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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 NGT3600

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 NGT3600

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 NGT3600. 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 NGT3600 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 230.

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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Documentation overview

2 Welcome to R&S NGT3600

The one or two-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.

Key features

All output channels of R&S NGT3600 are galvanically isolated, floating and protected
against overloading and short-circuits. Outstanding key features are:

® One or two channels with maximum 1800 W total output per channel

® Maximum output voltage of 80 V per channel

® Two-quadrant power supply with maximum output source current of 50 A and sink
current of 2.5 A per channel

® Parallel or series connection to achieve higher current and voltage respectively

® Multipurpose protection functions (OVP, OCP, OPP) set separately for each chan-
nel

® QOvertemperature protection function (OTP) against overheating for each channel

® Protection linking function against OVP, OCP, OPP and OTP for the two-channel
model

® Arbitrary function for freely definable voltage and current sequences with a time-
frame as short as 1 ms

® Ramp function to ramp up supply voltage within a defined timeframe of 10 ms to
10s

e Digital I/O function to generate trigger events for output control and indication

® Multi-device connection setup for up to 6 single-channel or 3 two-channel power
supplies to generate higher current and voltage outputs

® Various interfaces (USB, LAN) for ease of remote connection

® Various control settings (Delay, High impedance mode, Output impedance, Remote
sense and Output relay lock) for each output control

For more information, see the specifications document.

2.1 Documentation overview

This section provides an overview of the R&S NGT3600 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/ngt3600
Further documents are available at:

www.rohde-schwarz.com/product/ngt3600
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Documentation overview

2.1.1 Getting started manual

Introduces the R&S NGT3600 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 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

2.1.4 Specifications and product brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S NGT3600. 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/ngt3600

2.1.5 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.

2.1.6 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.
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R&S®NGT3600 Welcome to R&S NGT3600

Documentation overview
See www.rohde-schwarz.com/firmware/ngt3600

2.1.7 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/ngt3600

2.1.8 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/ngt3600
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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 NGT3600 carefully.

2. Retain the original packing material. Use it when transporting or shipping the
R&S NGT3600 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 228.

Delivery package
The delivery package contains the following items:

® R&S NGT3600 power supply

® One AC terminal block plug (PN: 3722.6613.00)

® One 8-pin plug (PN: 3639.1002.00) for digital I/O connections

® One cable cover (PN: 5602.4969.00)

® One cable gland (PN: 3859.1839.00) with M25 lock nut (5147.6108.00)
® Depending on the power supply models:

— For one-channel model: one output terminal block plug (PN: 3692.7318.00),
one share bus terminal block plug (PN: 3660.5649.00), one ferrite core (PN:
5174.1110.00) and one remote sense terminal block plug (PN: 3660.5561.00)

— For two-channel model: two output terminal block plugs (PN: 3692.7318.00),
two share bus terminal block plugs (PN: 3660.5649.00), two ferrite cores (PN:
5174.1110.00) and two remote sense terminal block plugs (PN: 3660.5561.00)

® 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 NGT3600

Adequate air circulation must be ensured during operation. For continuous operation, a
horizontal position is preferable.

See also:

® "Setting up the product” on page 10

® ‘"Intended use" on page 9

3.1.4.1 Mounting the R&S NGT3600 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 may damage the product.

The heat produced inside the instrument is guided to the exterior via a temperature
and load-controlled fan. The R&S NGT3600 has multiple temperature sensors that
check the heat generation and internal shunt resistor that monitor the load in the
instrument to 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.
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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 NGT3600 in a rack

1. Lift the R&S NGT3600 to shelf height.

2. Push the R&S NGT3600 onto the shelf until the rack brackets fit closely to the rack.

3. Tighten all screws at the rack brackets with a tightening torque of 1.2 Nm to secure
the R&S NGT3600 at the rack.

To unmount the R&S NGT3600 from a rack
1. Loosen the screws at the rack brackets.

2. Remove the R&S NGT3600 from the rack.

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, Il or IV; the maximum potential against earth generated by the user must not
exceed 600 VDC in this application.

See also "Measurement categories" on page 12.

General instrument specifications

See Table 3-1 for the general data on the instrument specifications. Refer to the speci-
fications document for details.

Table 3-1: General data on instrument specifications

Mains nominal voltage AC 100 VAC to 240 VAC £ 10%
50 Hz / 60 Hz
22 At0 18.3A

Power consumption Maximum input power (with auto- | 2200 W for R&S NGT3621

matic power limiting) 4400 W for R&S NGT3622

Mains fuses 100 VAC to 240 VAC Internal 30 A, 500 V fast-acting

The fuse is not user accessible.
See "To replace the power fuse"

on page 27.
Temperature Operating temperature range +5 °C to +40 °C
Storage temperature range -20°Cto +70 °C

Humidity Non-condensing 5% to 95 %
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Display - TFT 4.3” 480 x 272 pixels touch-
screen

Rackmount capability - 19 " rack, 2U height

Dimensions LxWxH 481 mm x 565 mm x 87.9 mm

(18.94 in x 22.24 in x 3.46 in)

Weight R&S NGT3621 13.5 kg (29.76 Ib)

R&S NGT3622 18.5 kg (40.79 Ib)

Operating limits

The R&S NGT3600 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 NGT3600 to ensure safe
operation of the instrument.

See Table 3-2 for protection limits of the R&S NGT3600.
Table 3-2: Protection limits for R&S NGT3600

Specification Limits

Maximum output voltage 80 VDC

Maximum output current 50 A

Maximum sink power 90 W

Maximum voltage against earth 600 VDC

Maximum counter voltage (same polarity) 88 VDC

Maximum reverse voltage (opposite polarity) 0.4 VDC

Maximum reverse current 50 A for 5 minutes

AC input 100 VAC to 240 VAC % 10%,
50 Hz / 60 Hz

Maximum power output 100 VAC to 120 VAC 1800 W for R&S NGT3621
1800 W for R&S NGT3622

200 VAC to 240 VAC 1800 W for R&S NGT3621

3600 W for R&S NGT3622

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.
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® Use double-shielded data cables with a length < 3 m for connectors of external
devices.

® Use insulated wires for output supply/terminal connections.

® 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 "Channel output connector (8a) (8b)" on page 37.

Cable cover and cable gland assembly

To prevent potential short hazards from exposing wiring at the mains input connector, a
cable cover assembly is added to cover the AC power inlet on the rear panel, see Fig-
ure 3-1.

Figure 3-1: Cable cover assembly

1 = Latching point on the cable cover
2 = Cable gland assembly
3 = Cable cover

To assemble cable cover and cable gland.

1. Use only the supplied cable cover and cable gland assembly.
The cable gland assembly comes with a lock nut, gland body and gland nut.
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Figure 3-2: Cable gland assembly

1 = Lock nut
2 = Gland body
3 = Gland nut

2. Insert the gland body to the cable cover with the lock nut aligned inside the cover.

Figure 3-3: Components of cable cover assembly

1 = Lock nut
2 = Cable cover
3 = Gland body

3. Use a suitable tool, such as a hex socket with a handle, to tighten the lock nut with
a tightening torque of 1.03 Nm to secure the gland body with the cable cover.

4. Do not tighten the gland nut as it is used for tightening the power cable, see Sec-
tion 3.1.6, "Connecting to power", on page 23.

Note: The gland nut provides a clamping range for cable diameters from 9 mm to
17 mm.

3.1.6 Connecting to power

For safety information, see "Connecting to power" on page 11 and "Working with haz-
ardous voltages" on page 11.
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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 NGT3600 using the ground terminal on the rear panel. See "To
ground terminal" on page 27.

2. WARNING! Shock hazard. Do not use a power cable as a disconnect device from
AC mains.
For external protection and disconnection from AC mains, connect the
R&S NGT3600 to AC mains via an external 30 A disconnect device, e.g. switch or
circuit breaker compliance to UL/CSA/EN 61010-1. The switch or circuit breaker
must be easily accessible in the installation.

3. Use an AC cable, 3 x AWG10 or larger diameter, UL/CSA/VDE approved, for the
line connection of AC terminal block plug to the external disconnect device.
The wiring of the connection must be made by an electrically skilled person in
accordance with local electrical codes. A thicker wire gauge may be required if
wires are operating at higher ambient temperature.

4. |Insert the AC cable via the cable cover assembly, which is used to cover the AC
power inlet on the rear panel.
See also "Cable cover and cable gland assembly" on page 22.

5. Wire the power cable line to the AC terminal block plug, disconnect device and AC
mains. See "Disconnect device for AC connection" on page 38 and Figure 3-5.

Figure 3-4: Wiring power cable line connection

1 = AC terminal block plug
2 = Direction towards disconnection device and AC mains
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Use intact cables and route them carefully so that they cannot be damaged or trip-
ped due to loose cables. Check the power cables regularly to ensure that they are
undamaged.

Figure 3-5: Connect AC terminal plug to R&S NGT3600

6. Connect the AC terminal block plug to the AC power supply of R&S NGT3600.
Tighten the screws on the AC terminal block plug to secure the connection to
R&S NGT3600. See Figure 3-5.

7. WARNING! Fire hazard. If the current rating of the AC power plug is exceeded,
overheating may occur.
Use an AC power plug with sufficient current rating to avoid overheating when
device is operated at maximum output power. Recommended to only use industrial
power plugs as according to IEC 60309-1 with a minimum current rating of 32 A.

8. Remove the two screws at the rear panel (see Figure 3-5) and align the cable
cover assembly over the screw points. See Figure 3-6.
Note: The latching point on the cover must engage with the latching hole on the
R&S NGT3600. See Figure 3-1.

9. Tighten the two screws back onto the cable cover assembly with a tightening tor-
que of 1.03 Nm.

10. Tighten the gland nut to secure the AC cable to the cable gland.
See also Figure 3-2,
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Figure 3-6: Power connection to R&S NGT3600

1 = Rear panel screw
2 = Cable cover

3 = Gland nut

4 = Cable gland

5 = AC cable

To connect a power line using a 3-phase system

A WARNING

Shock hazard

Do not use a power cable as a disconnect device from AC mains. See "Shock hazard"
on page 24.

If the current rating of the AC power plug is exceeded, overheating may occur. See
"Fire hazard" on page 25. Use an AC cable, 3x AWG10 or larger diameter,
UL/CSA/VDE approved, for the line connection of AC terminal block plug to the exter-
nal disconnect device.

Ground the R&S NGT3600 using the Earth wire of the 3-phase power line system. See
"Meaning of safety labels" on page 13.

The following illustrates the 3-phase system connection and the corresponding voltage
ratings. Common input connection configurations include Wye and Delta, as shown in

Table 3-4.
Table 3-3: Voltage ratings requirement
Voltage (Line to Neutral) 3-phase system 200 VAC - 240 VAC +/- 10 %
Mains nominal voltage (Delta: Line to Line, Wye: Line to | 50 Hz /60 Hz
Neutral)
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Table 3-4: 3-phase input connection configuration

Wye connection Delta connection

L3 L1
L1

Neutral

L3 L2
L2

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, /. 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.

3. Fasten the screw with a tightening torque of 1.2 Nm.
4

Connect the cable to ground.

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

Before connecting to the load, check that the AC power is turned off.

To connect to a load

1. WARNING! High floating output. Output can be floated up to 600 Vdc with respect
to chassis.

Turn off all connected equipment before making any connection changes to avoid
electric shock.
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2. WARNING! Fire hazard. High voltage over insufficient cross-sectional area of load
wire can cause overheating of wire.
Use load wires with sufficient cross-sectional area to avoid overheating when carry-
ing the maximum short-circuit current of the power supply.
Recommend to use AWG 8 or larger diameter to support 50 A current rating of
each output at 30 °C. A thicker wire gauge may be required if load wires are oper-
ating at higher ambient temperature. See Figure 3-7.

3. WARNING! Shock hazard. Power supply can generate voltage above 60 V.

Check that the load connection has no accessible live parts, and the wiring used
has a rating greater than the output of the power supply. See Figure 3-7.

