM LOW 0.0010

//queries the safety limits for the lower current
CURR:ALIM?

//response: "0.0010"

// KKK KA KA A KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A KA KA KKK

// Set the current value

] KRRk ko ko kK Kok Kok ko kK Kok Ko ko kK Kk Kok ko kK
// selects a channel and sets the current

CURR 2

// queries the current of the selected channel
CURR?

// response: "2.0000"

VVARAAEEEEEEEE R AR EEEE LR R R Rt

// Query the range of the current values

// R Rk kb I I I b b b b h b b b b b b b b b b b E E b b b b b b b b b b b b b b i
// queries the upper and lower limit of the current
CURR? MIN

// response: 0.001

CURR? MAX

// response: "20.0000"

// ER R Rk kb I I b b b E b b b b h b b b b b b b b E b b h b b b b b b b b b b b 3

// Increase or decrease the current stepsize

// KKK KA KA KA KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AN A KN K KK
// selects the output channel, sets the step width
// and decreases the current in the selected channel
// by the set 1 ampere

INST OUT1

CURR:STEP 1

CURR DOWN

// increases the current in the selected channel

// by the set 1 ampere
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CURR UP

// queries the current step size
CURR:STEP?

// response: "1.0000"

[SOURce:]CURRent[:LEVel][:IMMediate][: AMPLIUAE]......ceeeererriaeeeeeeeeiieeeeee et ee e, 194
[SOURce:]CURRent[:LEVel][:IMMediate]: STEP[:INCREMEN].....vvveeeeeeeerreeeeeeeereeeeeresenens 194

[SOURce:]CURRent[:LEVel][:IMMediate][:AMPLitude] <arg0>[, <Channel list>]
[SOURce:]CURRent[:LEVel][:IMMediate][:AMPLitude]? [<Channel list>]

Sets or queries the current value of the selected channel.

Parameters:
<current> <numeric value> | MIN | MINimum | MAX | MAXimum | UP |
DOWN | <list>
<numeric value>
Numeric value in the range of 0.001 to 20.0100.
MIN | MINimum
Minimum current at 0.001 A.

MAX | MAXimum

Depending on the set voltage level, the maximum set current is
20.0100 A.

For voltage range up to 32 V, maximum set current is 20.0100 A.
For voltage range up to 64 V, maximum set current is 10.0100 A.
UP

Increases current by a defined step size. See [SOURce:
JCURRent [ :LEVel] [ : IMMediate] : STEP[ : INCRement]

on page 194.

DOWN

Decreases current by a defined step size. See [SOURce:
JCURRent [:LEVel] [:IMMediate] : STEP[: INCRement]

on page 194.
Parameters for setting and query:
<Channel list> <list>
Example: CURR? (@1)

Queries the current at channel 1.
Example: See Example "Configuring the current output" on page 193.

Manual operation: See "Voltage and current” on page 64

[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement] <arg0>[, <arg1>]
[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [<arg1>]

Sets or queries the incremental step size for the CURR UP | CURR DOWN command.

Setting parameters:
<step size> <numeric value> | DEF | DEFault
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<numeric value>
Step value in A.

DEF | DEFault
Default value of step size.

Range: 0.0001 to 2.000
Increment: 0.0001

*RST: 0.010

Default unit: A

Parameters for setting and query:
<Opt. default step DEF | DEFault

query> Queries the default voltage step size.
Example: INST OUT1

CURR:STEP 0.005

CURR:STEP DEF

CURR:STEP? DEF ->0.1000E+00

Returns the default step size for current.
See Example "Configuring the current output" on page 193.

Manual operation: See "Voltage and current” on page 64

9.5.6 Combined setting of voltage and current settings

The APPLy subsystem provides a command that enables you to set the current and
voltage of a channel in one step.

The combined voltage and current setting command takes approximately 100 ms, i.e.
longer than the setting of a single value.

APPLy <arg0>[, <arg1>, <arg2>]
APPLy?

Sets or queries the voltage and current value of the selected channel.
Parameters:
<voltage> numeric | MIN | MINimum | MAX | MAXimum | DEF | DEFault

numeric

Numeric value for voltage in the range of 0.000 to 64.050.
MIN | MINimum

Min voltage at 0.000 V.

MAX | MAXimum

Max value for voltage at 64.050V.

DEF | DEFault

Default voltage.

*RST: 1.000
Default unit; V

<current> numeric | MIN | MINimum | MAX | MAXimum | DEF | DEFault
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numeric
Numeric value for current in the range of 0.001 to 20.0100.

MIN | MINimum

Min current at 0.001 A.

MAX | MAXimum

Max value for current at 20.01 A.

DEF | DEFault
Numeric value for current.

*RST: 1.000
Default unit: A

<output> OUT1 | OUTP1 | OUTPut1 | CH1 | OUT2 | OUTP2 | OUTPut2 |
CH2 | OUT3 | OUTP3 | OUTPut3 | CH3 | OUT4 | OUTP4 |
OUTPut4 | CH4

OUT1 | OUTP1 | OUTPut1 | CH1
Selects output for channel 1.
OUT2 | OUTP2 | OUTPut2 | CH2
Selects output for channel 2.
OUT3 | OUTP3 | OUTPut3 | CH3
Selects output for channel 2.

OUT4 | OUTP4 | OUTPut4 | CH4
Selects output for channel 4.

Example: INST OUT1
APPL 6,2
Sets 6 V and 2 A to output of channel 1.
APPL? ->6.000, 2.000
Queries the voltage and current of the selected channel.

Manual operation: See "Voltage and current” on page 64

9.5.7 Output setting

The oUTPut subsystem contains the commands for activating the output channels.
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Example: Activating the channels

You can activate a selected channel and turn on or off the outputs either individually or
all outputs simultaneously. This example lists all ways how you can activate and query
the outputs.

// Kk hkhkhhkhkhkhkhhkhkhkhhk Ak hhkhkhkhhhkhkhkhhhkhhkhhhkkhkhkhkkkhkhkhkkkhkhrxk

// Activate a channel

// ok ok ok k ok Kk ok ok ok ok ke k ok ok ok ke kK ok ke ok ok ok ok ke ok ok ok ke ke ok ok ke ke ok ok ok ok ok ok ok ok ok ok ok

INST OUT1

// activates the selected channel

OUTP:SEL 1

// activates channel 1 and its output

OUTP 1

// queries the output state

ouTP?

// response: "1"

// Rk kb kb kb b b b b b b b b b b kb bk b b b kb b S b b b gk b b b b b i

// Turn on all selected channels simultaneously

A
// selects channels 1 and 2

// sets the voltage and current values for both channels
// activates both channels

INST:0UT1

VOLT 12

CURR 0.1

OUTP:SEL 1

INST:0UT2

VOLT 12

CURR 0.2

OUTP:SEL 1

// turns on the output of both channels

OUTP:GEN 1

(O] UL ST YN 1= S 2 1= P PP 197
OUTPULIMPEAANCE:STATE] e eeeeeetieeeeee ettt eee ettt aeeeeeeeet e eeeeeetasaaeeesentasaeeeerensanaaaeseees 198
(O] UL €1 = = = | S 3 I = SN 198
OUTPULLSTATE] vttt eeeeeeeeeeeeeeseseseseeeeseseseeseeeseseseeseseseeeaseseseeseseseeeseeeeseseseeseseseeseneseneens 199
OUTPUL:DELAY:DURGHON. ...ceieeeeeeeeeeeceeeeeeeeeeeet et esese s e s e e e e e e e e e e e e e e e e e eeeeeeeeeenennnnnnnan e ens 199
OU T P UL DE LAY 1S TATE] et eeeieieeeeeeeeeeeeeeeeeeeee et aeaeseeeeeeeaeaeseseseeeeeessssssrarasnnnnnnnnsns 200
(@ LU I T 0] I 200

OUTPut:SRATe[:STATe] <arg0>[, <Channel list>]
OUTPut:SRATe[:STATe]? [<Channel list>]

Sets or queries the reduce slew rate option for the selected channel.

Parameters:

<state> 1
Activates reduce slew rate option for the selected channel.
0

Deactivates reduce slew rate option for the selected channel.
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Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:SRATe 1
OUTPut:SRATe? -> 1
Returns reduce slew rate option as on.

Example: OUTPut:SRATe? (@1)
Returns reduce slew rate option at channel 1.

Manual operation: See "Reduce Slew Rate" on page 71

OUTPut:IMPedance[:STATe] <arg0>[, <Channel list>]
OUTPut:IMPedance[:STATe]? [<Channel list>]

Sets or queries the output impedance state for the selected channel.

Parameters:

<state> 0
Deactivates output impedance for the selected channel.
1

Activates output impedance for the selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:IMPedance 1
OUTPut:IMPedance:STAT? -> 1
Returns output impedance state as on.

Example: OUTPut:IMPedance? (Q1)
Returns output impedance state at channel 1.

Manual operation: See "High Impedance Mode" on page 70

OUTPut:GENeral[:STATe] <arg0>
OUTPut:GENeral[:STATe]?

Sets or queries the primary output state.

Parameters:
<state> 0
Switches off the primary output.
1
Switches on the primary output.
Example: See Example "Activating the channels" on page 197.

Manual operation: See "[Output]" on page 61
See "[Output]” on page 65
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OUTPut[:STATe] <arg0>[, <Channel list>]
OUTPut[:STATe]? [<Channel list>]

Sets or queries the output state of the previous selected channels.

Parameters:

<state> 0
Switches off previous selected channels.
1

Switches on previous selected channels.

Parameters for setting and query:
<Channel list> <list>

Example: OUTP? (@1)
Queries the output state at channel 1.

Example: See Example "Activating the channels" on page 197.

Manual operation: See "[Output]" on page 61
See "[Output]" on page 65

OUTPut:DELay:DURation <arg0>[, <Channel list>]
OUTPut:DELay:DURation? [<Channel list>]

Sets or queries the duration for output delay.

Setting parameters:

<duration> <numeric value> | MIN | MINimum | MAX | MAXimum
<numeric value>
Numeric value of the duration in seconds.
MIN | MINimum
Minimum value of the duration at 0 seconds.
MAX | MAXimum
Maximum value of the duration at 10 seconds.
Range: 0,0.01t0 10
*RST: 0
Default unit: s

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:DELay:DURation 1
OUTPut:DELay:DURation? -> 1
Returns output delay of 1 s.

Example: OUTPut:DELay:DURation? (@1)
Returns output delay at channel 1.

Manual operation: See "Delay" on page 68
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OUTPut:DELay[:STATe] <arg0>[, <Channel list>]
OUTPut:DELay[:STATe]? [<Channel list>]

Sets or queries the output delay state for the selected channel.

Parameters:

<state> 0
Deactivates output delay for the selected channel.
1

Activates output delay for the selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:DELay 1
OUTPut:DELay? -> 1
Returns output delay state as on.

Example: OUTPut:DELay? (@1)
Returns output delay state at channel 1.

Manual operation: See "Enabled" on page 68

OUTPut:SELect <arg0>[, <Channel list>]
OUTPut:SELect? [<Channel list>]

Sets or queries the output state of selected channel.

Parameters:

<state> 0
Deactivates the selected channel.
1
Activates the selected channel.
*RST: 0

Parameters for setting and query:

<Channel list> <list>

Example: OUTPut:SEL? (Q1)

Queries output state at channel 1.
Example: See Example "Activating the channels" on page 197.

Manual operation: See "[Output]" on page 61
See "[Output]" on page 65

9.5.8 OCP setting

The FUSE subsystem contains the commands for overcurrent protection parameters
such as activating fuses and setting fuse parameters of the output channels. The
default unit is A.
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The delay function of the fuses takes effect when the corresponding channel is activa-
ted (output on).

Example: Configuring fuses

This example contains all commands to configure and query the fuse states and set-
tings.

// KKK KA KA A KA A KA A A A A A KA A A A A A A A A A A A A A A A A A A AR AR AR AN A KA KA KA K

// Activate a fuse

A

INST OUT1

// selects a channel and activates the overcurrent protection

FUSE 1

// queries the state of the overcurrent protection in the selected channel
FUSE?

// response: "1"

// KKK KA KA A KA A KA KA A A A A KA A A A A A A A A A A A A A A A A A A A A AR AR AR AR XA KA K

// Set a delay time for the overcurrent protection. The delay time
// takes effect when the channel output is turned on.

// KKK KA KA A KA A KA A A A A A KA A A A A A A A A A A A A A A A A A A AR AR AR AN A KA KA KA K

// sets 0.05 s delay for the overcurrent protection

FUSE:DEL 0.05

// queries the currently set delay time of the overcurrent protection
// in the selected channel

FUSE:DEL?

// response: "0.05"

// sets the delay time to maximum, minimum respectively

FUSE:DEL MAX

FUSE:DEL MIN

// R R R Rk I I I I I E A dE b b b b b E b b h b b h b E E b I b h b b b b b h h b

// Query the range of the overcurrent protection delay time

// KKK KA KA KA A A A KA A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AR KA K

// queries the upper and lower limit of the

// overcurrent protection delay time in ms

FUSE:DEL? MIN

// response: "QO"

FUSE:DEL? MAX

// response: "10"

// R R R R I I I I I I b b b b b b b h b E h b b b b E E b I b b b b b b b h b b

// Set a initial delay time for the overcurrent protection. During
// the timeframe, overcurrent protection tripping is inhibited.
// R R R I I I I I I b b b b b b b b E b b h b b kb E E b b b b b b b b E E b b i

// sets 0.1 s for the initial overcurrent protection delay
FUSE:DEL:INIT 0.1

// queries the currently set initial overcurrent protection delay
// in the selected channel

FUSE:DEL:INIT?

// response: "0.1"

// sets the initial overcurrent protection delay to maximum, minimum respectively
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FUSE:DEL:INIT MAX
FUSE:DEL:INIT MIN

YVARAAEEEEEEEE RS AR EEEE RS R R Rt

// Query a tripped overcurrent protection

// R R R kI b I I I b b b b b b b b b b b b b b b E b b b b b b b b b b b h b b

INST OUT1
//queries whether the OCP in channel 1 has tripped

FUSE:TRIP?
//response: "1" - OCP is tripped
//response: "0" - OCP is not tripped

//resets a tripped OCP in the selected channel
FUSE:TRIP:CLEar

// Rk ki kb b b kb b b b bk kb b b bk bk bk b b kb kb b b b b b b b b

// Link the electronic overcurrent protection of the channels logically
] KRR KKk K kK Kk ok K kK Kk kK Kk K Kk ok K Kk K Kk ok K Kk K Kk ok K kR K Kk

INST OUT1

// links the overcurrent protection of channel 1 with channel 2
FUSE:LINK 2

// queries the combined overcurrent protection of the selected channel
FUSE:LINK?

VAR AR EEEEEEE LSRR AR EEEE SRR R Rt

// Unlink linked overcurrent protection

// R R Rk kI I I I I h b b E b b b b b h b b b b b b b E E b b b b b b b b h E b b

FUSE:UNLink 2

// queries the combined overcurrent protection of the selected channel

FUSE: LINK?
//response: "0O"

FUSE:TRIPPEA:CLEAN.....cuuuii it it e eee ettt e e e etee e e e e ettt e e e e e e eab e e e e s eeaaaaeeeeesssannseeeeeesann 202
FUSE:DELay:INITial

FUSE:DELAY[:BLOWINGI. . .cuteniiiietee ettt e et e e e e e e ee e e e en e e e e e e e ea e eneeennaean 203
LT = 204
LTl I | oY o 204
LT = O\ U 204
FUSELSTATE ettt etreeeeeeeeeeeeeeeeseseseeseseeseseeeseseeseseeeesesee st eeeeesesessesaeeeseeeeseaeseseeee et st nenanaens 205

FUSE:TRIPped:CLEar [<Channel list>]

Resets the OCP state of the selected channel. If an OCP event has occurred before,
the reset also erases the message on the display.

Setting parameters:

<Channel list> <list>
Example: FUSE:TRIP:CLE (Q@1)
Reset OCP state at channel 1.
Example: See Example "Configuring fuses" on page 201.
Usage: Setting only

Manual operation: See "Enabled" on page 74
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FUSE:DELay:INITial <arg0>[, <Channel list>]
FUSE:DELay:INITial? [<Channel list>]

Sets or queries the initial fuse delay time once output turns on.

Parameters:
<duration> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>

Numeric value for initial fuse delay.
MIN | MINimum

Min value for initial fuse delay.
MAX | MAXimum

Max value for initial fuse delay.
Range: 0, 0.01to 60

*RST: 0

Default unit: s

Parameters for setting and query:
<Channel list> <list>

Example: FUSE:DEL:INIT? (@1)
Queries initial fuse delay time at channel 1.

Example: See Example "Configuring fuses" on page 201.

Manual operation: See "Fuse Delay At Output-On" on page 75

FUSE:DELay[:BLOWing] <arg0>[, <Channel list>]
FUSE:DELay[:BLOWing]? [<Channel list>]

Sets or queries the fuse delay time.

Parameters:
<duration> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>

Numeric value for the initial fuse delay.
MIN | MINimum

Min value for initial fuse delay.

MAX | MAXimum

Max value for initial fuse delay.

Range: 0,0.01t0 10

*RST: 0

Default unit: s

Parameters for setting and query:
<Channel list> <list>

Example: FUSE:DEL? (@1)
Queries fuse delay time at channel 1.

Example: See Example "Configuring fuses" on page 201.
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Manual operation: See "Fuse Delay Time" on page 75

FUSE:LINK <arg0>...
FUSE:LINK? <arg0>...

Sets or queries the fuses of several selected channels (fuse linking).

Parameters for setting and query:
<arg0> 0111234

0 - Link all other channels to the previously selected channel.

Example: INST OUT1; :FUSE:LINK 2
Channel 2 is linked with channel 1.
INST OUT1; :FUSE:LINK?

Returns a comma-separated list of all channels linked to channel
1.
See Example "Configuring fuses" on page 201.

Manual operation: See "Link to Channel 1/ Link to Channel 2 / Link to Channel 3/
Link to Channel 4" on page 75

FUSE:TRIPped? [<Channel list>]
Queries the OCP state of the selected channel.

Query parameters:
<Channel list> <list>

Example: FUSE:TRIP?
Response 1, the OCP is tripped.
Response 0, the OCP is not tripped.

Example: FUSE:TRIP? (@1)
Queries fuse tripped status at channel 1.

Usage: Query only
Manual operation: See "Enabled" on page 74

See Example "Configuring fuses" on page 201.

FUSE:UNLink <arg0>...
Unlinks fuse linking from the other channels (Ch 1, Ch 2, Ch 3 or Ch 4).

See Example "Configuring fuses" on page 201.

Parameters:
<arg0> 011121314

0 - Unlink all other channels to the previously selected channel.
Example: FUSE:UNL 1

Fuse linking is unlinked from channel 1.
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Usage: Setting only

Manual operation: See "Link to Channel 1/ Link to Channel 2 / Link to Channel 3/
Link to Channel 4" on page 75

FUSE[:STATe] <arg0>[, <Channel list>]
FUSE[:STATe]? [<Channel list>]

Sets or queries the state for over current protection (OCP).

See Example "Configuring fuses" on page 201.

Parameters:

<arg0> 110
1
Activates the OCP state.
0

Deactivates the OCP state.

Parameters for setting and query:
<Channel list> <list>

Example: FUSE 1
Activates the OCP.

Example: FUSE? (@1)
Queries fuse state at channel 1.

Manual operation: See "Overcurrent Protection (OCP)" on page 59
See "Enabled" on page 74

9.5.9 OVP setting

The VOLTage : PROTection subsystem contains the commands for setting the over-
voltage protection parameters for the output channels. The default unit is V.
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Example: Configuring the overvoltage protection

[ ] R kkk k k  k Kkk k ok K K K Kk ok ok K K Kk ok ok ok K K Kk ok ok ok K K Kk K ok ok K K Kk
// Set the overvoltage protection value

// R R Rk kI I b I b dE b b b b b b b b b b b b b b E E I b b h b b b b b b b b b i
INST OUT1

//activates the OVP of the previous selected channel
VOLT:PROT 1

// selects a channel and sets the OVP

VOLT:PROT:LEV 5

// queries the output overvoltage value of a channel
VOLT :PROT:LEV?

// response: "5"

// queries the OVP state of the previous selected channel
VOLT : PROT?

// response: "1"

// sets the overvoltage protection to maximum,

// or minimum respectively

VOLT:PROT:LEV MAX

VOLT :PROT:LEV MIN

VAR AR EEEEEEE LA EEEE R R Rt

// Query the range of the overvoltage protection values
// ER R Rk kI I I I I b b b b b b b b h b b b b b h b E E b b b b b b b b b b b i

// queries the upper and lower limit

VOLT:PROT:LEV? MIN

// response: "0.100"

VOLT : PROT:LEV? MAX

// response: "64.050"

// ER R Rk kb I h b b b b b b b b h b b b b b E b b E b h b b b b b h b ki

// Query a tripped overvoltage protection

// KA KK AR A KA A KA A A A A KA A A A A A A A A A A A A A A A A A A A A A AR A AR AR XA KA KA K
INST OUT1

// queries whether the OVP in channel 1 has tripped
VOLT:PROT: TRIP?

// response: "1" - OVP is tripped

// response: "O0" - OVP is not tripped

// resets a tripped OVP in the selected channel
VOLT:PROT:CLEar

VAR AR EEEEEEE LSRR EEEE AR EEE Rt

// Set the overvoltage protection mode

// R R R Rk kI I I I b b b b b b b h b dh b b b h b E E b b b b b b b b b E bk i
INST OUT1

// sets OVP protected mode for channell
VOLT : PROT : MODE PROT

// queries the OVP mode

VOLT : PROT : MODE PROT?

// response: "protected"
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[SOURCe:]VOLTage:PROTECHON[:STATE]....ceieeeereeeeeeieiieieeeeeetnae e e e e eestaeeeeeeenne s e e e eenennanes 207
[SOURCce:]VOLTage:PROTECHON:CLEAN.......uuciieeeeeiiiiee e eeeeeice e e e e eeeeiee s e e e ee e e e e e e enann e eeeeees 207
[SOURCce:]VOLTage:PROTECHON:LEVEL......ccuuuuieieeeieeiii e et ee et e e e e e e e e 207
[SOURCce:]VOLTage:PROTECHON: TRIPPEA?.....ccceieieeeeeeieiiee e e eeeeetee e e e eeeree e e e e eeaae s e e e eeeenan 208

[SOURce:]VOLTage:PROTection[:STATe] <arg0>[, <Channel list>]
[SOURce:]VOLTage:PROTection[:STATe]? [<Channel list>]

Sets or queries the OVP state of the previous selected channel.

Parameters:

<state> 0
OVP is deactivated.
1

OVP is activated.

Parameters for setting and query:

<Channel list> <list>

Example: VOLT:PROT? (@1)
Queries OVP state at channel 1.

Example: See Example "Configuring the overvoltage protection”
on page 206.

Manual operation: See "Overvoltage Protection (OVP)" on page 59
See "Enabled" on page 76

[SOURce:]VOLTage:PROTection:CLEar [<Channel list>]

Resets the OVP state of the selected channel. If an OVP event has occurred before,
the reset also erases the message on the display.

Setting parameters:

<Channel list> <list>

Example: VOLT:PROT:CLEAR (@1)
Resets OVP state at channel 1.

Example: See Example "Configuring the overvoltage protection”
on page 206.

Usage: Setting only

Manual operation: See "Enabled" on page 76

[SOURce:]VOLTage:PROTection:LEVel <arg0>[, <Channel list>]
[SOURCce:]VOLTage:PROTection:LEVel? [<Channel list>]

Sets or queries the overvoltage protection value of the selected channel.

Parameters:
<voltage> <numeric value> | MIN | MINimum | MAX | MAXimum | DEF |
DEFault
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<numeric value>
Numeric value for the overvoltage protection value in V.

MIN | MINimum
Minimum value for the overvoltage protection value at 0.000 V.

MAX | MAXimum

Maximum value for the overvoltage protection value at 32.050 V
(for up to 32 V models) or 64.050 V (for up to 64 V models).
Range: 0.000 to 32.050 or 0.000 to 64.050

*RST: 32.050 or 64.050

Default unit: V

Parameters for setting and query:

<Channel list> <list>
Example: VOLT:PROT:LEV? (Q1)
Queries overvoltage protection value at channel 1.
Example: See Example "Configuring the overvoltage protection"
on page 206.