Ensure that the output terminal block is plugged into the rear panel output connec-
tor before powering up the R&S NGT3600.

Output terminal block

=
Load
o d AWG 8 or thicker ]
L

Figure 3-7: Connection to load

4. CAUTION! Risk of hearing damage. Extensive operation of the R&S NGT3600 at
sound levels exceeding 80 dBA may lead to hearing damage.

Recommend to use the personal protective equipment (PPE), such as earplugs, to
safeguard your hearing during prolonged exposure to such conditions.
5. NOTICE! Overvoltage. Reverse remote sense can cause overvoltage.

Do not disconnect or short the remote sense wires when the remote sense function
is activated as it causes a brief overvoltage condition which could damage the
DUT.

Recommend to use twisted or shielded pair wire for remote sense wiring to mini-
mize noise pickup.
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Output terminal block
2=

Load

& AWG 8 or thicker I—f—

Remote sense terminal block

Twisted pair

Figure 3-8: Connection to load with remote sense

NOTICE! Floating output in series connection. Connecting share bus wires during
a series connection causes instrument damage.

Do not connect share bus wires during a series connection. Share bus is discon-
nected by default, enable share bus function by enabling the share bus relay on
the device. See connection details in Figure 3-9.

Share bus 1 Share bus 2 Share bus 3

Figure 3-9: Daisy chain connection of share bus port for parallel operation

Add a ferrite core on the output cable to reduce the electronics noise and suppress
high-frequency signals on the cable.

Clamp the ferrite core on the cable about 25 mm to 50 mm away from the output
terminal block as shown in Figure 3-10.

Attach two cable ties on both sides of the ferrite core to secure the position on the
cable.
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Ferrite core

H 25 mm to
250 mm

Figure 3-10: Clamp ferrite core on cable

3.1.8 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.

> Set the switch on the power supply to position [I].
For the location of the switch, see Section 3.2.1, "Front panel”, on page 32.

The instrument performs a system check, boots the operating system and starts
the R&S NGT3600 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 NGT3600 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 and disconnect R&S NGT3600 from power

@ For safety reasons, switch off the mains switch when the instrument is not in use.

1. Set the switch on the power supply to position [0].

All current settings are saved and the operating system shuts down.

2. Disconnect the AC power cable from the socket outlet.
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3.1.9 Connecting to LAN

To establish LAN connection

The R&S NGT3600 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 NGT3600.

1. NOTICE! Recommendation on secure operation. The R&S NGT3600 is designed
to operate at local workplaces or in secured networks (LAN). It should not be
accessible from the internet because of a potential security risk, e.g. attackers
could misuse or damage your device.

Always install the latest firmware.

By default, the R&S NGT3600 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 NGT3600 cannot obtain an IP address automatically, or can-
not establish the connection, the LAN interface icon, ® in the status bar turns gray.
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 NGT3600 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 NGT3600 indicates the address information
and LAN parameters in the LAN settings dialog. See Figure 3-11.

DHCP & Auto IP: IP Address:

ON

MAC Address: Subnet Mask: Gateway:

26:54:e8:9b:11:9¢

Reset Configuration

Figure 3-11: LAN settings dialog
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3.1.10 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 NGT3600 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 may lead to unsuccessful updates and/or 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 NGT3600. 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 32

® Section 3.2.2, "Rear panel", on page 34

These sections explain the controls and connections on the front and rear of the

R&S NGT3600. For technical details of the connectors, see the specifications docu-
ment.

The meanings of the labels on the R&S NGT3600 are described in Section 1.2, "Labels
on R&S NGT3600", on page 13.

3.2.1 Front panel
Depending on the model of R&S NGT3600, the number of channels and controls on

the front panel varies. The function keys and navigation controls are located on both
sides of the front panel. The following front view description introduces each model

individually.

Table 3-5: Power supply models

Models Number of output terminals

R&S NGT3621 (0V-80V/-25A-50A) 1 (maximum 1800 W output / 1800 W per channel)
R&S NGT3622 (0V-80V/-25A-50A) 2 (maximum 3600 W output / 1800 W per channel)
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Figure 3-13: R&S NGT3600 front panel for one-channel model

1 = Power key

2 = Menu control keys

3 = USB Type-A interface

4 = Touchscreen display

5 = Output and channel keys
6 = Navigation controls

7 = Air ventilation inlet

8a, 8b = Front handle

Power key (1)

The [Power] key switches the instrument on and off, see Section 3.1.8, "Switching on
or off", on page 30.

Menu control keys (2)

The menu control keys include the [Home], [Settings] and [User] keys. These keys
allow you to access to 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 61.
USB Type-A interface (3)

The USB Type-A interface is provided to connect a USB flash drive to perform firm-
ware update, data logging and store screen captures.

See Section 3.1.10, "Connecting USB devices", on page 32.
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Touchscreen display (4)

The display is a color TFT touchscreen. Depending on the instrument models, up to
two channels are shown on the screen layout with different result fields displayed. The
respective measurement readings and access to instrument settings are displayed in
the individual channel display area.

There are two information status bars to display the overall instrument operating mode
and channel settings of the instrument. These information status bars are located 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 respectively.

For a detailed description on the screen layout, see Section 3.4.2.1, "Understanding
the display information”, on page 43.
Output and channel keys (5)

The R&S NGT3600 is a two-quadrant power supply. Depending on the instrument
models, up to two channel keys and one output key are available to select channel(s)
and enable/disable the output(s) to sink or source power.

Navigation controls (6)

The navigation controls include a rotary knob, arrow keys, [Back] key and [Enter] key.
These keys are means of navigation and adjustment. When pressed or rotated, they
perform tasks like navigation around the screen, adjustment of parameter values or
confirmation of entries.

For a detailed description on the navigation controls, see Section 3.4.2, "Means of
manual interaction”, on page 42.
Air ventilation inlet (7)

Multiple air ventilation inlets are available on the chassis to ventilate the power supply
from overheating. Do not obstruct these ventilation inlets.

For details on setting up the R&S NGT3600, see Section 3.1.4, "Setting up the
R&S NGT3600", on page 19.

Front handle (8a) (8b)

The left and right front handles are available for easy handling.

For details on setting up the R&S NGT3600, see Section 3.1.4, "Setting up the
R&S NGT3600", on page 19.
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 specifications document.
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Figure 3-14: R&S NGT3600 rear panel for two-channel model

1 = Ground terminal

2 = Multi-device interface

3 = Digital /0O connector

4 = Ethernet (LAN) interface

5 = USB Type-B interface

6a, 6b = Share bus connector for channel 1 (6a) and channel 2 (6b)

7a, 7b = Remote sense connector for channel 1 (7a) and channel 2 (7b)
8a, 8b = Channel output connector for channel 1 (8a) and channel 2 (8b)
9 = Air ventilation outlet

10 = AC power supply

Ground terminal (1)

Protective ground terminal to secure the R&S NGT3600, e.g. with a ground external
conductor, see Section 1.2, "Labels on R&S NGT3600", on page 13.

Multi-device interface (2)

Risk of instrument damage

Do not connect the multi-device interface to the LAN to prevent damage to the instru-
ment.

Two standard RJ-45 connectors are available for connecting up to six channels in a
multi-device mode configuration. In this mode, outputs of the connected devices are
controlled as a single output to generate higher current (parallel connection) or higher
voltage (series connection).
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Digital I/O connector (3)

Risk of instrument damage

Do not exceed the maximum voltage rating of the digital 1/0 pins (0 V to 24 VV max)
when supplying voltages to the pins.

Do not supply more than 500mA to the digital I/O pin when it is in a device-driven low
state configured as trigger output.

For more information, see the specifications document.

An 8-pin terminal block provides connection to the digital I/O connection, see
Table 3-6.

Table 3-6: Pin configurations

DIO connector Signal name Value range Pin number
DIO 1 0 Vdc to 3.3 Vdc 1
1 [gs68565¢) 255 :
DIO 3 3
DIO 4 4
DIO 5 5
DIO 6 6
GND 0 Vdc 7,8

Ethernet interface (4)

The Ethernet interface is used to connect the R&S NGT3600 to a LAN (local area net-
work) for remote control, remote operation and data transfer.

For more information on the connection setup, see Section 8.1.2, "LAN interface",
on page 138.
USB Type-B interface (5)

The USB Type-B interface is used to connect a computer for remote control of the
R&S NGT3600.

For more information, see Section 8.1.3, "USB interface", on page 141.

Share bus connector (6a) (6b)

The share bus connector is available to ensure equal current sharing during the opera-
tion of a parallel connection.

Connector for channel 2 is only available for the two-channel model.

For a detailed description on the share bus connection, see Section 3.1.7, "Connecting
the load", on page 27.
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Remote sense connector (7a) (7b)

The remote sense ("+Sense", "-Sense") allows the power supply to regulate the volt-
age directly at the load, compensating for any voltage drop in the cable.

Connector for channel 2 is only available for the two-channel model.

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.
For a detailed description on the remote sense connection, see Section 3.1.7, "Con-
necting the load", on page 27.

Channel output connector (8a) (8b)

The channel output provides output to source or sink supply to the load. See "Remote
sense connector (7a) (7b)" on page 37 when connecting the channel output connector.

Connector for channel 2 is only available for the two-channel model.

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.

For a detailed description on the channel output connection, see Section 3.1.7, "Con-
necting the load", on page 27.
Air ventilation outlet (9)

Multiple air ventilation outlets are available on the chassis to ventilate the power supply
from overheating. Do not obstruct these ventilation outlets.

For details on setting up the R&S NGT3600, see Section 3.1.4, "Setting up the
R&S NGT3600", on page 19.
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AC power supply (10)

@ Disconnect device for AC connection

For external protection and disconnection from the AC mains, the R&S NGT3600 must
be connected to the AC mains via an external disconnect device rated at 30 A or
higher, e.g. switch or circuit breaker compliant to UL/CSA/EN 61010-1.

The external disconnect device must be placed close to the instrument for easy acces-
sibility and marked as a disconnect device for easy identification. Never use the prod-
uct if the power cable is damaged.

« K il El

source

Figure 3-15: Example of a circuit breaker connection block diagram

1 = AC mains
2 = Disconnect device (e.g. circuit breaker)
3 = AC terminal block plug (3722.6613.00) connecting to AC power supply of R&S NGT3600

The AC terminal block connects the instrument to the AC power source.

For a detailed description on the AC power supply connection, see Section 3.1.6,
"Connecting to power", on page 23.

3.3 Trying out the instrument

This section describes some basic functions that you can perform with the
R&S NGT3600 power supply series.

@ Source and sink current
The R&S NGT3600 is a two-quadrant power supply which may both source and sink
current. The default behavior "Source" can be configured in the output menu, see Sec-
tion 5.3.3, "Output mode", on page 76.

On the display, sink mode is shown as negative current.
For more information, see Section 4.4, "Modes of operation”, on page 68.

3.3.1 Selecting the channels

To select a channel, press the corresponding channel key. The selected channel key
illuminates.
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3.3.2 Setting the output voltage and current limit

1. Press [Home] key, &1
The R&S NGT3600 displays the home window.

3600W % = B [C) ik 09:28:42

1800.000 W

80.000 V

22500 A

Figure 3-16: Home window of a two-channel model

2. Select the voltage or current parameter of the desired channel.
The R&S NGT3600 displays an on-screen keyboard to set the value.

Figure 3-17: On-screen keyboard

3. Enter the required value.
For more information on the source and sink current, see "Source and sink current”
on page 38.

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").
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3600W 4 = B [C)5%06:41:57
Vg
800.000 W 1800.000 W

36.000 V

40.000 V 36.000 V

50.0000A
20000 A 50.000 A

Figure 3-18: 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 NGT3600 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
instrument operating mode, the display font color changes to green in CV (constant
voltage) mode or red in CC (constant current). The only visible indication of sink mode
is the change of negative sign in the readback current.

See the highlighted areas in Figure 3-19.
By default, the output is turned off when the instrument is switched on.
3600W % mm B [2)c5t:06:41:57

o]
800.000 W 1800.000 W

| 36.000V|

40.000 V 36000 V

50.0000A |
20.000 A 50.000 A

Figure 3-19: Font color in highlighted areas changes to green or red depending on the different oper-
ating modes of the instrument
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3.3.4 Saving/Recalling of instrument settings

The R&S NGT3600 can save instrument settings and screenshots. Both instrument
settings and screenshots can be saved on a USB flash drive or internally in the instru-
ment 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 partition and filename.
If partition "int" is selected, the default path is setto: /int/settings/
Setting 1l.rds.
If partition "USB1A" is selected, the default path is set to: /USB1A/NGT362x/
settings/Setting 1.rds, where "X" refers to "1" for the single-channel model
and "2" for the two-channel model.

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 partition and filename.
The file manager dialog of the selected partition is displayed.

6. Select the desired filename and use "Load" to load the instrument settings.
The selected instrument settings are loaded.

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 121.

3.4 Instrument control

This section provides an overview on how to work with the R&S NGT3600. It introdu-
ces 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 sepa-

rately.

e Ways to operate the iINStrument..........ccci e 42
o Means of manual INtEraCtioN.........couei it eere e eaas 42
L =Y Lo (< to] o] o) T 55
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3.4.1 Ways to operate the instrument

You can operate the R&S NGT3600 in two ways:

® Manual operation
Use the touchscreen and front panel controls to configure the R&S NGT3600 set-
tings.
See Section 3.4.2, "Means of manual interaction", on page 42 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 55 for an overview of the interfaces
provided for remote control.

3.4.2 Means of manual interaction

For manual interaction with the R&S NGT3600, 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

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 57 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 channel display area. See Sec-
tion 3.4.2.1, "Understanding the display information"”, on page 43.
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 61.

® Navigation controls
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The navigation controls include a rotary knob, [Back], [Enter] and arrow keys 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 NGT3600, see Section 3.4.2.2,
"Accessing the functionality", on page 53.

3.4.2.1 Understanding the display information

Depending on the instrument models, up to two channels are shown in the home win-
dow, with channel settings and device status displayed for each channel. See
Table 3-7.

For the one-channel model, the historical channel information is displayed in the home
window.

For the two-channel model, the historical channel information of the respective channel
is running in the background and can be viewed in the detailed channel display win-
dow. In addition, you can view the alternate channel voltage and current values in the
detailed channel display window. See "Alternate channel view" on page 47.

To access the detailed channel display window, tap anywhere in the respective channel
display area. The channel display area shows the output voltage, current level and
operating mode of the output. See Table 3-7.

For a detailed information on the output operating modes, see Section 4.4, "Modes of
operation", on page 68.
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Table 3-7: Home window of the R&S NGT3600 models

One-channel model: R&S NGT3621 Two-channel model: R&S NGT3622

B | 14502

0.010 w

80.000 V

22.500 A

1 = Device status bar

2 = Channel status bar

3 = Channel display area of respective channel

4 = Settings softkey (available in the detailed channel display window for the two-channel model)

5 = Historical channel information (available in the detailed channel display window for the two-channel model)

The following sections explain the information areas as labeled in Table 3-7.

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.

5 #§ [2)5%00:02:36

Figure 3-20: Device status bar
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Table 3-8: Device status bar information

Function Description

e O O@®@® O] If enabled, the respective DIO icon is highlighted

with a top or bottom blue line indicating the high or

low active level of the signal.

A filled or empty symbol indicates the trigger signal

direction.

e [EE. Trigger signal out with active level
high/low

e OO Trigger signal in with active level high/low

A blinking DIO icon indicates that a trigger event has
occurred.

See Section 5.6, "Digital trigger I/0", on page 88.

SCPI command il 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 SCPI activity, the icon remains gray.

See Section 9, "Remote control commands",
on page 152.

Total output power ISR, Display information on the total power that the
device can output.

The total power that a device can output depends
on the AC mains supply and the number of channels
available on the device.

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

If touch input is enabled, the icon remains gray.

See Section 4.2.1.3, "User key", on page 66.

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

If an error is present, the icon remains gray.

See Section 5.8.2, "Data logging", on page 95.

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

If the USB device is idle, the icon remains gray.

See Section 8.1.3, "USB interface", on page 141.

LAN interface [#I If connected, the icon is highlighted in white.
If not connected, the icon remains gray.
See Section 8.1.2, "LAN interface", on page 138.
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Function Description

Multi-device mode If connected, the icon is highlighted in white.

If pending connection, the icon is highlighted in yel-
low.

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

See Section 5.9.3, "Multi-device mode",
on page 105.

Time display in "hh:mm:ss" format.

See Section 7.3, "Date and time", on page 126.

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

v [= =

Figure 3-21: Channel status bar

Table 3-9: Channel status bar information

Function Description
Channel number Channel number indication.
Operating mode The R&S NGT3600 has two operating modes:

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

See Section 4.4, "Modes of operation”,
on page 68.

Output mode The R&S NGT3600 has two output modes:
* [ Sink mode
* [B: Source mode

See Section 5.3.3, "Output mode", on page 76.

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

See Section 5.5.1, "Overcurrent protection (OCP)",
on page 82.

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

See Section 5.5.2, "Overvoltage protection (OVP)",
on page 83.

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

See Section 5.5.3, "Overpower protection (OPP)",
on page 84.

Arbitrary mode If enabled, the icon is highlighted in white.

See Section 5.9.1, "Arbitrary", on page 100.

User Manual 5602.4417.02 — 01 46



R&S®PNGT3600 Getting started

Instrument control

Function Description

Ramp mode If enabled, the icon is highlighted in white.
See Section 5.9.2, "Ramp", on page 103.

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

See Section 5.3.1, "Impedance”, on page 73.

Safety Limits If enabled, the icon is highlighted in white.
See Section 5.5.5, "Safety limits", on page 86.

Output Delay k& 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 5.3.2, "Delay", on page 74.

Output relay lock If enabled, the icon is highlighted in white.
See Section 5.3.4, "Output relay lock", on page 76.

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

See Section 5.3.5, "Remote sensing", on page 77.

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

See Section 5.3.6, "High impedance mode",
on page 78.

Settings softkey

The "Settings" softkey, El navigates to the instrument menu window. The alternative
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 61 in the user manual.

For the two-channel model, the E softkey is accessible in the detailed channel display
window. Tap anywhere in the channel display area to access the detailed channel dis-
play window.

For more information on the "Settings" softkey behavior, see Section 4.1, "Using the
touchscreen", on page 57 in the user manual.
Collapse softkey

Available only with the two-channel model, the "Collapse" softkey, H closes the
detailed channel display window which provides additional information on the channel
historical information and alternate channel voltage and current values. See Fig-

ure 3-23.

For more information on "Collapse" softkey behavior, see Section 4.1, "Using the
touchscreen”, on page 57 in the user manual.
Alternate channel view

Available only with the two-channel model, the alternate channel view displays channel
voltage and current values of the alternate channel in the detailed channel display win-
dow.
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Tap anywhere within the alternate channel view to see the details in the respective
detailed channel display window. See Figure 3-23.

Channel display area

The channel display area shows the output power, voltage and current values and the

corresponding operating mode (CC, CV) of the R&S NGT3600 when the device output
is turned on. See "Operating mode" on page 49 for the different operating modes that

the R&S NGT3600 supported.

For the two-channel model, tap anywhere in the home window to access the detailed
channel display window. See Figure 3-22. You can access the instrument settings and
home window with the respective icon on the channel display area. In addition, tap on
the alternative channel view to see the details in the respective detailed channel dis-
play window.

160.000 W 899.999 W 900.000 W
[ |

36.000 V 36.000 V

25.000 A 25.000 A 25000 A

Figure 3-22: Channel display area for two-channel model in home window and detailed channel dis-
play window

1 = Output power displays in watt

2 = Output voltage displays in volt with display resolution of up to 3 decimal points

3 = Alternate channel view with display resolution of up to 6 decimal points

4 = Set voltage level with limits defined in "Safety Limits"

5 = Qutput current displays in ampere with display resolution of up to 6 decimal points

6 = Set current level with limits defined in "Safety Limits" and output mode defined in "Output"

7 = Settings softkey (available in the detailed channel display window)

8 = Collapse softkey (available in the detailed channel display window)

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.

For more information, see Section 5.8.1, "Statistics", on page 94.

The historical channel information is displayed in the home window for the one-channel
model. For the two-channel model, the historical channel information is displayed in the
detailed channel display window. To access the detailed channel display window, tap
anywhere on the respective channel display area.

To return to the home window, tap the Collapse softkey.
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Figure 3-23: Detailed channel display window of a two-channel instrument model

= Device status bar

= Channel status bar

= Historical channel information

= Settings softkey

Collapse softkey

Set current level with limits defined in "Safety Limits" and output mode defined in "Output"
= Output current displays in ampere with display resolution of up to 6 decimal points
= Set voltage level with limits defined in "Safety Limits"

= Output voltage displays in volts with display resolution of up to 3 decimal points
10 = Alternate channel view with display resolution of up to 6 decimal points’

11 = Output power displays in watt

© 00N O~ WN -

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.

400.000 W
40.000 V
40.000 V

900.004 W

0.000 W

0.000V

36.000 V

10.0000A
22500 A

0.000005A
0.005 A

25.000 A

Figure 3-24: Color coding of difference operating conditions
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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 home window and detailed channel display window (for two-
channel model), the selected element (voltage or current) is in editing mode.

Selected element is framed or highlighted in orange.
3600W Al B [5%03:26:25

&
0.000 W 0.000 W

80.000 V 0.000 V

80.000 V 2.000 V

5A 0.000005A
22.500 A 0.005 A

Figure 3-25: Appearance of active elements

® Appearance of inactive elements
Inactive or disabled elements are displayed in gray.

Element icon on the device status bar appears gray when not activated. The
following shows the various inactive element icons on the device status bar,
e.g. USB icon appears gray when not detected.

1800W % ma B [0 5% 00:01:50

Figure 3-26: Inactive element icons on device status bar

Menu appears grayed out due to conflicting operational conditions, i.e. ramp
function disabled due to conflicting operational conditions with arbitrary func-
tion.

Using related SCPI commands on a disabled function returns SCPI error.
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Device Cch1

G+ Qutput

N Arbitrary

£ Ramp

© Overcurrent Protection (OCP)

W Overvoltage Protection (OVP)

Figure 3-27: Ramp function disabled

— Menu item appear grayed out due to restricted operation conditions, i.e. ena-
bling the logging function restricts further configuration of the logging parame-
ters.

Logging

Figure 3-28: Restricting logging parameters

® 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 3-29.

Device Ch1 Ch2

@ File Manager

B3 Interfaces

% User Key
&) Screenshot
(=% CSV Settings

Figure 3-29: Example of a menu

The term dialog refers to the views that cover the parameters of a certain function.
See Figure 3-30.
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(CSV Settings |

Field Delimiter Comma  Semicolon

Decimal Separator Dot Comma

Error Designator NalN Empty

Line End Marker CR/LF LF

Figure 3-30: 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 3-31.
ADJUSTMENT - CHANNEL 1 About Adjustment

Refer to user manual for the recommended test equipment and connection setup.

Proceed

Figure 3-31: 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 55. For alphanumeric entry, you can

select"_&123" or "ABC" on the on-screen keyboard to toggle between the numeric
and alphabetical entry.

Hostname
device.local

q w

Figure 3-32: On-screen keyboard for alphanumeric and numeric entry field

Info dialogs

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
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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. Alternatively, select the "Settings" softkey in
the home window for R&S NGT3621 or via the respective channel display area in
detailed channel display window for R&S NGT3622. See Table 3-7 and Fig-
ure 3-22.

e |[f selection is via the [Settings] key, the "Device" menu is displayed.
e If 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. To return to the previous menu level or exit the menu if it is already at the main
menu level, the R&S NGT3600 provides several methods:

e Softkey that prompts you to confirm or abort your selection, e.g. "Set" or "Can-
cel" automatically closes a dialog.
e Select "Back" softkey, B in the left upper corner of the menu.
e Press [Back] key, [Enter] key or the rotary knob at the front panel.
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.
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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 55.