Manual operation: See "Level" on page 76

[SOURCce:]VOLTage:PROTection:TRIPped? [<Channel list>]
Queries the OVP state of the selected channel.

Query parameters:
<Channel list> <list>

Example: VOLT :PROT: TRIP?
Response 1, the OVP is tripped.
Response 0, the OVP is not tripped.

Example: VOLT:PROT:TRIP? (@1)
Queries OVP state at channel 1.

Usage: Query only
Manual operation: See "Enabled" on page 76

See Example "Configuring the overvoltage protection” on page 206.

9.5.10 OPP setting

The POWer : PROTection subsystem contains the commands for setting the over-
power protection parameters for the output channels. The default unit is W.
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Example: Configuring the overpower protection

[ ] R kkk k k  k Kkk k ok K K K Kk ok ok K K Kk ok ok ok K K Kk ok ok ok K K Kk K ok ok K K Kk
// Set the overpower protection value

// R R Rk kI I b I b dE b b b b b b b b b b b b b b E E I b b h b b b b b b b b b i
INST OUT1

//activates the OPP of the previous selected channel
POW:PROT 1

// selects a channel and sets the OPP

POW:PROT:LEV 5

// queries the output overvoltage value of a channel
POW:PROT:LEV?

// response: "5"

// queries the OPP state of the previous selected channel
POW:PROT?

// response: "1"

// sets the overvoltage protection to maximum,

// or minimum respectively

POW:PROT:LEV MAX

POW:PROT:LEV MIN

VAR AR EEEEEEE LA EEEE R R Rt

// Query the range of the overpower protection values
// ER R Rk kI I I I I b b b b b b b b h b b b b b h b E E b b b b b b b b b b b i
// queries the upper and lower limit

POW:PROT:LEV? MIN

// response: "0.0"

POW:PROT:LEV? MAX

// response: "60.0"

// ER R Rk kb I h b b b b b b b b h b b b b b E b b E b h b b b b b h b ki

// Query a tripped overpower protection

// KA KK AR A KA A KA A A A A KA A A A A A A A A A A A A A A A A A A A A A AR A AR AR XA KA KA K
INST OUT1

// queries whether the OPP in channel 1 has tripped
POW:PROT: TRIP?

// response: "1" - OPP is tripped

// response: "0" - OPP is not tripped

// resets a tripped OPP in the selected channel
POW: PROT:CLEar

[SOURCE:IPOWEr:PROTECHON[:STATE] 1uuueeeeeerrieeeereetinieseeeeesnaseeesentaaeseeereanaaeeaeeensnnnns 209
[SOURCEe:IPOWEr:PROTECHON:CLEAN. .. .ciiieiiiieeeeeeieiee e e e eeeiee e e e e e et e e e e e eeaee e e e e enann e eaees 210
[SOURCe:IPOWer:PROTECHON:LEVEL.....ciiieeiiiie i ettt e e e e et s e e e e eab e e e e e 210
[SOURCce:]POWer:PROTECHON: TRIPPEA?....uuueiieeieeiieeeeeeetttiee e e e e eetee e e e e e et e e e e eeananeeeeaeees 211

[SOURce:]POWer:PROTection[:STATe] <arg0>[, <Channel list>]
[SOURCce:]POWer:PROTection[:STATe]? [<Channel list>]

Sets or queries the OPP state of the previous selected channel.

Parameters:
<state>
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0
OPP is deactivated.

1
OPP is activated.

Parameters for setting and query:

<Channel list> <list>

Example: POW:PROT? (Q@1)
Queries OPP state at channel 1.

Example: See Example "Configuring the overpower protection”
on page 209.

Manual operation: See "Overpower Protection (OPP)" on page 59
See "Enabled" on page 77

[SOURce:]IPOWer:PROTection:CLEar [<Channel list>]

Resets the OPP state of the selected channel. If an OPP event has occurred before,
the reset also erases the message on the display.

Setting parameters:

<Channel list> <list>

Example: POW:PROT:CLE (@Q1)
Resets OPP state at channel 1.

Example: See Example "Configuring the overpower protection”
on page 209.

Usage: Setting only

Manual operation: See "Enabled" on page 77

[SOURce:]IPOWer:PROTection:LEVel <arg0>[, <Channel list>]
[SOURce:]POWer:PROTection:LEVel? [<Channel list>]

Sets or queries the overvoltage protection value of the selected channel.

Parameters:
<power> <numeric value> | MIN | MINimum | MAX | MAXimum | DEF |
DEFault

<numeric value>

Numeric value of the power protection level in watts.

MIN | MINimum

Minimum value of the power protection level at 1.00 W.
MAX | MAXimum

Maximum value of the power protection level at 200.00 W.
DEF | DEFault

Default value of the power protection level at 200.00 W.

Range: 1.00 to 200.00
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*RST: 200.00
Default unit: W

Parameters for setting and query:

<Channel list> <list>

Example: POW:PROT:LEV? (@1)
Queries OPP value at channel 1.

Example: See Example "Configuring the overpower protection”
on page 209.

Manual operation: See "Level" on page 77

[SOURce:]POWer:PROTection:TRIPped? [<Channel list>]
Queries the OPP state of the selected channel.

Query parameters:
<Channel list> <list>

Example: POW:PROT: TRIP?
Response 1, the OPP is tripped.
Response 0, the OPP is not tripped.

Example: POW:PROT:TRIP? (@1)
Queries OPP state at channel 1.

Usage: Query only
Manual operation: See "Enabled" on page 77

See Example "Configuring the overpower protection" on page 209.

9.5.11 Reset protection tripped state

The Protection subsystem contains the command to reset the protection tripped
state.

[SOURCce:]PROTection:CLEar [<Channel list>]

Reset protection tripped state.

Setting parameters:
<Channel list> <list>

Example: PROT:CLE (Q1)
Reset protection tripped state at channel 1.

Usage: Setting only

Manual operation: See "Enabled" on page 74
See "Enabled" on page 76
See "Enabled" on page 77
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9.5.12 Tracking setting

The TRACking subsystem contains the commands for changes made on reference
channel are applied to the tracked channels.

TRACKINg[:ENABIe]:CH<SCHANNEL>.......ccoiiiiiiiiii i, 212
TRACKING[:ENABIE]:GENeral........cccuuuiiiiiiiiiii e 212
TRACKIng[:ENABIe]:SELect:CH<CHANNEL>.........coooiiiii e, 212

TRACking[:ENABIe]:CH<CHANNEL> <arg0>
TRACking[:ENABIle]:CH<CHANNEL>?

Sets or queries the tracking status on selected channel.

Suffix:

<CHANNEL> 1.4

Parameters:

<arg0> 0
Tracking is disabled on specified channel.
1

Tracking is enabled on specified channel.

Manual operation: See "Enabled" on page 80
See"Ch1/Ch2/Ch3/Ch4"on page 80

TRACKking[:ENABIe]:GENeral <arg0>
TRACKing[:ENABIle]:GENeral?

Sets or queries the status of the primary tracking state.

Parameters:

<arg0> 0
Primary tracking is disabled.
1

Primary tracking is enabled.

Manual operation: See "Tracking" on page 56
See "Ch 1/Ch2/Ch3/Ch4"on page 80

TRACKking[:ENABIe]:SELect: CH<CHANNEL> <arg0>
TRACKking[:ENABIe]:SELect: CH<CHANNEL>?

Sets or queries the status of tracking soft enable on specific channel.

Suffix:

<CHANNEL> 1.4
Parameters:

<arg0> 0

Tracking is disabled.
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9.6

Measurement commands

1
Tracking is enabled.

Manual operation: See "Enabled" on page 80
See "Ch 1/Ch 2/Ch3/Ch 4" on page 80

Interface setting

The Interface subsystem contains the commands for changes made on the USB
class.

INTerfaces:USB:CLASs <arg0>
INTerfaces:USB:CLASs?

Sets or queries the USB class.

Parameters:

<USB class> CDC | TMC
CDC
USB CDC connection.
TMC

USB TMC connection.

Manual operation: See "USB Class" on page 152

Measurement commands

The MEASure subsystem provides commands to query the voltage and current values
of a channel.

L I N 214
MEASUrE[:SCALAITENERQGY?....ciittiiieeeeetiiie e e ee ettt e e e ettt tae e e e e eeetaeeeeseaabaeeeesestaaaeeeeeenes 214
MEASUre[:SCALar]:STATIStICICOUNL 2. ..eu et eaas 214
MEASUre[:SCALar]:STATIStICIRESEL....c.cen e 214
MEASUrE[:SCALAM:CURRENIEDC]? . veeeeeeeeeeeeeeeeeseeeeseeeeeseeseseseeseseneseseseseeeeseneseseseseeeens 215
MEASuUre[:SCALar:CURREN:IDCIAVG?....ceieiiieieiiineaaaaaaaaeeeeeeeaeaeaeeeeeeeeeeeeneenennnnnnaaanns 215
MEASUre[:SCALar:CURRENDCIMAX?....uuuieiuuaaaaaaaaeeeeeeeeaeeeeeeeeeeeeeeeeaeeenensnnnnnaaeaeens 215
MEASUre[:SCALarl:CURREN[DCIMINT...ccuuueiieeieetiiieeee ettt e e e e eeree s e e e eeeraeseeeeenbaeeeaeens 215
MEASUre[:SCALarl:CURREN:DC]:STATISHIC?. .ceeeeeuriieieeieeriiieeeereeriieseeeeeernieseeseessanaeeaeens 216
MEASUIE[:SCALAITPOWEI? ...ttt e ettt e e e e e et e e e e et e e e e e eeaabe e e e e eenbnns 216
MEASUrE[:SCALAr :POWEI AV G ... ettt et e e e e e e e e e e e e e e e e e eenen 216
MEASUre[:SCALAIT:POWEIMAX ... i eeieetieie e e eeetie s e e e e ettee e e e e e e e s e e e s ee e e e e eeanaaeeaeeenennas 216
MEASUre[:SCALarl:POWEMIN?......ccceiieeieeeeeeeee ettt s s e s e e e e e e e e e aeaaaaeeeeeeeeeenanennes 217
MEASUre[:SCALAr :POWEISTATISHC?.....cieveeeeeeerrrerriririieieaeieseseeeeeeeeeseeeerersesssssrsrannnnnnnn 217
MEASUre[:SCALAr|[:VOLTAGEI[IDC] 2. e teeruuieeeeeeeetieeeeeeeeteee e e e e ettt e e e e eeetaaeeeeeseabaeeeeeeenes 217
MEASUre[:SCALAr][:VOLTAGEI:DCIAVG?....eeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseseeeeeenesseseseseeen 217
MEASUre[:SCALAr[:VOLTAGEILDCEMAX....eeeeereeeeeeeeeeeseeeseeseeseeseseesseseeseseseeseessesseseeenes 218
MEASUre[:SCALAr:VOLTAGEILEDCEMIN?. c..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeseeeeseseseeseeeseeneseeeees 218
MEASure[:SCALar][:VOLTage][:DC :STATISHC?..uuueieeeieiie i e eeeeetce e e e e eeetee e e e e e ee e e e e ee s 218

User Manual 5601.5610.02 — 14 213



R&S®NGP800 Remote control commands

Measurement commands

READ?
Queries for the next available readback for voltage and current of the selected channel.
Example: READ? -> 1.001000E+00,0.000000E+00

Usage: Query only

MEASure[:SCALar]:ENERgy? [<Channel list>]

Queries the measured the current released energy value of the previous selected
channel.

Query parameters:

<Channel list> <list>
Example: MEAS :ENER? -> 5.382E+00 (value in Wh)
Example: MEAS:ENER? (@1)

Queries the measured accumulated energy value at channel 1.
Usage: Query only

Manual operation: See "E" on page 88

MEASure[:SCALar]:STATistic:COUNt? [<Channel list>]
Returns the number of samples measured in the statistics for voltage/current/power.

Query parameters:
<Channel list> <list>

Example: MEAS:STAT:COUN? (@1)
Queries the number of measurements at channel 1.