Data can be entered using one of the following methods:
® "To correct an entry" on page 54

® "To confirm an entry" on page 54
® "To abort an entry" on page 54

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.
e Use the left or right arrow key on the front panel.

2. On the on-screen keyboard, select "Delete" softkey, IEM.
The R&S NGT3600 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 or the [Enter] key 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 54.

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 5.7, "User key",
on page 93 in the user manual.

1. Navigates to the corresponding entry (voltage or current) by rotating the rotary
knob on the front panel.
Alternatively, you can use the left or right arrow key on the front panel to navigate
to entry.
The selected entry field is highlighted with an orange frame.

2. Press the rotary knob to select the entry.
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.
Alternatively, you can use the left or right arrow key on the front panel to posi-
tion to next digit.

3. 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 55.

3.4.3 Remote control

In addition to operating the R&S NGT3600 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 NGT3600 provides several interfaces for remote control:
® Ethernet (LAN) interface
® USB standard interface

For detailed information on how to configure the remote control interfaces, see Sec-
tion 8, "Network operation and remote control", on page 135.

See Section 3.1.9, "Connecting to LAN", on page 31 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 NGT3600 provides a touch-sensitive screen. Touchscreen can be disabled
(see Section 5.7, "User key", on page 93) 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 41.

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

The "Settings" softkey navigates to the device and channel menus window where you
can set device or individual channel settings on the instrument.
See Section 4.2.1.2, "Settings key", on page 61.
1. For the one-channel model, select the "Settings" softkey in the channel display

area. For the two-channel model, tap anywhere in the respective channel display
area to access the "Settings" softkey in the detailed channel display window.

The R&S NGT3600 displays device/channel menu window.
Select "Device" or the respective channel tab ("Ch 1" or "Ch 2") to open the menu.
Swipe up or down for the available items in the menu.

Select the required items to configure the settings.

o & 0D

Select the back arrow softkey or press [Back] key to close the menu.
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Figure 4-1: Navigation on home window > device/channel menu window

Settings, B
Configures the device or channel settings. See Section 4.2.1.2, "Settings key",
on page 61.

Back, [Back]
Returns to the home window.

See Figure 3-16.

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 NGT3600 displays the on-screen keyboard to enter a value.

2. Setthe required value.
See Section 4.1.2, "Input data", on page 60.
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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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 70.

4.1.1.3 Collapse softkey

Available only with the two-channel model, the "Collapse" softkey returns the
R&S NGT3600 from detailed channel display window to home window.

1. Tap anywhere in the selected channel display area.
The R&S NGT3600 expands the selected channel to a full screen displaying the
statistics ("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 "Collapse" softkey to return to the home window.

22.500 22.500 A

Figure 4-3: Display of detailed channel display window

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 selected channel

5 = Alternate channel view

User Manual 5602.4417.02 — 01 59



R&S®PNGT3600 Operating basics

Using the touchscreen

Collapse
Returns to home window.

4.1.2 Input data

The R&S NGT3600 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 NGT3600 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
Soﬂkey (llVll/llmVll Or llAll/llmAll Or "S"/"mS“)_
Alternatively, select "Enter" softkey, INEEM to confirm your value.

Enabled

Fuse C

Fuse Delay At Output-On

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.

device.local

q W

Figure 4-5: Alphanumeric input data
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4.2

4.2.1

4211

421.2

Front panel keys

<input_data>
Data entries are entered via the on-screen keyboard.

Front panel keys

For an overview of the front panel keys, see Section 3.2.1, "Front panel”, on page 32.

Menu control keys

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

Home key

The [Home] key navigates to the instrument home window. See the display of the
home window in Figure 3-16.

Settings key

The [Settings] key navigates to the device/channel menu window which consists of the
"Device" menu and up to two channel menus ("Ch 1", "Ch 2").

L B LAV [oTc YN 0 0 (=Y o LU 61
L I O o =T o T 1Y I 0 1= [ N 64
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.

Access:

1. Press [Home] key.
The R&S NGT3600 displays the home window.

2. Press [Settings] key.
Alternatively, select the "Settings" softkey on the respective channel display area.
See Section 4.1.1.1, "Settings softkey", on page 57.

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

User Manual 5602.4417.02 — 01 61



R&S®NGT3600 Operating basics

Front panel keys

@ File Manager

B Interfaces

% User Key
& Screenshot
[« CSV Settings

Figure 4-6: Device menu

Settings
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Logging

Logs data such as instrument timestamp, voltage, current and power.
See Section 5.8.2, "Data logging", on page 95.

"ON" Enables data logging.

"OFF" Disables data logging.

Remote command:
LOGGing[:STATe] on page 214

Multi-Device
Configures the multi-device mode for up to six channels to generate higher current
(parallel connection) or higher voltage (series connection).

See Section 5.9.3, "Multi-device mode", on page 105.

Digital I/O Trigger
Configures the digital 1/0 pins trigger modes and its associated settings.

See Section 5.6, "Digital trigger /0", on page 88.
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Remote command:
DIO<IO>[:ENABle] on page 164

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

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

Interfaces
Configures the LAN or USB interfaces.

See Section 8.1, "Remote control interfaces and protocols", on page 135.

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

See Section 5.7, "User key", on page 93.

Screenshot
Configures the storage location for the captured screenshot of the instrument.

See Section 6.4, "Screenshot", on page 121.

CSV Settings
Configures the file formatting for CSV file.

See Section 5.8.3, "CSV settings", on page 99.

Date & Time
Configures the date and time of the instrument.

See Section 7.3, "Date and time", on page 126.

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

See Section 7.1, "Appearance settings", on page 123.

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

See Section 7.2, "Sound settings", on page 125.

Device Information
Displays instrument information.

See Section 7.4.1, "Device information settings", on page 127.

Update Device
Performs firmware update on the instrument.

See Section 7.6, "Update device", on page 133.

Save/Recall Device Settings
Saves, recalls or resets instrument settings.
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See Section 6.3, "Save and recall", on page 116.

Device Settings Lock
Locks the instrument settings.

See Section 7.5, "Device settings lock", on page 130.

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.

Access:

1. Press [Settings] key.
Alternatively, select the "Settings" softkey on the respective channel display area.
See Section 4.1.1.1, "Settings softkey", on page 57.

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

Output
N Arbitrary

4 Ramp

© Overcurrent Protection (OCP)

V' Overvoltage Protection (OVP)

Figure 4-7: Channel 1 menu

Settings
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Output

Sets the output parameters for the selected channel.

See Section 5.3, "Output setting”, on page 72.
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Arbitrary
Configures the arbitrary sequence, sequence repeatability response and the sequence
ending behavior.

See Section 5.9, "Advanced features", on page 100.
"ON" Enables the arbitrary function.
"OFF" Disables the arbitrary function.

Remote command:
ARBitrary[:STATe] on page 206

Ramp
Configures the time taken to ramp up the voltage on the channel output.

See Section 5.9, "Advanced features", on page 100.
"ON" Enables the ramp function.
"OFF" Disables the ramp function.

Remote command:
[SOURce: ]VOLTage :RAMP [ : STATe] on page 208

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

See Section 5.5.1, "Overcurrent protection (OCP)", on page 82.
"ON" Enables the OCP function.
"OFF" Disables the OCP function.

Remote command:
[SOURce: |CURRent : PROTection[:STATe] on page 190

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

See Section 5.5.2, "Overvoltage protection (OVP)", on page 83.
"ON" Enables the OVP function.
"OFF" Disables the OVP function.

Remote command:
[SOURce: ]VOLTage: PROTection[:STATe] on page 192

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

See Section 5.5.3, "Overpower protection (OPP)", on page 84.
"ON" Enables the OPP function.
"OFF" Disables the OPP function.

Remote command:
[SOURce: ] POWer:PROTection[:STATe] on page 195
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Protection Linking

Available in the two-channel instrument model. Protection linking turns on or off the
interlink of the second channel with their electronic fuses. If a fuse trips during opera-
tion, the second channel interlink with this channel is turned off.

See Section 5.5.4, "Protection linking", on page 86.

Adjustment
Performs channel adjustment and restores factory adjustment.

See Section 5.10, "Adjustment"”, on page 107.

Safety Limit
Configures the voltage and current limit of the channel output.

See Section 5.5.5, "Safety limits", on page 86.

Channel Fusion
Available in the two-channel instrument model.

With channel fusion, you can operate the two-channel instrument model as a single
channel instrument by combining the channels in series or parallel mode. Up to 160 V
in series mode or 100 A in parallel mode is supported with channel fusion.

See Section 5.4, "Channel fusion”, on page 78.

4.21.3 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 Key" menu. See Section 5.7,
"User key", on page 93.

4.2.2 Navigation controls

Navigation in the menu and setting of values can be done via rotary knob, arrow keys,
[Back] key and [Enter] 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 53 and Sec-
tion 3.4.2.3, "Entering data", on page 54.
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4.2.3 Output and channel controls

Depending on the instrument models, up to two channel keys may be used to control
the channel output settings of the instrument.

Function keys Description

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

[Output] Primary output switch - it enables or disables the
output for all selected channels.

Settings
O Tt 1 2 T2 SR 67
@ 0o U1 S UPUPPRRR 67

[Ch 1]/[Ch 2]

Selects the respective channel for output.
Remote command:

INSTrument :NSELect on page 167
INSTrument [:SELect] on page 167

[Output]

Primary output switch - it enables or disables the output for all selected channels.
Remote command:

OUTPut:GENeral [:STATe] on page 183

OUTPut [:STATe] on page 185

OUTPut:SELect on page 186

4.3 Output power auto-ranging

The R&S NGT3600 power supply series provides a maximum output power of 1800 W
for each channel. Depending on the instrument models and the supply input source, up
to 3600 W of output power is provided for a two-channel model with a continuous volt-

age range of 2 V to 80 V. With input source of 100 VAC to 120 VAC, the maximum out-
put power is however, limited to 1800 W for both one and two-channel instrument mod-
els.

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

User Manual 5602.4417.02 — 01 67



R&S®PNGT3600 Operating basics

4.4

4.4.1

Modes of operation

Output auto-ranging characteristic

1800 W constant
power curve

|

50

30 e

Output current
|
]

20

10

2 10 20 a0 40 50 &0 70 80

output voltage

Figure 4-8: Output performance graph

For more information on the combination of channels, see Section 13, "Applications”,
on page 231.

Modes of operation

The R&S NGT3600 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.

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 |,

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

See also Figure 3-24.
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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 |,,, 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 3-24 and Section 5.5.1, "Overcurrent protection (OCP)", on page 82.
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5 Instrument functions

5.1 Voltage and current

The R&S NGT3600 comes with the following instrument models:

Models Channels
R&S NGT3621 Ch1
R&S NGT3622 Ch1, Ch2

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

Figure 5-1: Respective channel key illuminates when selected

Depending on the instrument models, the R&S NGT3600 adjusts the following voltage
and current values in step size of 1 mV and 1 mA, respectively.

Model Maximum voltage Maximum current

R&S NGT3621, R&S NGT3622 80V 50.00 A

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 NGT3600 displays the home window.

To configure voltage and current settings

1. Set the voltage or current in the respective channel display area.
The R&S NGT3600 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] or [Ch 2]) on the front panel.
The selected channel key is illuminated.
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See Figure 5-1.

5. Press [Output] key on the front panel.
The R&S NGT3600 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 68.

128.000 W o
80.000 V

80.000 V

1.600 005 A

22500 A

Figure 5-2: Voltage and current settings in the instrument
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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 71.