Usage: Query only

Manual operation: See "Reset, EI' on page 88

MEASure[:SCALar]:STATistic:RESet [<Channel list>]

Resets the minimum, maximum and average statistic values for voltage, current, and
power.

Additionally, this command resets the measured energy.

Setting parameters:
<Channel list> <list>

Example: MEAS:STAT:RES (Q1)
Resets all the statistic values at channel 1.

Usage: Setting only

Manual operation: See "Reset Statistics" on page 87
See "Reset, EI' on page 88
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MEASure[:SCALar]:CURRent[:DC]? [<Channel list>]
Queries the currently measured current of the selected channel.

Query parameters:

<Channel list> <list>
Example: MEAS : CURR? -> 1.000E +00
Example: MEAS:CURR? (@1)

Queries the currently measured current at channel 1.

Usage: Query only

MEASure[:SCALar]:CURRent[:DC]:AVG? [<Channel list>]
Queries the average measured output current.

Query parameters:
<Channel list> <list>

Example: MEAS:CURR? (@1)
Queries the currently measured current at channel 1.

Usage: Query only

Manual operation: See "Avg" on page 88

MEASure[:SCALar]:CURRent[:DC]:MAX? [<Channel list>]
Queries the maximum measured output current.

Query parameters:
<Channel list> <list>

Example: MEAS:CURR:DC:MAX? (@1)
Queries the maximum measured output current at channel 1.

Usage: Query only

Manual operation: See "Max" on page 88

MEASure[:SCALar]:CURRent[:DC]:MIN? [<Channel list>]
Queries the minimum measured output power.

Query parameters:
<Channel list> <list>

Example: MEAS:CURR:DC:MIN? (@1)
Queries the minimum measured output current at channel 1.

Usage: Query only

Manual operation: See "Min" on page 88
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MEASure[:SCALar]:CURRent[:DC]:STATistic? [<Channel list>]
Queries the current statistics of the selected channel.

Query parameters:
<Channel list> <list>

Example: MEAS:CURR:DC:STAT? (Q1)
Queries the current statistics at channel 1.

Usage: Query only

MEASure[:SCALar]:POWer? [<Channel list>]
Queries the currently emitted power of the selected channel.

Query parameters:

<Channel list> <list>
Example: MEAS : POW? -> 3.00E+00
Example: MEAS:POW? (Q@1)

Queries the currently supplied power at channel 1.

Usage: Query only

MEASure[:SCALar]:POWer:AVG? [<Channel list>]
Queries the average measured output power.

Query parameters:
<Channel list> <list>

Example: MEAS:POW:AVG? (Q1)
Queries the average measured output power at channel 1.

Usage: Query only

Manual operation: See "Avg" on page 88

MEASure[:SCALar]:POWer:MAX? [<Channel list>]
Queries the maximum measured output power.

Query parameters:
<Channel list> <list>

Example: MEAS : POW:MAX? (Q@1)
Queries the maximum measured output power at channel 1.

Usage: Query only

Manual operation: See "Max" on page 88
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MEASure[:SCALar]:POWer:MIN? [<Channel list>]
Queries the minimum measured output power.

Query parameters:
<Channel list> <list>

Example: MEAS : POW:MIN? (@1)
Queries the minimum measured output power at channel 1.

Usage: Query only

Manual operation: See "Min" on page 88

MEASure[:SCALar]:POWer:STATistic? [<Channel list>]
Queries the power statistics of the selected channel.

Query parameters:
<Channel list> <list>

Example: MEAS:POW:STAT? (Q1)
Queries the power statistics at channel 1.

Usage: Query only

MEASure[:SCALar][:VOLTage][:DC]? [<Channel list>]
Queries the currently measured voltage of the selected channel.

Query parameters:

<Channel list> <list>
Example: MEAS:VOLT? -> 1.000E+00
Example: MEAS:VOLT? (@Q1)

Queries the currently measured voltage at channel 1.

Usage: Query only

MEASure[:SCALar][:VOLTage][:DC]:AVG? [<Channel list>]
Queries the average measured output voltage.

Query parameters:
<Channel list> <list>

Example: MEAS:VOLT:AVG? (@1)
Queries the average measured output voltage at channel 1.

Usage: Query only

Manual operation: See "Avg" on page 88
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MEASure[:SCALar][:VOLTage][:DC]:MAX? [<Channel list>]
Queries the maximum measured output voltage.

Query parameters:
<Channel list> <list>

Example: MEAS:VOLT:MAX? (@1)
Queries the maximum measured output voltage at channel 1.

Usage: Query only

Manual operation: See "Max" on page 88

MEASure[:SCALar][:VOLTage][:DC]:MIN? [<Channel list>]
Queries the minimum measured output voltage.

Query parameters:
<Channel list> <list>

Example: MEAS:VOLT:MIN? (@Q1)
Queries the maximum measured output voltage at channel 1.

Usage: Query only

Manual operation: See "Min" on page 88

MEASure[:SCALar][:VOLTage][:DC]:STATistic? [<Channel list>]
Queries the voltage statistics of the selected channel.

Query parameters:
<Channel list> <list>

Example: MEAS:VOLT:STAT? (@1)
Queries the voltage statistics at channel 1.

Usage: Query only

9.7 Advanced operating commands

The following shows the subsystem that contains the commands for configuring the
QuickArb, EasyRamp, Analog Input and Adjustment functions.

9.7.1 Arbitrary

The ARBitrary subsystem contains the commands for configuring an arbitrary
sequence for the output channels.
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Example: Configuring an arbitrary sequence

This programming example generates an arbitrary sequence for a selected channel.
The sequence starts at 1 V and 1 A for 1 sec, and both values are incremented each
second by 1. The generated arbitrary waveform is transferred to Ch1. When activated,
the R&S NGP800 provides the arbitrary waveform at the output of the selected chan-
nel, and repeats it 10 times.

// KAk hh A rkhk kA rkhkhhhhkhhkrkrkhk kA hkhkhhhkhkhhkkhhkkkkhdxkkhrxxk

// Define and start the arbitrary sequence

// R

// selects channel 1

INST OUT1

// defines the sequence, i.e. starting at 1V, 1A for lsec,

// and increments the voltage and current each second by 1

ARB:BLOC:DATA 1,1,1,0,2,2,1,0,3,3,1,0

// ARB:BLOC:DATA? queries the arb data

// sets the repetition rate

ARB:BLOC:REP 1

// queries the set number of repetitions

// ARB:BLOC:REP?

//sets the sequence repetition

ARB:SEQ:REP 10

// queries the set number of sequence repetitions

//ARB:SEQ:REP?

//sets the arbitrary endpoint behavior, when the QuickArb function is finished
ARB:SEQ:BEH:END HOLD

// queries the endpoint behavior

//ARB:SEQ:BEH:END?

// transfers the arbitrary points to channel

ARB:SEQ:TRAN

//Enable the arbitrary sequence

ARB ON

//BRB? queries the arb status

// starts the sequence in channel 1

//turns on the output

OUTP ON
ARBIrary:BLOCK:CLEAI.........ciiiiieeeeeeieitt e ee e se s e e e e e e e e e e e e e e e eeeeeeeeeeseerarn b e e eeeeeeas 220
ARBIFArY:BLOCK. .. ettt e et et et e et e e e e e e e e e e e ea e eaas 220
ARBItrary:BLOCK:DATA. ... e e e e ettt a e s e e e e e e e e e e e e aaeeeeeee e e e e eeneneeeenenn e ens 220
ARBItrary:BLOCK:ENDPOINE?. . cetieieieeeeeeeeeieeeeeeeeeieieeeeenessaas s s s e e e s eeaeaaeeeeeeeeeeeeneensnsnnnnnnnn 221
ARBItrary:BLOCKIFNAME. ....ccuuueeie ettt et ettt e e eetee e e e e e eate e e e e e e e eate s e e e eee b e eeeeenbannnns 221
ARBItrary:BLOCK:REPEIIONS. ......iiiiiiiiiieieeieetieie e e et et e e e e e eetaee e e e e eeebaeeeeeeanba e eeseesnnanns 221
F A 21 = 107 RS AN L= PR PR 222
ARBIIANY:CLEA......cii ettt e e e e e e e e e e e e e e e e e et e e e et eeeeeesas e a b a e sesasaeaaaaaaasesserenenns 222
F a1 (= TV T PP 222
ARBItrary:SEQUENCEIENDPOINT?......uuuuieiaaaaaee e e e e e e e e e e e e e e e e e e ceeeeeeeetnene e e e e e e e e e e aaaaaaees 223
ARBIFAINYIFNAME. ....ceeeeeeieeieieiet e e aaae e e e e eeeeaeaaeeeteteeeeeeeaeeesessnsannnaaaanaeeesaaaaaaaeeeeereeenennnes 223
ARBITAINYILOAD. ...t i ieieetiiee e e e ettt e e e e ettt ee e e e et et b e e eeeeeeataeeeseetaaaaeeeseatanneeeerertanaaeseeranns 223
ARBIIArY:REPEHIONS. ...t i ieiiiitiieee e ettt e e e et e e e e e e et e e e e e eeetaeeeeserst e eesertanseeeenstannnns 224
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ARBIFArY:SAVE . ... oottt et et e et e e e e et e e e e et e eea e e aean 224
ARBitrary:SEQUeNce:BEHAVIONEND........cooiiiiieeeeeeee e e e e e e e e e e e e eeeeeeeeeeeees 224
ARBItrary:SEQUENCEICLEAI......ciiiiieee et e e e e e e e e e e e e e e e e e e e e e ee e e s ns 225
ARBiItrary:SEQUENCEIREPELIONS. ... .veveeiieiiiiiiiiiieeereae e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeenennnnns 225
ARBItrary:SEQUENCE:TRANSTIE......uuiiiieiiiiiiei et e e et e e e e e et e e e e e eeta e eeeeeenes 225
ARBItrary:TRIGGered:GROUPESTATE]. ..ccuuuueieeeieetiiieeeeeeteteeeeeeeetstaaeeeerestaaeeeserestaaaeaeseesanns 225
ARBItrary: TRIGQEred:POINt:STATE]....cceetieeeeeeeieeeeeeeeeee et rese e e e e e eaeaaaeaaeeeeeeeeesesssnnes 226
ARBItrary: TRIGGEMEA i STATE]. ettt eeeeeeeeeeeee et eee ettt a e e e e e e e e e e aaaaaaeeeeeeeeeeeensensnnnnnnnn 226

ARBitrary:BLOCk:CLEar
Clears a file selected for the block under channel arbitrary settings.
See also ARBitrary:BLOCk on page 220.

Example: INST OUT1
ARB:BLOC 1
ARB:BLCK:CLE
Clear the file in block 1 for Ch 1.

Usage: Event

Manual operation: See "Delete, H" on page 97

ARBitrary:BLOCk <arg0>
ARBitrary:BLOCk?

Sets or queries block number between 1 to 8 in an arbitrary sequence.

Parameters:
<block> 1..8

Manual operation: See "#" on page 97

ARBitrary:BLOCk:DATA <arg0>
ARBitrary:BLOCk:DATA?

Sets or queries the data points for a whole block.

Parameters:

<data> voltage1, current1, time1, interpolation mode1, voltage2, cur-
rent2, time2, interpolation mode2, ...
Voltage and current settings depending on the instrument type.
If the interpolation mode is sets to 1, it indicates that the mode is
activated. If the interpolation mode is sets to 0, it indicates that
the mode is not activated.

Example: INST OUT1

ARB:BLOC 1

ARB:BLOC:DATA 1,1,1,0,2,2,1,0,3,3,1,0

3 data points (voltage, current, time, interpolation) are written to
data block 1, Ch 1.
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ARBitrary:BLOCk:ENDPoint?
Queries the number of data points of the block of arbitrary data.

Example: INST OUT1
ARB:BLOC 1
ARB:BLOC:ENDP?
Return the number of data points for block 1 of Ch 1.

Usage: Query only

ARBitrary:BLOCk:FNAMe <arg0>[, <arg1>]
ARBitrary:BLOCk:FNAMe?

Sets or queries the filename for block of arbitrary data.

Parameters for setting and query:
<filename> Filename of the QuickArb function.
<location> INT | EXT | DEF

INT

Internal memory.
EXT

USB stick.