Remote command:
SOURce: ] APPLy on page 180

[

[SOURce: ]VOLTage [ :LEVel] [:IMMediate] [ :AMPLitude] on page 175
[SOURce: ]VOLTage[:LEVel] [ : IMMediate] : STEP[: INCRement] on page 176
[SOURce: ]CURRent [:LEVel] [ :IMMediate] [ :AMPLitude] on page 178
[SOURce: ]CURRent [:LEVel] [:IMMediate] : STEP[: INCRement] on page 179

5.2 Channel output
Depending on the instrument models, the outputs of the channels (Ch 1, Ch 2) can be
switched on or off by toggling the [Output] key on the front panel.

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]) illuminates.
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To activate a channel output

» Press [Output] key.
The R&S NGT3600 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 68.
See also Section 4.3, "Output power auto-ranging", on page 67.

Multiple outputs can be turned on or off at the same time. See more information in Sec-
tion 5.9.3, "Multi-device mode", on page 105 and Section 13, "Applications",
on page 231.

1800.000 W 1800.000 W
36.000 V
80.000 V 36.000 V

50.0000A
22500 A 50.000 A

Figure 5-3: Output of R&S NGT3600 in CC and CV modes
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G101 T SRR 72

[Output]
Activates or deactivates the channel output.

See details in Section 4.2.3, "Output and channel controls”, on page 67.

Remote command:

OUTPut:GENeral [:STATe] on page 183
OUTPut:SELect on page 186

OUTPut [:STATe] on page 185

5.3 Output setting

The "Output" menu provides settings for parameters affecting the impedance, output
delay and operation mode of the channel output.

Access:

» Select [Settings] > channel tab > "Output" to set the output controls.
The R&S NGT3600 displays the "Output" dialog.
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Output - Chanel |
(® Delay
<2 High Impedance Mode
<> Qutput Impedance

(== Output Mode Source

& Output Relay Lock

Figure 5-4: Output dialog

5.3.1 Impedance

The output impedance is only active during CV operating mode. Setting a proper out-
put impedance improves load regulation, enhances transient response due to sudden
changes in load, and minimizes noise and ripple on the output voltage.

Access:

» Select [Settings] > channel tab > "Output” > "Output Impedance" to configure the
required values.
The R&S NGT3600 displays the "Output Impedance" dialog.

Output Impedance - Channel 1
Enabled

Output Impedance

Figure 5-5: Output impedance dialog

To configure output impedance

1. Set the required value.
The R&S NGT3600 displays the on-screen keyboard for entry.

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

3. Set the "Enabled" to "ON".
The R&S NGT3600 enables the output impedance function.

User Manual 5602.4417.02 — 01 73



R&S®NGT3600 Instrument functions

5.3.2

Output setting
Settings
e g =1 o [T 1 74
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Enabled
Enables or disables the output impedance function.
ON Enables the output impedance function.
OFF Disables the output impedance function.

Remote command:
OUTPut: IMPedance:STATe on page 184

Output Impedance
Sets the output impedance value.

Remote command:
OUTPut : IMPedance on page 184

Delay

The output delay is the time between the "Output On" event and the available voltage
at the output terminals. See Figure 5-6.

Output On

Delay

time
|E > | Voltage at output termina

s

Time

Figure 5-6: 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]) blinks in green until the delay time has reached.

These operating behaviors resume to normal after the delay time.

Access:

» Select [Settings] > channel tab > "Output" > "Delay" to configure the required val-
ues.
The R&S NGT3600 displays the "Output Delay" dialog.
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Output setting

Output Delay - Channel 1 |
Enabled

Delay

Figure 5-7: Output delay dialog

To configure output delay

1. Set the required value.
The R&S NGT3600 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 NGT3600 enables the output delay function.
Observe that the delay icon, B is present on the respective channel status bar.

V=&
0.000 W

2.000 V
2.000 V

0.000005A 0.000025A
0.005 A 0.005 A

Figure 5-8: Delay function activated in channel 1

Settings

Enabled
Enables or disables output delay.

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

Remote command:
OUTPut:DELay|[:STATe] on page 182
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5.3.3

5.3.4

Output setting

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

Remote command:
OUTPut:DELay[:0N] :DURation on page 182

Output mode

Access:

» Select the [Settings] > channel tab > "Output" > "Output Mode" to set the output
mode.
See "Source and sink current" on page 38.

To configure output mode

» Select the required output mode.
See "Output Mode" on page 76.

Settings
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Output Mode

Sets the output mode of the R&S NGT3600.

Sink The R&S NGT3600 goes to sink mode, current flows into the instru-
ment. On display, the current shows negative current.

Source The R&S NGT3600 goes to source mode, current flows out from the

instrument.

Remote command:
OUTPut : MODE on page 185

Output relay lock

When the output is turned off, the R&S NGT3600 uses a relay lock to provide isolation
between the output terminals and the internal circuitry. See also Section 5.3.6, "High
impedance mode", on page 78.

By default, the output relay lock is turned on.

Access:

> Select [Settings] > channel tab > "Output" > "Output Relay Lock" to activate/deacti-
vate the output relay lock.
See "Output Relay Lock" on page 77.

Settings
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Output setting

Output Relay Lock
Activates or deactivates the output relay lock.

"ON" Activates output relay lock.
"OFF" Deactivates output relay lock.

Remote command:
OUTPut:RELay[:LOCK] [:STATe] on page 186

5.3.5 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 Sense" to configure the
remote sensing mode.
See details in "Remote sensing" on page 77.

Once the remote sense is activated, it becomes part of the output feedback path for
R&S NGT3600. Disconnection or shorting of the remote sense lines causes a mis-
match in the actual output voltage versus the reported value of the instrument. The
error of differences is detected by the instrument and the output is turned off automati-
cally with a corresponding error displayed to instruct the user to check on the connec-
tion.

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 1V on loading cables is
recommended.

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

External 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 NGT3600.
The voltage sensing relay remains switched on even when the output
is turned off.

Internal The internal voltage sense relay in the instrument is switched off.
Remote sense is disabled.
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5.3.6

5.4

Channel fusion

Remote command:

[SOURce: | VOLTage: SENSe [ : SOURce] on page 172
[SOURce: ] VOLTage: SENSe: TRIPped? on page 173
[SOURce: ] PROTection:CLEar on page 196

High impedance mode

The "High Impedance Mode" only affects the output behavior when switching off the
R&S NGT3600 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 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.

Access:

» Select [Settings] > channel tab > "Output" > "High Impedance Mode" to activate/
deactivate the high impedance mode.
See "High Impedance Mode" on page 78.

Settings
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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:HIMPedance [:STATe] on page 184

Channel fusion

For safety information, see Section 3.1.7, "Connecting the load", on page 27 and
"Working with hazardous voltages" on page 11.

The "Channel Fusion" provides the recommended setup and configuration to set the
connection mode (series or parallel) of the device.
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Channel fusion

By combining the multi-device mode connection setup of power supplies, you can gen-
erate higher current and voltage outputs. See Section 5.9.3, "Multi-device mode",
on page 105.

When enabling or disabling the "Channel Fusion”, the R&S NGT3600 resets its voltage
and current to default.

The device operates as a 1-channel device which combines both channel 1 and chan-
nel 2 output. The maximum permissible voltage and current are limited to the com-
bined output power of both channel 1 and channel 2.

CD The "Channel Fusion" is available only in the two-channel models.

For more information, see Section 13, "Applications”, on page 231.

Access:

1. Select [Settings] > channel tab > "Channel Fusion" to configure the channel fusion
mode.
The R&S NGT3600 displays the "Channel Fusion" dialog.

Fused Channels:  Connection Made: Enabled:
Chanel 2 Parallel Series o

Max Voltage:

Fused Channels:  Connection Mode: Enabled:
Parallel Series D
Chy Max Voltage:

5W

S il e i Max Current:

Max Current:

S0.1 4 100.2 &

Figure 5-9: Channel fusion dialog for selected connection mode

2. If "Parallel" mode is selected, a dialog popup is displayed to connect the share bus
terminal for optimum device performance.

Connect Share Bus Terminal

Connect the share bus terminals for
optimum device performance.

0]4

Figure 5-10: Share bus terminal dialog popup

Set channel fusion

1. Select the channels to be fused.

2. Set the required connection mode.
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Channel fusion

For details, see "Connection Mode" on page 80.

3. Enable the channel fusion function.

Settings
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Fused Channels
Displayed the available channels for channel fusion.

Select the desired channel before enabling the channel fusion function.

Remote command:
OUTPut:FUSion on page 183

Connection Mode
Sets channel fusion connection mode.

"Series" Connect the series setup as shown in Figure 5-9. After the series
mode is enabled, a message "Series with Ch1" is displayed in the
channel display area of the selected fused channel. See Figure 5-11.
See also Section 13.1, "Series mode", on page 231.

Figure 5-11: Series mode setting with Ch2 selected as the fused channel
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Protection

"Parallel" Connect the parallel setup as shown in Figure 5-9. After the parallel
mode is enabled, a message "Parallel with Ch1" is displayed in the
channel display area of the selected fused channel. See Figure 5-12.
See also Section 13.2, "Parallel mode", on page 232.

Figure 5-12: Parallel mode setting with Ch2 selected as the fused channel

Remote command:
OUTPut:FUSion on page 183

Enabled

Enables or disables channel fusion.

ON Enables channel fusion.
OFF Disables channel fusion.

Remote command:
OUTPut:FUSion on page 183

Max. Voltage
Displays the maximum voltage of the output channel.

In series connection mode, the maximum voltage is 160.5 V. In parallel connection
mode, the maximum voltage is 80.25 V.

Max. Current
Displays the maximum current of the output channel.

In series connection mode, the maximum current is 50.1 A. In parallel connection
mode, the maximum current is 100.2 A.

5.5 Protection

There are various ways in which the R&S NGT3600 protects itself and the connected
load from damage due to overvoltage, overcurrent and overpower drawn by the load
during testing.

e Overcurrent protection (OCP)......coiiii i 82
o Overvoltage protection (OVP)......coui ittt 83
o Overpower proteCtion (OPP).......cocuiiiiiiiiiie et 84

User Manual 5602.4417.02 — 01 81



R&S®NGT3600 Instrument functions

Protection
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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 NGT3600 displays the OCP dialog.

Overcurrent Protection - Channel 1
Enabled

Fuse Delay Time

Fuse Delay At Output-On

Figure 5-13: Overcurrent protection dialog

To configure overcurrent protection (OCP)

1. Set "Enabled" to "ON".
The R&S NGT3600 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 NGT3600 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.

Settings
g F=1 o] =T R U PPUPUPRPPP 82
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Enabled

Enables or disables the overcurrent protection feature.
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Protection
"ON" Enables the OCP and displays the OCP icon on the selected channel
status bar information.
"OFF" Disables the OCP feature.

Remote command:

[SOURce: |CURRent: PROTection[:STATe] on page 190
[SOURce: ]CURRent : PROTection:TRIPped? on page 189
[SOURce: ]CURRent : PROTection:CLEar on page 188
[SOURce: ] PROTection:CLEar on page 196

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

Remote command:
[SOURce: ]CURRent : PROTection:DELay [ :BLOWing] on page 189

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

Remote command:
[SOURce: ]CURRent : PROTection:DELay:INITial on page 188

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 NGT3600 displays the OVP dialog.
Overvoltage Protection - Channel 1

Figure 5-14: Overvoltage protection dialog

To configure overvoltage protection (OVP)

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

The R&S NGT3600 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 NGT3600 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 84

I PN 84

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 192
[SOURce: ] VOLTage: PROTection:CLEar on page 192
[SOURce: ]VOLTage: PROTection: TRIPped? on page 193
[SOURce: | PROTection:CLEar on page 196

Level
Sets the required level for OVP.

Remote command:
[SOURce: ]VOLTage: PROTection:LEVel on page 192

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 NGT3600 displays the OPP dialog.
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Protection

Overpower Protection - Channel 1 I

Enabled

Level

Figure 5-15: Overpower protection dialog

To configure overpower protection (OPP)

1. Set "Enabled" to "ON".
The R&S NGT3600 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 NGT3600 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 195
[SOURce: ] POWer:PROTection:CLEar on page 195
[SOURce: ] POWer: PROTection: TRIPped? on page 196
[SOURce: ] PROTection:CLEar on page 196

Level
Sets the required level for OPP.

Remote command:
[SOURce: | POWer : PROTection:LEVel on page 195
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5.5.4

5.5.5

Protection

Protection linking

With protection linking activated, the R&S NGT3600 allows you to turn off the linked
channel when there is an OCP, OVP, OPP or OTP event triggered.

See OCP, OVP and OPP.

Access:

> Press [Settings] > channel tab > "Protection Linking" to configure the channel link-

ing.
The R&S NGT3600 displays the "Protection Linking" dialog.
Protection Linking - Channel 1

Link to Channel 2

Figure 5-16: Protection linking dialog

To set channel linking

» Enable or disable the channel linking.
If enabled, the linked channel is turned off when an OCP, OVP, OPP or OTP event
is triggered.

Settings
Link to Channel 2/LIink t0 Channel 1..... ..o e 86

Link to Channel 2/Link to Channel 1
Enables or disables the channel linking for protection feature.

"ON" Enables the channel linking.
If an OCP, OVP, OPP or OTP event is triggered, the linked channel is
turned off.

"OFF" Disables the channel linking.

Remote command:
[SOURce: ]PROTection:LINK on page 197
[SOURce: ] PROTection:UNLink on page 197

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.

Access:
> Select [Settings] > channel tab > "Safety Limits" to set safety limits.
The R&S NGT3600 displays the "Safety Limits" dialog.
Safety Limits - Channel
Enabled
Voltage Lower Limit
Voltage Upper Limit

Current Lower Limit

Current Upper Limit

To configure safety limits

1. Set the required minimum and maximum value for voltage and current level.
The R&S NGT3600 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 NGT3600 limits the set voltage and current level and displays the "Safety
Limits" icon on the selected channel status bar information.

Note: The R&S NGT3600 displays a popup message to inform you if both the
lower and upper current safety limits are not set within the current range of the con-
figured output mode. In this case, the R&S NGT3600 will automatically switch to
the matching output mode, e.g. switch output mode from source to sink mode or

vice versa.
Settings
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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 170

User Manual 5602.4417.02 — 01 87



R&S®NGT3600 Instrument functions

Digital trigger 1/0

Voltage Lower Limit / Voltage Upper Limit
Sets the maximum or minimum voltage level of the output channels.

Remote command:
[SOURce: ]VOLTage[:LEVel] [:IMMediate] :ALIMit:LOWer on page 170
[SOURce: ]VOLTage[:LEVel] [:IMMediate] :ALIMit[:UPPer] on page 171

Current Lower Limit / Current Upper Limit
Sets the maximum or minimum current level of the output channels.

[SOURce: ]CURRent [:LEVel] [ : IMMediate] : ALIMit : LOWer on page 171

[SOURce: ]CURRent [:LEVel] [ : IMMediate] :ALIMit [ :UPPer] on page 172

5.5.6 Oscillation detection

Depending on the load impedance, the control loop may start to oscillate. To protect
the load, an oscillation detector will trigger and deactivate the output. If oscillation
occurs, particularly with low-impedance loads, it is recommended to add a resistor or
diode in series with the load.

Adding a resistor increases the overall impedance seen by the control loop, which can
help stabilize the output. In contrast, a diode maintains a higher output voltage when
the channels operate in constant current (CC) mode, ensuring stable and reliable per-
formance even with very low-impedance loads.

5.6 Digital trigger 1/O

Risk of instrument damage

Do not exceed the maximum voltage rating of the digital I/O pins (0 V to 24 V max)
when supplying voltages to the pins.

Do not supply more than 500 mA to the digital I/O pin when it is in a device-driven low
state configured as trigger output.

For more information, see the instrument specification.

The six data lines of the digital I/O interface are mutually independent and can be used
, as trigger input or trigger output separately. See Table 3-6 and also Figure 5-17.

® Trigger input
® Trigger output
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Digital trigger 1/0
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Figure 5-17: DIO trigger block diagram

Trigger input

The data lines of the digital I/O interface receive an external trigger signal. The external
trigger signal triggers the selected channel ("Ch 1", "Ch 2" 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

Trigger in Trigger conditions Description

parameters

Channel "Ch 1", "Ch 2" or "All" Target output channel selected for trigger
response.

Condition "Output On" Selected channel output is turned on when

the selected logic level is met.

"Output Gated" Selected channel is turned on and gated
when the selected logic level is met.

If the selected channel output is put to gated
state, manual or remote operation on the
selected channel output is no longer possi-
ble.

Channel output can only be turned off with
protection tripped.

"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.
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Digital trigger 1/0

Trigger in
parameters

Trigger conditions

Description

Active Level

"High"

"Low"

Set the logic level of the trigger in signal.

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") is met.

Table 5-2: Trigger out parameters and conditions

Trigger out
parameters

Trigger conditions

Description

Channel

"Ch 1", "Ch 2"

Output channel selected to monitor for trig-
ger conditions.

Condition

"Output On"

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

"Output Mode"

Output the selected logic level when the
selected channel operates in sink mode.
See Section 5.3.3, "Output mode",

on page 76.

"Operation Mode

® "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 69.

® "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 68.

"Protection”

Output the selected logic level if any of the
protection events (OCP, OVP, OPP, or OTP)
occur on the selected channel.

Critical event

"OCP"

"OVP"

"OPP"

"OTP"

Output the selected logic level when the
selected critical event ("OCP", "OVP",
"OPP", "OTP") occurs on the selected chan-
nel. See Section 5.5, "Protection”,

on page 81.

Active Level

"High"

"Low"

Set the logic level of the trigger out signal.

Access:

> Select [Settings] > "Device" tab > "Digital I/O" to configure digital I/O trigger.
The R&S NGT3600 displays the "Digital 1/0" dialog.
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Digital trigger I/O

Digital I/0 |

Figure 5-18: Digital trigger menu

To configure digital I/O triggers

1. Select the respective pins to configure the trigger settings.
The R&S NGT3600 displays the respective pin dialog for configuration.

Digital 1/0 - Pin 1

Enabled

Direction

Condition Output On

Active Level High Low
Channel Ch1

Figure 5-19: Digital trigger settings for pin 1

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

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

4. Setthe "Enabled" to "ON" to enable the digital I/O trigger.
The R&S NGT3600 monitors the digital 1/0 trigger conditions and feedback to the
respective channels or pins.

Settings
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Digital trigger 1/0
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Pin1/.../Pin6

Sets the selected digital 1/0O pin settings.

"ON" Enables the selected digital I/O settings. This is the same setting as
"Enabled" on page 92.

"OFF" Deactivates the selected digital I/O settings. This is the same setting
as "Enabled" on page 92.

Remote command:
DIO<IO>[:ENABle] on page 164

Enabled — Pin1/.../Pin 6
Enables or disables the digital I/O trigger.

"ON" Activates the selected digital 1/0 trigger.
"OFF" Deactivates the selected digital I/O trigger.

Remote command:
DIO<IO>[:ENABle] on page 164

Direction — Pin1/.../Pin 6
Sets the trigger direction.

See Table 5-1 and Table 5-2.

Remote command:
DIO<IO>:DIRection on page 163

Condition — Pin1/.../Pin 6
Sets the trigger condition for the selected digital I/O interface.

See Table 5-1 and Table 5-2.

Remote command:
DIO<IO>:CONDition on page 161

Active Level — Pin1/.../Pin 6
Sets the trigger logic of the selected digital 1/0 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:
DIO<IO>:L0OGic on page 163

Channel — Pin1/.../Pin 6
Sets the channel for monitoring of the trigger conditions.

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

Remote command:
DIO<IO>:INSTrument on page 163
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Operation Mode < Pin1/ .../ Pin 6
Available only for trigger output and "Condition" is set to "Operation Mode".

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 68.

Remote command:
DIO<IO>:CONDition on page 161

5.7 User key

The R&S NGT3600 allows you to configure the user action for one of the following
* functions:

® Screenshot image from instrument

® Reset statistical data

® Data logging

® Enable/Disable touchscreen function

Access:

» Select [Settings] > "Device" tab > "User Key" > "User Key Action" to configure the
user key action.
Alternatively, long-press [*] key to configure the user key action.
The R&S NGT3600 displays the "Select User Key Action" dialog.

Screenshot Logging

Reset Statistics Touch Lock

Figure 5-20: User key action

To configure a user key action

» Select the required user action.
For details, see "Settings" on page 94.
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5.8.1

Measurement function

Settings
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Screenshot

Captures the current screen image of the instrument.

Remote command:
n.a.

Logging
Enables or disables the data logger function.

Remote command:
LOGGing[:STATe] on page 214

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

Remote command:
MEASure [ :SCALar] : STATistic:RESet on page 199

Touch Lock
Enables or disables the touchscreen function of the instrument.

Remote command:
n.a.

Measurement function

Statistics

The R&S NGT3600 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 48.

See also Section 4.1.1.3, "Collapse softkey", on page 59.
To reset statistics settings

> Select "Reset", El to reset all statistical values in respective channel.
The R&S NGT3600 resets all statistic values to 0.
Alternatively, you can configure a user short key to reset all statistical values from
all channels. For details, see Section 5.7, "User key", on page 93.
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Settings
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Min

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

Remote command:

MEASure [ :SCALar] : POWer:MIN? on page 201

MEASure [ :SCALar] [:VOLTage] [:DC] :MIN? on page 202
MEASure [ :SCALar] :CURRent [ :DC] :MIN? on page 200

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

Remote command:

MEASure [ : SCALar] : POWer :MAX? on page 201

MEASure [ :SCALar] [:VOLTage] [ :DC] : MAX? on page 202
MEASure [ :SCALar] :CURRent [ :DC] :MAX? on page 200

Avg

Displays the average value for power, voltage and current measurements.
Remote command:

MEASure [ :SCALar] : POWer:AVG? on page 201

MEASure [ :SCALar] [:VOLTage] [:DC] : AVG? on page 202

MEASure [ :SCALar] : CURRent [ :DC] : AVG? on page 199

E
Displays the energy consumption of the channel.

Remote command:
MEASure [ :SCALar] :ENERgy? on page 198

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

Remote command:

MEASure [ :SCALar] : STATistic:RESet on page 199
MEASure[:SCALar] : STATistic:COUNt? on page 198
MEASure[:SCALar] :CURRent [:DC] : STAT? on page 200
MEASure [ :SCALar] : POWer: STAT? on page 201

MEASure [ :SCALar] [:VOLTage] [:DC] : STAT? on page 203

5.8.2 Data logging

User Manual 5602.4417.02 — 01 95



R&S®NGT3600 Instrument functions

Measurement function

When data logging is activated, the R&S NGT3600 records the voltage, current and
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 10 ms to 600 s with a step size of
10 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 NGT3600.