DEF
Internal memory.

Example: INST OUT1
ARB:BLOC 1
ARB:BLOC:FNAM "01.CSV"
ARB:BLOC:FNAM? -> "01.CSV", INT

Manual operation: See "File" on page 98

ARBitrary:BLOCk:REPetitions <arg0>
ARBitrary:BLOCk:REPetitions?

Sets or queries the number of repetitions of the block of arbitrary data.

Parameters:
<repetitions> Repetition of the block of arbitrary data.
Example: INST OUT1

ARB:BLOC 1
ARB:BLOC:REP 0
Set repetition of infinity to block 1 of Ch 1.

Manual operation: See "Repetitions" on page 98
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ARBitrary[:STATe] <arg0>[, <Channel list>]
ARBitrary[:STATe]? [<Channel list>]

Sets or queries the QuickArb function for the previous selected channel.

Parameters:
<state> 1
QuickArb function is activated.
0
QuickArb function is deactivated.
*RST: 0
Parameters for setting and query:
<Channel list> <list>
Example: ARB ON
ARB? -> 1

QuickArb function of Ch1 is activated.
See Example "Configuring an arbitrary sequence" on page 219.

Example: ARB ON, (Q@1)
ARB? (@Q1)
Sets and queries the state of QuickArb function at channel 1.

Manual operation: See "Arbitrary” on page 58

ARBitrary:CLEar
Clears the previous defined arbitrary waveform data for the selected channel.
Example: See Example "Configuring an arbitrary sequence” on page 219.

Usage: Event

ARBitrary:DATA <arg0>
ARBitrary:DATA?

Sets or queries the arbitrary points for the previous selected channel. Max. 1024 arbi-
trary points can be defined. The dwell time between 2 arbitrary points is specified from
1 ms to 60 ms.

Parameters:
<data> voltage1, current1, time1, interpolation mode1, voltage2, cur-
rent2, time2, interpolation mode2, ...

Voltage and current settings depending on the instrument type.
If the interpolation mode is sets to 1, it indicates that the mode is
activated. If the interpolation mode is sets to 0, it indicates that
the mode is not activated.
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Example: ARB:DATA 10,1,0.5,0
Defines one arbitrary point with: Voltage1 = 10 V and Current1 =
1 A, Time1 = 500 ms and Interpolation mode1 = 0 (disabled).
ARB:DATA? -> 10.000, 1.000, 0.50, 1
Returns defined arbitrary points for the previous selected chan-
nel.
See Example "Configuring an arbitrary sequence" on page 219.

Manual operation: See "+, " on page 98
See "-, A" on page 99
See "#" on page 99
See "Voltage" on page 99
See "Current" on page 99
See "Time" on page 99
See "Interpolate" on page 99

ARBitrary:SEQuence:ENDPoint?
Queries the total number of points of the arbitrary sequence.

Usage: Query only

ARBitrary:FNAMe <arg0>[, <arg1>]
ARBitrary:FNAMe?

Sets or queries the filename and storage location for the QuickArb function.

Parameters for setting and query:
<filename> Filename of the QuickArb function.
<location> INT | EXT | DEF

INT
Internal memory.

EXT
USB stick.

DEF
Internal memory.

Example: ARB:FNAM "01.CSV"
ARB:FNAM? ->"01.CSV", INT

Manual operation: See "Open folder" on page 98

ARBitrary:LOAD

Loads an arbitrary table from a file (filename specified with ARB : FNAM).

User Manual 5601.5610.02 — 14 223



R&S®NGP800 Remote control commands

Advanced operating commands

Example: ARB:DATA 10,1,0.5,0
ARB:REP 10
ARB:FNAM "ARB03.CSV", INT
ARB: SAVE
ARB:LOAD
Loads an arbitrary data from filename ARB03.CSV.

Usage: Event

Manual operation: See "Open folder" on page 98

ARBitrary:REPetitions <arg0>
ARBitrary:REPetitions?

Sets or queries the repetition rate of the defined arbitrary waveform for the previous
selected channel. Up to 65535 repetitions are possible. If the repetition rate "0" is
selected the arbitrary waveform of the previous selected channel is repeated infinitely.

Parameters:
repetition_rate Range: 0 to 65535

The "0" indicates infinite repetition.
Example: ARB:REP 10

ARB:REP? -> 10
The returned repetition rate of the Ch1 arbitrary waveform is 10.

Manual operation: See "Rep." on page 98

ARBitrary:SAVE
Saves the current arbitrary table to a file (filename specified with ARB: FNAM).

Example: ARB:DATA 10,1,0.5,0
ARB:REP 10
ARB:FNAM "ARB03.CSV", INT
ARB:SAVE
Saves a predefined arbitrary data to a filename ARB03.CSV in
the internal memory location.

Usage: Event

Manual operation: See "Save / Save as" on page 98

ARBitrary:SEQuence:BEHavior:END <arg0>
ARBitrary:SEQuence:BEHavior:END?

Sets or queries the arbitrary endpoint behavior, when QuickArb function is finished.

Parameters:
<state> HOLD | OFF
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OFF
If the QuickArb function is finished, the respective channel is
deactivated automatically.

HOLD
If the QuickArb function is finished, the last arbitrary point of the
user-defined arbitrary list is held.

*RST: OFF
Example: See Example "Configuring an arbitrary sequence" on page 219.

Manual operation: See "End Behavior" on page 97

ARBitrary:SEQuence:CLEar
Clears the arbitrary sequence.
Usage: Event

Manual operation: See "Delete, H' on page 97

ARBitrary:SEQuence:REPetitions <arg0>
ARBitrary:SEQuence:REPetitions?

Sets or queries the number of repetitions of the arbitrary sequence.

Parameters:
<repetition_rate> Range: 0 to 65535
The "0" indicates infinite repetition.

Example: See also ARBitrary:REPetitions on page 224.

Manual operation: See "Seq. Rep." on page 97

ARBitrary:SEQuence:TRANsfer

Transfers the defined arbitrary table to the selected channel.

Example: See Example "Configuring an arbitrary sequence" on page 219.
Usage: Event

Manual operation: See "Load Sequence" on page 97

ARBitrary:TRIGgered:GROup[:STATe] <arg0>
ARBitrary:TRIGgered:GROup[:STATe]?

Sets or queries the trigger condition of the arbitrary step group for the selected chan-
nel.

Parameters:
<condition> OFF|[1]2]|3|4|5]|6|7]|8
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OFF

There is no DIO pin that has a mode set to arbitrary step group
for the selected channel.

11213|4]|5|6]7]|8

DIO pin/s are enabled with a mode set to arbitrary step group for
the selected channel.

When DIO pin is enabled with arbitrary step point mode, Quick-
Arb function will step to the next point when the correct voltage
is applied to the DIO pin.

Manual operation: See "Mode" on page 85

ARBitrary:TRIGgered:POINt[:STATe] <arg0>
ARBitrary:TRIGgered:POINt[:STATe]?

Sets or queries the trigger condition of the arbitrary step point for the selected channel.

Parameters:

<condition> OFF|[1]2]|3|4|5]|6|7]|8
OFF
There is no DIO pin that has a mode set to arbitrary step point
for the selected channel.
11213|415|6]7]|8
DIO pin/s are enabled with a mode set to arbitrary step point for
the selected channel.
When DIO pin is enabled with arbitrary step point mode, Quick-
Arb function will step to the next point when the correct voltage
is applied to the DIO pin.

Manual operation: See "Mode" on page 85

ARBitrary:TRIGgered[:STATe] <arg0>
ARBitrary:TRIGgered[:STATe]?

Sets or queries the trigger condition of the arbitrary for the selected channel.

Parameters:

<condition> OFF|[1]12]|3|4|5]|6|7]|8
OFF
There is no DIO pin that has a mode set to arbitrary for the
selected channel.
11213|4]|5|6]7]|8
DIO pin/s are enabled with a mode set to arbitrary for the
selected channel.
When DIO pin is enabled with arbitrary mode, QuickArb function
of the channel assigned to that pin will be enabled when the cor-
rect voltage is applied to the DIO pin.

Manual operation: See "Mode" on page 85
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9.7.2 EasyRamp
The vOTage : RAMP subsystem contains the commands for configuring the EasyRamp
function for the output channels.

[SOURCE:]VOLTAGE:RAMPESTATE] cevtuuieeeeeetieeeeeeeeetiaeeeeeeeetaeeeeseettaaeeeerestaaseeseesrnnaaaaees 227
[SOURCce:]VOLTage:RAMP:DURAELION. ......ccceieeeeeeiiieeeeeeeeeeeete e e e s e e e e e e e e e e e e e e e eeeeeeeees 227

[SOURCce:]VOLTage:RAMP[:STATe] <arg0>[, <Channel list>]
[SOURCce:]VOLTage:RAMP[:STATe]? [<Channel list>]

Sets or queries the state of ramp function for the previous selected channel.

Parameters:

<state> 011
0
EasyRamp function is deactivated.
1
EasyRamp function is activated.
*RST: 0

Parameters for setting and query:

<Channel list> <list>

Example: INST OUT1

VOLT :RAMP ON
VOLT : RAMP? -> 1
EasyRamp function of Ch1 is activated.

Example: VOLT:RAMP ON, (@1)
VOLT:RAMP? (@1)
Sets and queries the state of ramp function at channel 1.

Manual operation: See "Ramp" on page 58
See "Enable" on page 101

[SOURCce:]VOLTage:RAMP:DURation <arg0>[, <Channel list>]
[SOURCce:]VOLTage:RAMP:DURation? [<Channel list>]

Sets or queries the duration of the voltage ramp.

Parameters:

<duration> <numeric value> | MIN | MINimum | MAX | MAXimum | DEF |
DEFault
<numeric value>
Duration of the ramp function in seconds.

MIN | MINimum
Minimum duration of the ramp function at 0.00 s.

MAX | MAXimum
Maximum duration of the ramp function at 60.00 s.
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DEF | DEFault
Default duration of the ramp function at 0 s.

Range: 0, 0.01to 60
*RST: 0
Default unit: s

Parameters for setting and query:
<Channel list> <list>

Example: VOLT :RAMP:DUR 4
VOLT :RAMP:DUR? -> 4
Duration of the ramp function is set at 4 s.

Example: VOLT:RAMP:DUR 4, (Q1)
VOLT:RAMP:DUR? (Q1)
Sets and queries the duration of ramp function at channel 1.

Manual operation: See "Ramp Time" on page 101

9.7.3 Analog input

The VOTage : AINPut subsystem contains the commands for configuring the analog

input.

[SOURCe:]VOLTage:AINPULINPUL.....covuii et e e e e e e e e ena s 228
[SOURce:]VOLTage: AINPUL TRIGGEIrEA[:STATE] . uuaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeenennae e ees 229
[SOURCE:]VOLTAGE: AINPUL:STATE]. ..t ettt ieeeeieetieeieeeeettieeseeeeestaseeeeeeantseeeeeeranaeeeeessranns 229

[SOURCce:]VOLTage:AINPut:INPut <arg0>[, <Channel list>]
[SOURCce:]VOLTage:AINPut:INPut? [<Channel list>]

Sets or queries the analog input mode.

Parameters:

<input> VOLT | CURR | <list>
VOLT
Voltage mode.
CURR

Current mode.

Parameters for setting and query:
<Channel list> <list>

Example: VOLT:AINP:INP? (Q1)
Queries the analog input mode at channel 1.

Manual operation: See "Type" on page 73
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[SOURCce:]VOLTage:AINPut:TRIGgered[:STATe] <arg0>
[SOURce:]VOLTage:AINPut:TRIGgered[:STATe]?

Sets or queries the trigger condition of the analog input for the selected channel.

Parameters:

<condition> OFF|[1]12]|3|4|5]|6|7]|8
OFF
There is no DIO pin that has a mode set to Analog In for the
selected channel.
112|3|4|5]|6|7]|8
DIO pin/s are enabled with a mode set to Analog In for the
selected channel.
When DIO pin is enabled with Analog In mode, analog input of
the channel assigned to that pin will be enabled when the cor-
rect voltage is applied to the DIO pin.