#\ode Unlimited

#5Start Time 11:63:06

#3top Time 11:63:12

#Actual Count 000000022

#Calibration Ch1

|#Calibration Date Ch1

#Calibration Ch2

#Calibration Date Ch2

Timestamp U1[v] M]A] P[] uz[v] 12[A] P2[W]
53:06.01.9969240E+00  2.179735E-04 1.352766E-04 1.9950941E+00 -1.84E-04 -3.67E-04
53:06.31.9969025E+00  "2.035501E-04 1.064697E-04 M.9951102E+00 -1.98E-04 -3.95E-04
53:06.51.9968971E+00  ".991429E-04 3.976679E-04 M.9950619E+00 -2.06E-04 -4.10E-04
53:06.8 1.9968971E+00  ".871234E-04 3.736662E-04 M.9950780E+00 -2.17E-04 4.33E-04
53:07.01.9968917E+00  "2.143677E-04 4.280690E-04 M.9950780E+00 -1.85E-04 -3.69E-04
53:07.3"1.9968864E+00  ".967390E-04 3.928654E-04 M.9950352E+00 -2.29E-04 -4.57E-04
53:07.51.9968542E+00  2.179735E-04 1.352613E-04 1.9951209E+00 -2.00E-04 -4.00E-04
53:07.81.9968327E+00  "2.091592E-04 1 176559E-04 1.9950994E+00 -2 2FE-04 4.53E-04
53:08.0 1.9968596E+00  2.071559E-04 1.136613E-04 M.9950941E+00 -1.92E-04 -3.84E-04
53:08.31.9969133E+00  ".927325E-04 3.848701E-04 M.9950780E+00 -2.22E-04 -4.43E-04
53:08.5"1.9968703E+00 "2 .063546E-04 4.120634E-04 M.9951047E+00 -1.79E-04 -3.67E-04
53:08.8 1.9968220E+00  "2.023481E-04 4.040532E-04 M.9950405E+00 -2.08E-04 -4.16E-04
53:09.01.9967682E+00  "2.143677E-04 4.280425E-04 M.9950887E+00 -2.18E-04 -4.35E-04
53:09.3"1.9969240E+00  ".983416E-04 3.960731E-04 M.9950672E+00 -2.19E-04 -4.37E-04
£3:09.51.9968327E+00  2.091592E-04 1 176559E-04 M.9951047E+00 -2.06E-04 4. 11E-04
53:09.81.9968971E+00  2.191755E-04 1.376709E-04 M.9950994E+00 -1.93E-04 -3.85E-04
53:10.0 1.9968810E+00  2.139670E-04 1.272667E-04 M.9950887E+00 -2.05E-04 -4.09E-04
53:10.3"1.9968381E+00  "2.239833E-04 4 .472584E-04 M.9950941E+00 -2.06E-04 -4.11E-04
53:10.5"1.9968274E+00  2.107618E-04 4.208549E-04 M.9950352E+00 -2.07E-04 -4.13E-04
53:10.81.9968059E+00  "2.183742E-04 1.360508E-04 M.9950405E+00 -2.08E-04 -4.14E-04
53:11.01.9968005E+00  "2.047520E-04 1.088490E-04 M.9950726E+00 -2.00E-04 -3.99E-04
53:11.3"1.9968436E+00  2.207781E-04 1.408593E-04 M.9950994E+00 -1.78E-04 -3.56E-04

Figure 5-21: 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 NGT3600 displays the "Logging" dialog.
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Enabled OFF

Save Location Auto Manual

Folder JUSB1A/NGT3622/logging/
Mode Unlimited
Interval 0.255s

Figure 5-22: Logging dialog

To configure data logging

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

2. Set the required "Save Location".

3. Select "Mode" to set the logging duration.
See details in "Mode" on page 98.

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 NGT3600 activates the logging and locks the file saved location and log-
ging mode settings.

6. Configure the "CSV Settings".
See Section 5.8.3, "CSV settings", on page 99.

Settings
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Enabled

Enables or disables data logging events.

"ON" Enables data logging.

"OFF" Disables data logging.

Remote command:
LOGGing[:STATe] on page 214
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Save Location
Sets the saved location for the logging data.

See also "Folder" on page 98.

Auto "Folder" is auto-selected.
If no USB flash drive is detected, "Folder" is set to an internal memory
("int") partition. Otherwise, "USB1A" partition is selected.

Manual Choice of "Folder".

Remote command:
LOGGing:LOCation:MODE on page 216

Folder
Selects the predefined partition for data logging.

See also "Save Location" on page 98.

"USB1A" Selects /USB1A/NGT362x/1logging as the partition, where "x"
refers to "1" for the single-channel model and "2" for the two-channel
model.

"int" Selects /int/logging as the partition.

Remote command:

LOGGing:LOCation:FNAMe? on page 216
LOGGing:LOCation:PARTition on page 216
LOGGing:LOCation:PARTition:CATalog? on page 217

Interval
Sets the time interval for data logging.

Remote command:
LOGGing:INTerval on page 215

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:
LOGGing:MODE on page 218
LOGGing:COUNt on page 214
LOGGing:DURation on page 215
LOGGing:STIMe on page 218
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5.8.3

=

CSV settings

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 5-21.

Access:

> Select [Settings] > "Device" tab > "CSV Settings" to configure the CSV parameters.

The R&S NGT3600 displays the "CSV Settings" dialog.

CSV Settings

Field Delimiter Comma  Semicolon

Decimal Separator Dot Comma

Error Designator NaN Empty

Line End Marker CR/LF LF

Figure 5-23: CSV settings dialog

To set CSV parameters

» Set the required CSV parameters.
For details, see "Settings" on page 99.

Settings

FIEld DEIIMILET . ...eeeiiiieee et e e e e e s e e e e e e e e e s
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LiN€ ENA MATKET ... .. e e e e e e e e e e e e e e e e e e e e e e e e e ee e e rb b aaans

Field Delimiter
Sets the field delimiter.

"Comma" Sets comma as the field separator.
"Semicolon" Sets semicolon as the field separator.

Remote command:
MMEMory:STORe:CSV:FDELimiter on page 219

Decimal Separator
Sets the decimal separator.

"Dot" Sets dot as the decimal separator.
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"Comma" Sets comma as the decimal separator.

Remote command:
MMEMory: STORe:CSV:DSEParator on page 218

Error Designator
Sets the error designator.

"NaN" Sets "NaN" as the error designator.
"Empty" Sets empty value as the error designator.

Remote command:
MMEMory: STORe:CSV:EDESignator on page 219

Line End Marker
Sets the line end marker.

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

Remote command:
MMEMory: STORe:CSV:LEMarker on page 219

5.9 Advanced features

Apart from providing the correct voltage and current to the load, as well as setting limits
and load protection during testing, the R&S NGT3600 offers advanced features such
as programmable output voltage and current. It also supports daisy-chaining multiple
power supplies for higher voltage and current outputs, with parallel control for uniform
current distribution in a shared bus connection setup.

5.9.1 Arbitrary

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

Access:

> Select [Settings] > channel tab > "Arbitrary" to configure the arbitrary function.
The R&S NGT3600 displays the "Arbitrary" dialog.
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Arbitrary - Channel 1 |
Enabled

Load from file...

Figure 5-24: Arbitrary dialog

To configure the arbitrary function

1. Select "Load from file..." to load the arbitrary file.
The R&S NGT3600 opens a dialog to configure the arbitrary file.

End Behavior:
Output Off
File Data Points  Repetitions

1 /int/arbitrary/Sawtooth_1Hz.csv

Figure 5-25: Configure arbitrary file dialog

2. Select the first row to load or change the arbitrary file in the arbitrary sequence. A
maximum of 1024 data points can be loaded with the arbitrary file.
The R&S NGT3600 opens a dialog to select the file location.

3. Select the desired file location.

4. Select "Load" to load the selected file.
The R&S NGT3600 loads the selected arbitrary file.

Sfintfarbitrary
Name: Harrw
Sizer;

Modifwed

Cancel

Figure 5-26: Select an arbitrary file location
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5. If needed, use delete softkey, H to delete the arbitrary test sequence before load-
ing another new arbitrary test sequence. See Figure 5-26.

6. Set"Seq. Rep." and "End Behavior" to configure the arbitrary sequence behavior.

7. Select "Back" softkey > "Arbitrary" to "ON".
The R&S NGT3600 enables the arbitrary function and displays the arbitrary icon on
the selected channel status bar information.

Settings
= 7= T 102
RS T= o T (=Y o J SRR 102
=Yg To [ = T=T o= AV o] PSRNt 102
Delete, El...... ..o e e e e e e e e s e e e e e e e anaaaeaaaes 102
<Arbitrary teSt SEQUENCES........coiiiiiiiii e 102
L ettt naeeen 103
e =SOSR 103
L Data POINS.....cuiuceereieee ettt as ettt nenees 103
L REPELIHIONS. ...ttt ettt e e es 103
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 207

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 207

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

Remote command:
ARBitrary:BLOCk<n>:CLEar on page 205
ARBitrary:SEQuence:CLEar on page 207

<Arbitrary test sequence>
Displays the list of loaded arbitrary files in the arbitrary test sequence.
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# «— <Arbitrary test sequence>
Index numbering of the block in an arbitrary test sequence.

Remote command:
n.a.

File — <Arbitrary test sequence>
File directory of the loaded arbitrary file.

Remote command:
ARBitrary:BLOCk<n>:DATA on page 205

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

Remote command:
ARBitrary:BLOCk<n>:ENDPoint? on page 205
ARBitrary:SEQuence:ENDPoint? on page 206
ARBitrary:BLOCk<n>:COUNt? on page 205

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

Remote command:
ARBitrary:BLOCk<n>:REPetitions on page 206

5.9.2 Ramp

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 5-27.

A Vou[V]

VSEt -----------------

0

<—— Ramping time ——> t [S] :

Figure 5-27: Ramping voltage output
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Access:

» Select [Settings] > channel tab > "Ramp" to configure the ramp function.
The R&S NGT3600 displays the "Ramp" dialog.

Ramp - Channel 1
Enabled

Time

Figure 5-28: Ramp dialog

To configure the ramp function

1. Set "Enabled" to "ON" to configure the ramp function.
The R&S NGT3600 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 NGT3600 displays the on-screen keyboard to set the value.

3. Confirm the value with the unit softkey (ms or s).

Settings

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 208

Ramp Time
Sets the ramp time.

Remote command:
[SOURce: | VOLTage :RAMP [ : UP] : DURation on page 208
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5.9.3 Multi-device mode
For safety information, see Section 3.1.7, "Connecting the load", on page 27 and
"Working with hazardous voltages" on page 11.

The "Multi-Device Mode" function facilitates the setting of a daisy-chained connection
for multiple R&S NGT3600 to generate higher supplies of voltage or current.

In a multi-device connection setup, one of the R&S NGT3600 is designated as the
"Host" and the rest is configured as "Client". Up to six single-channel or three two-
channel R&S NGT3600 power supplies can be connected in the connection setup.

For a detailed description on the series and parallel connections, see Section 13,
"Applications", on page 231. See also Section 5.4, "Channel fusion", on page 78.
Access:

> Select the [Settings] > "Device" > "Multi-Device Mode" to set up the daisy-chained
connection for multiple R&S NGT3600 power supplies.
The R&S NGT3600 displays the "Multi-Device Mode" dialog.

Multi-Device Mode

Enabled ON

Status Connected

Connected Devices

Figure 5-29: Multi-Device mode dialog

To configure multi-device mode

1. NOTICE! Potential damage of CAN transceiver. Do not plug the LAN connection
into the multi-device connector due to the risk of potential damage to the CAN
transceiver.

Connect the LAN cable to the multi-device connector at the rear panel. See Fig-
ure 5-30.

Figure 5-30: Daisy-chained connection using LAN cable

2. By default, the role is set as "Host". Set one of the connected R&S NGT3600 as
"Client".
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3. Set "Enabled" to "ON".
The R&S NGT3600 enables the multi-device mode function.
If the connection is successful, the "Status" shows "Connected".

4. Select the "Connected Devices" to show the connected R&S NGT3600 in the con-
nection setup.
The R&S NGT3600 displays a list of connected devices, see "Connected Devices"

on page 106.

Settings

[ =1 o] 1Y o 106
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Enabled

Enables or disables the "Multi-Device Mode" feature.

"ON" Enables the multi-device mode and displays the "Multi-Device Mode"
icon on the device status bar information.

"OFF" Disables the "Multi-Device Mode" feature.

Remote command:
INSTrument :MDMode [ : STATe] on page 168

Status
Displays the device connection status.

"Connected" Device connected.
"Disconnected" Device not connected.

Remote command:
INSTrument :MDMode : CONNection:STATus? on page 167

Role
Sets the role of the connected devices.

"Host" Only one device is set as the "Host" in the setup connection. The
"Host" controls the data and generates the total output of the power.

"Client" The rest of the connected devices are set as "Client".

Remote command:
INSTrument :MDMode : ROLE on page 168

Connected Devices

Displays a list of connected R&S NGT3600. Up to 6 R&S NGT3600 power supplies are
set up in the list.
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C1: NGT3622 (900513)

Figure 5-31: List of connected devices

5.10 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 "Channel adjustment setup” on page 107.