Manual operation: See "Enabled" on page 73
See "Mode" on page 85

[SOURCce:]VOLTage:AINPut[:STATe] <arg0>[, <Channel list>]
[SOURCce:]VOLTage:AINPut[:STATe]? [<Channel list>]

Enables or disables the analog input for the selected channel.

Parameters:

<arg0> 1
Analog input for selected channel is enabled.
0

Analog input for selected channel is disabled.

Parameters for setting and query:
<Channel list> <list>

Example: VOLT:AINP? (@Q1)
Queries the analog input state at channel 1.

Manual operation: See "Enabled" on page 73

Adjustment

The CALibration subsystem contains the commands for analog input and channel
adjustment.

CALIDration:AINPULCANCEL. .....uu et e e et e e e e e e e e e e e e e e e s e e eeannes 230
CALibration:AINPULCOUNL?......ceiiiiiiee et e et e e et e e e e e e eabe s e e e s eetnaeeeeseentnnaeaaees 230
CALIDrationN:AINPULDATA. ...ccettee et eeeteee e e e ettt e e e e e ettt eeseeeseetaa e eeeeeeataeeeseesatnaeaesenrannnnns 230
(07 I oY=V ilo T g B AN LN U o B A I = P 230
(07 I oY= (o a AN L U o =1 1 | 231
CALibration:AINPUt:FACTOIY:RESTOIE. ....ceiiiiiiiieiiiiaeaaaaaae e e e e e e e e e e e e e eeeeeeeeeeeeeeneneneeaae e ns 231
CALIDration:AINPULSAVE ......... ettt e et ee et e e e e e eae e e e e e esneeeeaaeeennnns 231
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CALIBration: AINP UL S TART . ..ttt e e e e e a e et e ra e e ensenenenns 231
[OF A I oY=V ilo T g AN LN LU oS I 2 LY 231
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CALibration:AINPut:CANCel
Cancels the analog input adjustment.
Usage: Event

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:COUNt?
Queries the number of counts performed for analog input adjustment.
Usage: Query only

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:DATA <arg0>
CALibration:AINPut:DATA?

Sets or queries the analog input adjustment data.

Parameters:
<data> Measured value from DMM.

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:DATE?
Returns the analog input adjustment date ("DD-MM-YY").
Usage: Query only
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CALibration:AINPut:END
Ends the analog input adjustment.
Usage: Event

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:FACTory:RESTore
Restores the analog input factory adjustment.
Usage: Event

Manual operation: See "Restore Factory Adjustment" on page 109

CALibration:AINPut:SAVE
Saves the analog input adjustment.
Usage: Event

Manual operation: See "User Adjustment" on page 108

CALibration:AINPut:STARt <arg0>
Selects the analog input pin for adjustment.

Setting parameters:
<pin> Input pin for adjustment.

Range: 1to 4

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:STATe?

Queries the analog input adjustment state.

State Descriptions

0-15 0x0 - OxF ( 0b0000 - 0b1111)
bit3|bit2|bit1|bit0

bit0 - pin 1 of analog input

bit1 - pin 2 of analog input

bit2 - pin 3 of analog input

bit3 - pin 4 of analog input

e.g. 15 - All analog input pins are adjusted.

e.g. 9 - Pin 1 and pin 4 are adjusted.

16 Idle
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State Descriptions

17 Busy

18 Waiting
Example:

CAL:AINP:STAT? -> 9
Pin 1 and pin 4 are adjusted successful.

Usage: Query only

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:UMAX

Sets output voltage to high value 100 % of Vmax for analog input pin during adjust-
ment.

Usage: Event

Manual operation: See "User Adjustment” on page 108

CALibration:AINPut:UMIN

Sets the output voltage to low value 1 % of Vmax for analog input pin during adjust-
ment.

Usage: Event

Manual operation: See "User Adjustment” on page 108

CALibration:CANCel
Cancels the channel adjustment.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:COUNt?
Queries the number of counts that the channel adjustment performed successfully.
Usage: Query only

Manual operation: See "User Adjustment" on page 112

CALibration:CURRent:DATA <arg0>
CALibration:CURRent:DATA?

Sets or queries the DMM reading after setting the output current level in channel
adjustment process.
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Parameters:
<current> Measured value from DMM.

Manual operation: See "User Adjustment" on page 112

CALibration:CURRent:IMAX
Sets the output current to high value 100 % of Imax during current adjustment.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:CURRent:IMIN
Sets the output current to low value 1 % of Imax during current adjustment.
Usage: Event

Manual operation: See "User Adjustment” on page 112

CALibration:DATE?
Returns the channel adjustment date.
Usage: Query only

Manual operation: See "User Adjustment" on page 112

CALibration:END
Ends the channel adjustment.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:FACTory:RESTore
Restores the factory channel adjustment.
Usage: Event

Manual operation: See "Restore Factory Adjustment” on page 112

CALibration:SAVE
Saves the channel adjustment.
Usage: Event

Manual operation: See "User Adjustment” on page 112
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CALibration:STATe?

Returns the current state of channel adjustment.

State Descriptions

0 Idle

1 Busy

2 Waiting

12 Voltage adjustment completed

13 Current adjustment completed

16 Successful channel adjustment
17 Failed channel adjustment
Example: CAL:STAT? -> 12

Voltage adjustment is completed.
Usage: Query only

Manual operation: See "User Adjustment" on page 112

CALibration:TEMPerature?
Returns the temperature of selected channel.
Usage: Query only

Manual operation:  See "Temperatures in "C" on page 130
See "Misc" on page 130

CALibration:USER
Starts the channel adjustment process.
Usage: Event

Manual operation: See "User Adjustment” on page 112

CALibration:VOLTage:DATA <arg0>
CALibration:VOLTage:DATA?

Sets or queries the DMM reading after setting the output voltage level in channel
adjustment process.

Parameters:
<voltage> Measured value from DMM.

Manual operation: See "User Adjustment" on page 112
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CALibration:VOLTage:UMAX
Sets the output voltage to high value 100 % of Vmax during voltage adjustment.
Usage: Event

Manual operation: See "User Adjustment” on page 112

CALibration:VOLTage:UMIN
Sets the output voltage to low value 1 % of Vmax during voltage adjustment.
Usage: Event

Manual operation: See "User Adjustment" on page 112

9.8 Data and file management commands

The DATA and HCOPy subsystem contain commands for managing the files in the
instrument and external USB stick.

The LOG subsystem contains the commands for managing the data logging of the

instrument.
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DATA:DATA? <arg0>
Returns the logging file data of the selected file.

If manual trigger mode (trigger via TRIG function) is used, the logging function has to
be activated. Without activating the logging function in the manual trigger mode, the
instrument is not able to save a logging file internally or on the USB stick.
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Query parameters:
<filepath> Filepath of the logging file data.

Example: DATA:DATA?
"/int/logging/log-20201203T095013.965.csv" ->
#Device,NGP802
#Calibration Ch1,factory
Timestamp,U1[V],I1[A],P1[W]
09:50:14.078,2.0003,0.00007,0.00013
09:50:14.177,2.0003,0.00007,0.00014
09:50:14.278,2.0003,0.00007,0.00014
09:50:14.376,2.0003,0.00008,0.00016
09:50:14.477,2.0003,0.00008,0.00015
09:50:14.575,2.0003,0.00008,0.00017

Usage: Query only

DATA:DELete <arg0>
Deletes the specified file from memory.

Setting parameters:
<filepath> Filepath of the file.

Example: DATA:DEL
"/int/logging/log-20201203T095013.965.csv"
Deletes internal logging file 'log-20201203T095013.965.csV'.

Usage: Setting only
Manual operation: See "Delete, EEl" on page 115

DATA:LIST?
Queries all files in internal memory ('/int/") and external memory (‘/USB").

Example: DATA:LIST? -> "/USB1A/NGP/logging/
l0g-20201203T101025.829.csv", "/int/arb/
newWaveform.csv","/int/logging/log-20201203T101129.818.csv"

Usage: Query only

DATA:POINts? <arg0>
Queries the number of measurements from the selected logging file.

If manual trigger mode (trigger via TRIG function) is used, the logging function has to
be activated. Without activating the logging function in the manual trigger mode, the
instrument is not able to save a logging file internally or on the USB stick.

Query parameters:
<filepath> Filepath of the logging file data.
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Example: DATA:POIN?
"/USB1A/NGP/logging/log—-20201203T101025.829.csv"
->5
Returns 5 log files counts from "/USB1A/NGP/logging/
l0g-20201203T101025.829.csv".

Usage: Query only

HCOPy:DATA?
Returns the actual display content (screenshot).

Usage: Query only

HCOPy:SIZE:X?
Returns the horizontal dimension of the screenshots.

Usage: Query only

HCOPy:SIZE:Y?
Returns the vertical dimension of the screenshots.

Usage: Query only

LOG[:STATe] <arg0>
LOGI[:STATe]?

Sets or queries the data logging state.

Parameters:
<state> 1
Data logging function is enabled.

0
Data logging function is disabled.

*RST: 0
Example: LOG ON

L0G? -> 1
Data logging function is activated.

Manual operation: See "Logging" on page 56
See "Toggle Logging" on page 87
See "Enabled" on page 91
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LOG:COUNt <Set new value>[, <Return min or max>]
LOG:COUNLt? [<Return min or max>]

Sets or queries the number of measurement values to be captured.

Setting parameters:
<count> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>
Number of measurement values to be captured is set in the
range of 1 to 10000000.

MIN | MINimum
Minimum number of measurement values to be captured is set
at1.

MAX | MAXimum
Maximum number of measurement values to be captured is set
at 10000000.

Parameters for setting and query:
<count> MIN | MINimum | MAX | MAXimum

Returns the number of measurement values.

Example: LOG:COUN MAX
LOG:COUN? MAX -> 10000000

Manual operation: See "Mode" on page 91

LOG:DATA?
Returns 12 sets of latest logging data with minimum logging interval (8 ms).

Depending on the models, the data is returned in the following format for a 2-channel
models: <Ch1_voltage>,<Ch1_current>,<Ch1_power>,<Ch2_voltage>,<Ch2_cur-
rent>,<Ch2_power>,<Ch1_voltage>,<Ch1_current>,<Ch1_power>,<Ch2_volt-
age>,<Ch2_current>,<Ch2_power>...

Example: 2-channel models with 5 V set on Ch1 and 10V set on Ch2.
LOG:DATA? ->
"5.000,0.0000,0.000,10.000,0.0000,0.000,5.000,0.0000,0.000,1
0.000,0.0000,0.000,5.000,0.0000,0.000,10.000,0.0000,0.000,5.
000,0.0000,0.000,10.000,0.0000,0.000,5.000,0.0000,0.000,10.0
00,0.0000,0.000,5.000,0.0000,0.000,10.000,0.0000,0.000,
5.000,0.0000,0.000,10.000,0.0000,0.000,5.000,0.0000,0.000,
10.000,0.0000,0.000,5.000,0.0000,0.000,10.000,0.0000,0.000,
5.000,0.0000,0.000,10.000,0.0000,0.000,5.000,0.0000,0.000,10
.000,0.0000,0.000,5.000,0.0000,0.000,10.000,0.0000,0.000"

Usage: Query only

User Manual 5601.5610.02 — 14 238



R&S®NGP800 Remote control commands

Data and file management commands

LOG:DURation <Set new value>[, <Return min or max>]
LOG:DURation? [<Return min or max>]

Sets or queries the duration of the data logging.
Setting parameters:
<Set new value> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>
Duration of the data logging captured in the range of 0 s to
3.49*1075 s.

MIN | MINimum
Minimum duration of the data logging captured at 0 s.

MAX | MAXimum
Maximum duration of the data logging captured at 3.49*10"5 s.

Default unit: s

Parameters for setting and query:
<span> MIN | MINimum | MAX | MAXimum
Returns the duration of the data logging.

Example: LOG:DUR MAX
LOG:DUR? MAX -> 349000

Manual operation: See "Mode" on page 91

LOG:FNAMe?
Queries the filename and storage location for the data logging.

Example: LOG 0
LOG:FNAM? -> "
LOG 1
LOG: FNAM? -> "/int/logging/log-20190318T1141853.407.csv"
Enables the data logging and queries the data log filename.

Usage: Query only

Manual operation: See "Target Folder" on page 91

LOG:INTerval <Set new value>[, <Return min or max>]
LOG:INTerval? [<Return min or max>]

Sets or queries the data logging measurement interval. The measurement interval
describes the time between the recorded measurements.

Setting parameters:
<interval> <numeric value> | MIN | MINimum | MAX | MAXimum

<numeric value>
Measurement interval in the range of 0.008 s to 600 s.

MIN | MINimum
Minimum measurement interval is set at 0.008 s.
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MAX | MAXimum
Maximum measurement interval is set at 600 s.

Default unit: s

Parameters for setting and query:
<Return min or max> MIN | MINimum | MAX | MAXimum

Returns the measurement interval.

Example: LOG:INT 10
LOG:INT? -> 10

Manual operation: See "Interval" on page 91

LOG:LOCation [<>]
LOG:LOCation? [<>]

Sets or queries the logging location.

Parameters for setting and query:

<location> INT | EXT | DEF
INT
Internal location, i.e. "int/logging/".
EXT
External location, i.e. "USB1A/NGP/logging/".
DEF

Default location, i.e. "int/logging/".

Manual operation: See "Target Folder" on page 91

LOG:MODE <arg0>
LOG:MODE? <arg0>

Sets or queries the data logging mode.
Parameters for setting and query:
<mode> UNLimited | COUNt | DURation | SPAN

UNLimited

Infinite data capture.

COUNt

Number of measurement values to be captured.

DURation
Duration of the measurement values capture.

SPAN
Interval of the measurement values capture.

Example: LOG:MODE DUR
LOG:MODE? -> DUR

Manual operation: See "Mode" on page 91
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LOG:STIMe <Year>, <Month>, <Day>, <Hour>, <Minute>, <Second>
LOG:STIMe?

Sets or queries the start time of the data logging function.

Setting parameters:

<Year> Sets the year for the data logging function.
<Month> Sets the month for the data logging function.
<Day> Sets the day for the data logging function.
<Hour> Sets the hour for the data logging function.
<Minute> Sets the minute for the data logging function.
<Second> Sets the second for the data logging function.
Example: LOG:STIM 2018,08,18,08,18,18

LOG:STIM? ->2018,08,18,08,18,18

Manual operation: See "Mode" on page 91

LOG:TRIGgered[:STATe ] <arg0>
LOG:TRIGgered[:STATe ]?

Sets or queries the trigger conditions for logging.

Parameters:

<condition> OFF|1]12]3]|4|5|6|7]|8
OFF
There is no DIO pin that has a mode set to logging.
112|3|4]|5]|6|7]|8
DIO pin/s are enabled with a mode set to logging.
When DIO pin is enabled with logging mode, logging of the
channel assigned to that pin will be enabled when the correct
voltage is applied to the DIO pin.

Manual operation: See "Mode" on page 85

9.9 Status reporting commands

The status reporting system stores all information on the present operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. The STATus :OPERation and

STATus : QUEStionable subsystems contains commands to control the status report-
ing structure of the instrument.

See Section 8.4.1, "Structure of a SCPI status register", on page 159.
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Status reporting commands

STATus:OPERation registers

The commands of the STATus : OPERation subsystem control the status reporting
structures of the STATus : OPERation register.

The suffix at <Channel> selects the instrument channel. Depending on the instrument
models, the range is <1...4>.

STATus:OPERation:INSTrument:CONDItION?......oieeeieeeeeee e e e e e e e e e e e e e e 242
STATus:OPERation:INSTrument:ISUMmary<Channel>:CONDItion?.............ccceevreervrvnrnnnnnnn. 242
STATus:OPERation:INSTrument:ENABIE. ....ceiiiiiieee e e ieieieeitcee e e e e e e s e e e e e e e e e e e e 242
STATus:OPERation:INSTrument:ISUMmary<Channel>:ENABI€...........ccevrerrereriernennaaaaanennn. 242
STATus:OPERation:INSTrumMent:EVENL]?.....cvururiiriiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeevevessasananannnns 243
STATus:OPERation:INSTrument:ISUMmary<Channel>[:EVENt]?.........cccevueeeeeierinieeeeeeeennn. 243
STATus:OPERation:INSTrument:NTREANSIION. ......eeiiiiiiiieie it 243
STATus:OPERation:INSTrument:ISUMmary<Channel>:NTRansition...............cccoceeeeeeerinnnnee 243
STATus:OPERation:INSTrument:PTRANSIHION. ......utueieaaie e 243
STATus:OPERation:INSTrument:ISUMmary<Channel>:PTRansition..............uueuvueueeaaaannnn. 243

STATus:OPERation:INSTrument: CONDition?
STATus:OPERation:INSTrument:ISUMmary<Channel>:CONDition?

Returns the contents of the CONDition part of the status register to check for operation
instrument or measurement states. Reading the CONDition registers does not delete
the contents.

Suffix:
<Channel> 1..n

Return values:
<Condition> Condition bits in decimal representation.

Range: 1 to 65535
Usage: Query only

STATus:OPERation:INSTrument:ENABIe <arg0>
STATus:OPERation:INSTrument:ENABIle?
STATus:OPERation:INSTrument:ISUMmary<Channel>:ENABIe <arg0>
STATus:OPERation:INSTrument:ISUMmary<Channel>:ENABIe?

Controls or queries the ENABIe part of the STATus:OPERation register. The ENABIle
defines which events in the EVENt part of the status register are forwarded to the
OPERation summary bit (bit 7) of the status byte. The status byte can be used to cre-
ate a service request.

Suffix:

<Channel> 1..n

Parameters:

<Enable> Range: 1 to 65535

Increment: 1
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Example: STATus:0OPERation:INSTrument:ISUMmaryl:ENABle?
Reads the enable register for the Standard Operation Register

group.

STATus:OPERation:INSTrument[:EVENt]?
STATus:OPERation:INSTrument:ISUMmary<Channel>[:EVENt]?

Returns the contents of the EVENT part of the status register to check whether an
event has occurred since the last reading. Reading an EVEN register deletes its con-
tents.

Suffix:
<Channel> 1..n

Return values:
<Event> Range: 1 to 65535

Usage: Query only

STATus:OPERation:INSTrument:NTRansition <arg0>
STATus:OPERation:INSTrument:NTRansition?
STATus:OPERation:INSTrument:ISUMmary<Channel>:NTRansition <arg0>
STATus:OPERation:INSTrument:ISUMmary<Channel>:NTRansition?

Sets or queries the negative transition filter. Setting a bit in the negative transition filter
shall cause a 1 to 0 transition in the corresponding bit of the associated condition regis-
ter to cause a 1 to be written in the associated bit of the corresponding event register.

Suffix:
<Channel> 1..n

Parameters:
<NegativeTransition> Range: 1 to 65535

Example: STATus:0OPERation:INSTrument:ISUMmaryl:
NTRansition?
Query for negative transition.

STATus:OPERation:INSTrument:PTRansition <arg0>
STATus:OPERation:INSTrument:PTRansition?
STATus:OPERation:INSTrument:ISUMmary<Channel>:PTRansition <arg0>
STATus:OPERation:INSTrument:ISUMmary<Channel>:PTRansition?

Sets or queries the positive transition filter. Setting a bit in the positive transition filter
shall cause a 0 to 1 transition in the corresponding bit of the associated condition regis-
ter to cause a 1 to be written in the associated bit of the corresponding event register.

Suffix:

<Channel> 1..n

Parameters:

<PositiveTransition> Range: 1 to 65535
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Example: STATus:0OPERation:INSTrument:ISUMmaryl:
PTRansition?
Query for positive transition.

STATus:QUEStionable registers

The commands of the STATus : QUEStionable subsystem control the status reporting
structures of the STATus : QUEStionable registers.

The suffix at <Channel> selects the instrument channel. Depending on the instrument
models, the range is <1...4>.

STATus:QUEStionable:INSTrument:CONDItION?.......uuureeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeennnne 244
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:CONDItion?........cccceeeevrucieeerennnn. 244
STATus:QUEStionable:INSTrument:ENABIE. .....c...uiiieieiiici e e e eeee e e e e eeaanas 244
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:ENABIE..........c.uuuuuuicaaaiaaaaeeennn. 244
STATus:QUEStionable:INSTrument:EVENL]?.....ccuuuei it e e e e e e 245
STATus:QUEStionable:INSTrument:ISUMmary<Channel>[:EVENt]?.......ccoovvvvevninrnnnnnannnnnn. 245
STATus:QUEStionable:INSTrument:NTRaNSIION. .......veeeeeieeeieiiiieieeere e e e e e e eeeeeeeeeeereeeeeens 245
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:NTRansition...............cccccvueeeeeens 245
STATus:QUEStionable:INSTrument:PTRANSIION. ......iiiiieiiiie e eeeiee e e eeeee 245
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:PTRansition..............euuuvueueuennnnn. 245

STATus:QUEStionable:INSTrument:CONDition?
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:CONDition?

Returns the contents of the CONDition part of the status register to check for question-
able instrument or measurement states. Reading the CONDition registers does not
delete the contents.

Suffix:
<Channel> 1..n

Return values:
<Condition> Condition bits in decimal representation.
Range: 0 to 65535

Usage: Query only

STATus:QUEStionable:INSTrument:ENABIe <arg0>
STATus:QUEStionable:INSTrument:ENABIle?
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:ENABIle <arg0>
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:ENABIle?

Sets or queries the enable mask that allows true conditions in the EVENTt part to be
reported in the summary bit.

If a bit in the ENABIe part is 1, and the corresponding EVEN bit is true, a positive tran-
sition occurs in the summary bit. This transition is reported to the next higher level.

Suffix:
<Channel> 1..n
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Parameters:

<Enable_Value> Bit mask in decimal representation.
Range: 0 to 65535

Example: STATus:QUEStionable: INSTrument: ISUMmaryl:
ENABle?
Queries the event register for the Standard QUEStionable Reg-
ister group.

STATus:QUEStionable:INSTrument[:EVENt]?
STATus:QUEStionable:INSTrument:ISUMmary<Channel>[:EVENt]?

Returns the contents of the EVENT part of the status register to check whether an
event has occurred since the last reading. Reading an EVEN! register deletes its con-
tents.

Suffix:
<Channel> 1..n

Return values:
<Event> Event bits in decimal representation

Range: 0 to 65535
Usage: Query only

STATus:QUEStionable:INSTrument:NTRansition <arg0>
STATus:QUEStionable:INSTrument:NTRansition?
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:NTRansition <arg0>
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:NTRansition?

Sets or queries the negative transition filter. Setting a bit in the negative transition filter
shall cause a 1 to 0 transition in the corresponding bit of the associated condition regis-
ter to cause a 1 to be written in the associated bit of the corresponding event register.

Suffix:
<Channel> 1..n

Parameters:
<NegativeTransition> Range: 1 to 65535

Example: STATus:QUEStionable:INSTrument:ISUMmaryl:
NTRansition?
Query for negative transition.

STATus:QUEStionable:INSTrument:PTRansition <arg0>
STATus:QUEStionable:INSTrument:PTRansition?
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:PTRansition <arg0>
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:PTRansition?

Sets or queries the positive transition filter. Setting a bit in the positive transition filter
shall cause a 0 to 1 transition in the corresponding bit of the associated condition regis-
ter to cause a 1 to be written in the associated bit of the corresponding event register.
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Status reporting commands

Suffix:

<Channel> 1..n

Parameters:

<PositiveTransition> Range: 1 to 65535

Example: STATus:QUEStionable:INSTrument:ISUMmaryl:

PTRansition?
Query for positive transition.
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10

10.1

10.2

Problems during firmware update

Troubleshooting

e Displaying status information.............cooiieiiiiiiie 247
e Problems during firmware update.............uuuiiiciiiiiii s 247
e Problems with remote control over LAN.........cooi e 248
o Contacting CUStOMEr SUPPOIT.......eeiiiiiieaiie e e e e e e e e e e e e e e e 248

Displaying status information

The R&S NGP800 displays notifications to inform you on current settings and states. It
distinguishes between status, information, warning and error notifications.

Some information and messages are entered in the error/event queue of the status
reporting system, see Section 8.4, "Status reporting system", on page 159.

Problems during firmware update

The firmware update is described in Section 7.6, "Update device", on page 131.
Solutions for potential problems that can occur during firmware update are described in
the following sections.

Firmware update was interrupted

If, for example, a power cut happens during the firmware update, problems can occur.

1. Perform the firmware update again. Sometimes, repeating the update fixes the
problems.

2. If the R&S NGP800 still cannot be updated, contact your local service representa-
tive, see Section 10.4, "Contacting customer support", on page 248.
Firmware update was aborted

If there is not enough free memory space, the firmware update will be aborted. The
instrument will display an error message.

» Start the firmware update again.
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10.3

10.3.1

10.3.2

10.4

Contacting customer support

Problems with remote control over LAN

Cannot establish a LAN connection

If you have problems establishing a LAN connection as described in Section 3.1.8,
"Connecting to LAN", on page 25:

1. Check if the TCP/IP address information is valid.

2. Assign the IP address manually, e.g. if the network does not support DHCP config-
uration.

Cannot communicate over LAN

If you have problems establishing a LAN communication:

1. Refer to the application note 1SL374: How to communicate with R&S devices
using VISA that provides comprehensive information on configuring the interfaces,
required drivers, and testing the communication.

2. If you still have problems, contact the customer support.

Contacting customer support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer sup-
port center. A team of highly qualified engineers provides support and works with you
to find a solution to your query on any aspect of the operation, programming or applica-
tions of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this
QR code:
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Contacting customer support

Figure 10-1: QR code to the Rohde & Schwarz support page
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11 Transport

Lifting and carrying
See "Lifting and carrying the product” on page 10.

Packing

Use the original packaging material. It consists of antistatic wrap for electrostatic pro-
tection and packing material designed for the product.

If you do not have the original packaging, use similar materials that provide the same
level of protection.

Securing

When moving the product in a vehicle or using transporting equipment, make sure that
the product is properly secured. Only use items intended for securing objects.
Transport altitude

Unless otherwise specified in the specifications document, the maximum transport alti-
tude without pressure compensation is 4500 m above sea level.
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12.1

12.2

12.3

Internal battery replacement

Maintenance, storage and disposal

We advise to check the nominal data from time to time.
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e Internal battery replacement....... oo 251
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Cleaning

How to clean the product is described in "Cleaning the product” on page 13.

Do not use any liquids for cleaning. Cleaning agents, solvents, acids and bases can
damage the front panel labeling, plastic parts and display.

Changing fuses

If the product does not start, it is possible that a blown fuse is the cause. The fuse is
located in the socket of the power supply.

For details on changing fuses, see "To replace the power fuse" on page 23.

Internal battery replacement

An internal CR2032 coin cell battery powers the real-time clock circuit which provides
continuous time stamp for the instrument. If the battery fails, the system clock and time
stamp for the logging function are not available but other instrument functions are not
affected.

Under normal usage at room temperature, the battery is expected to last up to 10
years. However, the battery life expectancy is reduced if the device is stored at temper-
ature above 40°C for an extended period of time.

If the instrument cannot retain the date and time settings after turning off the AC input,
the battery is discharged.

Contact your local service partner for battery replacement.
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Disposal

12.4 Storage

Protect the product against dust. Ensure that the environmental conditions, e.g. tem-
perature range and climatic load, meet the values specified in the specifications docu-
ment.

12.5 Disposal

Rohde & Schwarz is committed to making careful, ecologically sound use of natural
resources and minimizing the environmental footprint of our products. Help us by dis-
posing of waste in a way that causes minimum environmental impact.

Disposing of electrical and electronic equipment

A product that is labeled as follows cannot be disposed of in normal household waste
after it has come to the end of its life. Even disposal via the municipal collection points
for waste electrical and electronic equipment is not permitted.

hi¢

Figure 12-1: Labeling in line with EU directive WEEE

Rohde & Schwarz has developed a disposal concept for the eco-friendly disposal or
recycling of waste material. As a manufacturer, Rohde & Schwarz completely fulfills its
obligation to take back and dispose of electrical and electronic waste. Contact your
local service representative to dispose of the product.
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Parallel mode

13 Applications

For safety information, see Section 3.1.6, "Connecting to power", on page 23.

To increase output voltage and current, it is possible to operate the channels in series
or parallel mode. In general, the output voltages of R&S NGP800 to be combined are
independent.

13.1 Series mode

This type of interconnection adds the individual output voltages. The same current
flows through all outputs. The current limits for the outputs wired in series should be
set to the identical value. If one of the outputs exceeded the current limit, the total volt-
age will naturally collapse. See Section 4.4, "Modes of operation”, on page 62.

It is recommended to set the voltages of all connected channels to a similar value in
order to distribute the loads evenly (not absolutely necessary). When all four channels
are connected in a series mode and if a (low resistance) load is connected; there is a
chance of damaging a channel when that channel is switched off. This is due to the
protection diode working as a bypass to connect the other channel in a series mode.
Once the protection diode is shorted, the channel will be defective.

Therefore, it is necessary to always have all channels or no channel switched on at all.

If the instrument switches to constant current (CC) mode during a series connection,
the voltage display becomes inaccurate.

32V 32V
1A 1A
Chi h? Ch3 Cha
606 00 00 00
64 V l
1A

Figure 13-1: Example of series connection

13.2 Parallel mode

If it is necessary to increase the total current, the power supply outputs must be wired
in parallel. The maximum total current is the sum of the individual currents of all sour-
ces connected in parallel.
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Parallel mode

The output voltages for the individual outputs should be set to the same voltage value
as precisely as possible. For slight voltage differences, it is common in a parallel oper-
ating mode to first charge a voltage output up to the current limit; the other voltage out-
put provides the remaining current. See "Principles of operation in parallel mode"

on page 254.

For power supplies that are connected in parallel, it is possible that compensating cur-
rents flow within the power supplies. The use of power supplies by other manufactur-
ers, which are potentially not overload proof, can cause destruction of these units as
currents may be distributed unevenly.

10V 10V
20 A 20A

e® ©© 00 ©

' O
‘c:
<D

=
o
I

Figure 13-2: Example of parallel connection

Principles of operation in parallel mode

Generally, a higher current is first supplied from the channel with the higher output volt-
age. Once this channel reaches its power limit, the remaining current is made available
by the channel that is connected in parallel. In this scenario, it is unpredictable which
channel supplies the higher current because it is also possible for channels with identi-
cal voltage values to display a low voltage difference.

By increasing the voltage slightly, the load distribution can be manipulated. If the volt-
age for a channel is to be increased by 50 mV, for instance (by a set of identical
cables), the current will initially be provided by this channel.

If you wish to distribute the load to multiple channels, it is recommended to set the cur-
rent limit of the channel that is to supply the main current to a fraction of the current.
This approach handles the semiconductor with care and improves the heat dissipation,
as the power loss is distributed more evenly.
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Glossary

CDC: USB communications device class. A composite universal serial bus device
class.

DHCP: Dynamic host configuration protocol. A type of network management protocol
used for automatically assigning IP addresses and other communication parameters to
devices connected to the network.

FTP: File transfer protocol. A network protocol for file transfer between computers over
TCP/IP.

GPIB: General purpose interface bus, also known as IEEE 488. It is a short-range digi-
tal communications 8-bit parallel multi-master interface bus.

OCP: Overcurrent protection refers to a type of protection circuit that shuts down the
instrument when the current exceeds the rated ampere capacity of a circuit or the con-
nected equipment on that circuit.

OPP: Overpower protection refers to a type of protection circuit that shuts down the
instrument when the output power exceeds its maximum rating.

OVP: Overvoltage protection refers to a type of protection circuit that shuts down the
instrument when the voltage exceeds a preset level.

TCPI/IP: Transmission control protocol/internet protocol connection. An internet proto-
col suite that allows devices in a network to communicate.

TMC: USB test and measurement class. Supports communications with test and mea-
surement equipment.

VNC: Virtual network computing. A graphical desktop sharing system that uses the
remote frame buffer protocol to remotely control another computer.
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[SOURCEJALIMIE[ZSTATE]. ...ttt ettt ettt a e bt s et e eeete et et neeeneesneeneeaneenee e 185
[SOURce:]CURRent[:LEVel][:IMMediate]: ALIMIt:LOWET...........coiiiiiiiiiitiecee e 186
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[SOURce:]CURRent[:LEVel][:IMMediate][:AMPLItUAE]........c.coiiiiiiiiieiie e 194
[SOURCE:IPOWENPROTECHONICLEAN..........uiiiiiiiieeceeee ettt e e et e e et e e e e e e aae e e e beeeaannes 210
[SOURCe:]IPOWeEr:PROTECHON:LEVEL......cc.eiiiiiiiiee e e 210
[SOURCce:]IPOWer:PROTECHON: TRIPPEA?. ...ttt 211
[SOURCE:IPOWENPROTECHON[ISTATE]. .. cecitiee ettt ettt ettt e e et e e e s e e e e enaaeeeesseaeesaeeeenes 209
[SOURce:]PROTection:CLEar.................

[SOURCce:]VOLTage:AINPut:INPut

[SOURce:]VOLTage:AINPUt: TRIGGEIrEA[:STATE]. ... cciuiie ittt ettt 229
[SOURCE:]VOLTAGE: AINPULISTATE]. ...ttt ettt ettt ettt e e e ens 229
[SOURCce:]VOLTage:PROTECHONICLEA.........coiiiiiiiii et 207
[SOURCce:]VOLTage:PROTECHONILEVEL........coeiiiiiiieeieeie et 207
[SOURCce:]VOLTage:PROTECHON: TRIPPEA?.......ooiiiiiii it 208
[SOURCce:]VOLTage:PROTection[:STATe]..

[SOURCe:]VOLTage:RAMP:DURGLION. ..ottt ettt ettt ettt e e nbeesneeaane
[SOURCE:]VOLTAGE:RAMPESTATEL. ...ttt ettt ettt b ettt ettt ettt et e e e e e e e ans
[SOURCce:]VOLTage:SENSE: TRIPPEA:CLEGN........cciiiiiiiii e 188
[SOURCE:]VOLTage:SENSEITRIPPEA?. ...ttt ettt et enbeesnee e 188

ARBIrary:BLOCKIDATA ...ttt ettt e et a et ea e et ea e e et eme et e eb e et e bt e e e eteenneereenes 220
ARBItrary:BLOCKIENDPOINT?........citiiiiiiie ettt ettt et be e bt st e et e ab e eneeanneeas 221
ARBIrary:BLOCKIFNAME. ........ooiuiiiiieiie ettt ettt b e e ae e e bt e en b e e abe e e b e e eseeeteeanbeeabeeaneeas 221
ARBItrary:BLOCK:REPEIIONS. ..ottt 221
ARBITAIYICLEGT. ...ttt ettt e e ae e e bt e ettt b e ebe et nar et e enes 222
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ARBitrary:FNAMe..

ARBIFAINYILOAD. ...ttt h ettt et b e e st e h e et e e ae e bt e bt bttt et neen
ARBIrary:REPELIIONS. ...ttt ettt et e e e e 224
ARBITAIYISAVE .. ...ttt h e b e b e a et a et a bt a bRt b bbbttt 224
ARBitrary:SEQUeNCe:BEHAVIONEND............oiiiiiiii e 224
ARBItrary:SEQUENCEICLEGN. .......coiiiiiiiiiiee et 225
ARBItrary:SEQUENCEENDPOINT?........oiiii e 223
ARBItrary:SEQUENCEIREPELTIONS. ..ot 225
ARBItrary:SEQUENCEITRANSTE ...ttt 225
ARBItrary: TRIGGEred: GROUP[:STATE]. ...ttt ettt et et e et e e e st e e e e be e e aanbeeesnbeeeanneeeeannnas 225
ARBItrary: TRIGGEred:POINI:STATE]. .....ceitiiiiiiiieite ettt ettt 226
ARBitrary:TRIGgered[:STATe]

P a1 = 1Y RS T N L= PSSP UPRRY
CALIbration:AINPULCANGCEL ...ttt e et e e et e e e et e e e nnneeeeneeeeanseeeeanseeeannseeennnes
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CALibration:AINPut:FACTory:RESTore...
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CALIbration:AINPULSTARL. ......ootiiie ettt
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CALIibration:CURRENEIMIN. ...ttt e et e e st e e ssete e e anseeeessseaeesaeeesnsaeeesnneneennneees 233
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