For ease of maintenance, the R&S NGT3600 provides the following adjustment proce-
dures which you can apply on the instrument:

® Section 5.10.1, "Channel adjustment", on page 107

5.10.1 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 50 A rating and 0.02 % accuracy.
® Shunt resistor: 200 mQ, at least 3 A rating and 0.02 % accuracy.
® Rectifier diode for high current adjustment: 50 A and forward voltage > 2 V
® Test resistors for low current adjustment:
— Adjustment point 1: 100Q/1W/1%
— Adjustment point 2: 4.7Q/25W/1%
® External power supply unit (PSU) for sink current adjustment: 30 V, 5 A.
® (Connect the DMM to the instrument and monitor the measured voltage or current.
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See Figure 5-32, Figure 5-33, Figure 5-34 and Figure 5-35.

puT

oMM
22200
I 2=200

Figure 5-32: Voltage adjustment setup

ouT

i) Rectifier

dinde

=t=r={®]c
0 =s55H—
o

0 =00 Shunt

e | e ] e ] o ] e Jf e E [ = = resistor

Figure 5-33: High current adjustment

DM
=288
I] EEEO O T ~ Test resistor
=a il
o ﬂ?ﬂﬂo O Low current
cil === === R range shunt

Figure 5-34: Low current adjustment
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PSL DM
—— 55500
5o | -
o 5 e ' -

Figure 5-35: Sink current adjustment setup

Access:

» Select [Settings] > channel tab > "Adjustment” to perform the channel adjustment.
The R&S NGT3600 displays the selected channel adjustment dialog.

Adjustment - Channel 1

User Adjustment

Restore Factory Adjustment

Figure 5-36: Adjustment dialog

To perform channel adjustment

1. Select "User Adjustment” to perform channel adjustment.
The R&S NGT3600 displays the "ADJUSTMENT" wizard to guide the channel

adjustment procedures.
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ADIUSTMENT - CHANNEL 1 About Adjustment

Refer to user manual for the recommended test equipment and connection setup.

Factory adjustment can be restored at any time.

Press [Proceed] when ready.

Proceed

Figure 5-37: Channel adjustment wizard

2. Select "Proceed" to start the channel adjustment procedures.
The R&S NGT3600 displays the "Reset Device Settings" dialog.

The device settings will be reset.
Do you want to proceed?

Yes No

Figure 5-38: Reset device settings dialog

3. Select "Yes" to continue the channel adjustment procedures.
Select "No" to return to the channel adjustment wizard, see Figure 5-37.

4. Depending on the types of adjustment (voltage or current), set up the instruments
illustrated in Figure 5-32 or Figure 5-33 or Figure 5-34 or Figure 5-35.

ADJUSTMENT - CHANNEL 1 Adjustment Type

Choose adjustment type:

Voltage Current

Adjustment Adjustment

Back
Figure 5-39: Types of adjustment

5. Follow the on-screen instructions displayed in the "ADJUSTMENT" wizard.
You can select the voltage or current adjustment in any order of preference and
repeat the adjustment as needed. See Figure 5-39 and Figure 5-40.
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Adjustment

Adjustment Range ADHLSTMENT -

Proceed

Figure 5-40: Voltage/current adjustment range

6. Based on the selection, the R&S NGT3600 applies a voltage/current respectively
for the voltage/current adjustment. Key in the measured value from DMM using the
on-screen keyboard. See Figure 5-41.

ADLISTMENIT - CHANNEL 1 Current Level 1

the measured value

Figure 5-41: Channel adjustment procedure

Note: If the "Adjustment Value" is not editable, this maybe due to the improper
setup of measurement.

Depending on the selected channel adjustment, check that you have the correct
setup illustrated in Figure 5-32 or Figure 5-33 or Figure 5-34 or Figure 5-35.

7. Confirm the entry with IEEEEN

8. Leave the setup connections as open.
Select HEEEM to start the voltage adjustment automatically.

9. Follow the on-screen instructions for current adjustment.

10. If the adjustment is successful, the R&S NGT3600 displays a message to indicate
that the adjustment is successful.
The R&S NGT3600 overwrites the last channel adjustment.

11. If the adjustment fails after repeated tries, contact your local service partner for
support.
To restore factory adjustment

1. Select "Restore Factory Adjustment” to restore the channel factory adjustment set-
tings.
The R&S NGT3600 displays the "Restore Channel Factory Adjustment" dialog.
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Adjustment
The channel factory adjustment settings will
@ be restored.
Do you really want to proceed?
Yes No
Figure 5-42: Restore channel factory adjustment dialog
2. Select "Yes" to restore factory adjustment.
The R&S NGT3600 restores the channel factory adjustment settings.
Settings
User AJUSTMENT......ccceeeeeee et a e s e e e e e e aaaaaaeees 112
Restore Factory AdJUSTMENt.........ueieiicieie e a e 112

User Adjustment
Activates user-defined adjustment.

Remote command:

CALibration:BEGin on page 210
CALibration:COUNt? on page 210
CALibration:CURRent on page 210
CALibration:DATE on page 211
CALibration:END on page 211
CALibration:FACTory:RESTore on page 211
CALibration:INPut on page 211
CALibration:LEVel on page 211
CALibration:LEVel:COUNt? on page 212
CALibration:RESet on page 212
CALibration:SAVE on page 212
CALibration:STATus? on page 212
CALibration:VOLTage on page 213

Restore Factory Adjustment
Restores the factory channel adjustment.

Remote command:
CALibration:FACTory:RESTore on page 211
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Accessing, retrieving and handling data

6 File and data management

The R&S NGT3600 enables you to save instrument configurations, settings and
screenshots 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 41.

® Measurement readings: recorded measurement results saved for evaluation, see
Section 5.8, "Measurement function", on page 94.

® Screenshots: screen captures of settings or measurement mode windows, see
Section 6.4, "Screenshot", on page 121.

® Device documentation: open source acknowledgment of the device documentation,
see Section 6.5, "Device documentation”, on page 122.

File memory location

The R&S NGT3600 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 NGT3600 creates, such as user files that contain user-defined con-
figurations or data, like instrument settings or measurement data.

The R&S NGT3600 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 NGT3600 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
E;" 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 NGT3600 displays the file manager dialog.

JUSB1A/NGT3622/ o
D screenshot D [int/screenshot

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.

Screenshot_20070101T000313.PNG
Size: 41 kB
Modified: Jun 01, 2025 00:03:12

0K

Figure 6-2: File information

User Manual 5602.4417.02 — 01 114



R&S®PNGT3600 File and data management

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:
MMEMory :DELete on page 217

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 NGT3600 output states of all channels are disabled when the recall function
is activated.

CD Auto saved instrument settings

Auto saved of the instrument settings is applied when any of the following parameters
are changed:

® USB connection mode
® FEthernet settings
® (CSV 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
® Settings in the output setting function, ramp settings, digital 1/0 settings

Access:

» Select [Settings] > "Device" tab > "Save/Recall Device Settings" to configure the
save and recall functions.
The R&S NGT3600 loads the "Save/Recall Device Settings" dialog.

Save/Recall Device Settings

¥, Save Settings to File...

¥ Recall Settings from File...

[ Default Settings

Figure 6-3: Save/Recall device settings dialog

To save and recall instrument settings

1. Select "Save Settings to file..." to save current instrument settings.
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Save and recall

The R&S NGT3600 opens a dialog to select the file partition.

Figure 6-4: Select partition dialog

2. Set the desired file partition.
The R&S NGT3600 opens the file manager dialog of the selected file partition.

Setting 1.rds Save Cancel

Figure 6-5: Save device settings to file dialog

3. Set the desired file location.

4. The R&S NGT3600 provides a selection of four filenames for saving the instrument
settings.
Select the filename entry field, the R&S NGT3600 opens the filename selection
dialog.

Setting 1 Setting 2

Setting 3 Setting 4

Figure 6-6: Select filename dialog

5. Select the desired filename.
The R&S NGT3600 returns back to the file manager dialog.

6. Confirm the selection by using the "Save" softkey.
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Save and recall

The R&S NGT3600 saves the current instrument settings.

7. Similar, you can select "Recall Settings from file..." to load instrument settings.
The R&S NGT3600 opens a dialog to select the file partition.

Figure 6-7: Select partition dialog

8. Set the desired file partition.
The R&S NGT3600 opens the file manager dialog of the selected file partition.

= fUSB1A/NGT3622/settings/

Setting 1.rds
Name: Setting 4.rds

setting 3.rds Size: 1 kB

Setting 4.rds Modified:  Jan 01, 2025 00:54:20

Load Cancel

Figure 6-8: Load device settings from file dialog

9. Set the desired file location.

10. Confirm the selection using "Load" to load the instrument settings.
The R&S NGT3600 resets the instrument with the loaded instrument settings.

To reset the instrument to default settings

1. Select "Default Settings" from the "Save/Recall Device Settings" dialog.
The R&S NGT3600 displays a popup message.
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Save and recall

Default Settings

All settings (except system settings) will be
@ reset to default.

Do you want to proceed?

Yes

Figure 6-9: Default settings warning message

2. Select "Yes" to overwrite instrument settings to default.
The R&S NGT3600 resets current instrument settings to default.

3. The R&S NGT3600 displays a popup message to show that all settings reset to
default.

Device Settings

All settings were reset to default.

OK

Figure 6-10: Default settings completion message

Settings
Save SettiNgS tO fil€...ceeiiiiiieiiccce e e 119
L Select PArttioN. .........cucveveecieieeiecteeeecte ettt 119
L SelECt FIIENAME. ...ttt 120
L Save Device Settings To File........ceeveveveveeeeeeeeeeeeeeeeeteeee e ee e, 120
T 1= YOO 120
L CaANCEL ettt 120
Recall Settings from file.........oo o 120
L Select PartitioN. ..........ccveveeeeeriiecieeeeecte et 120
L Load Device Settings From File...........coceveeremucuceeeeeeeeeeeeeeeeeeaeaeee e, 120
X - o[BS 120
L CANCEL ettt et 120
D= = UL AT~ 1 o [ 120

Save Settings to file
Saves current instrument settings.

Remote command:
*SAV on page 154

Select Partition — Save Settings to file
Sets partition to save instrument settings.
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Save and recall

int Internal storage location.
Default path: /int/settings/.
USB1A USB storage location.

Default path: /USB1A/NGT362x/settings/ where "X" refers to "1"
for the single-channel model and "2" for the two-channel model.

Select Filename — Save Settings to file
Selects filename for saving instrument settings.

Setting 1 Filename: Setting 1.rds is used for saving instrument settings.
Setting 2 Filename: Setting 2.rds is used for saving instrument settings.
Setting 3 Filename: Setting 3.rds is used for saving instrument settings.
Setting 4 Filename: Setting 4.rds is used for saving instrument settings.

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:
*RCL on page 155

Select Partition — Recall Settings from file
Sets partition to save instrument settings.

int Internal storage location.
Default path: /int/settings/.
USB1A USB storage location.

Default path: /USB1A/NGT362x/settings/ where "X" refers to "1"
for the single-channel model and "2" for the two-channel model.

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.
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Screenshot

Remote command:
*RST on page 153

6.4 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 NGT3600 displays the "Screenshot" dialog.

Screenshot

Save Location Auto Manual

Folder JUSB1A/NG

Figure 6-11: Screenshot dialog

To save a screenshot

1. Select "Save Location" to configure the screenshot save partition.
See details in "Save Location" on page 121.

2. Select the required save location.

Settings
STz YLl M Yoz 1 1 (o] o VTR 121
0] 1o [ 122

Save Location
Sets the saved location for the screenshot.

See also "Folder" on page 122.

Auto "Folder" is auto-selected.
If no USB flash drive is detected, "Folder" is set to an internal memory
("int") partition. Otherwise, "USB1A" partition is selected.

Manual Choice of "Folder".
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Device documentation

Remote command:

n.a.

Folder

Selects the predefined folder for the screenshot.

"USB1A" Selects /USB1A/NGT362x/screenshot as the partition, where "x"
refers to "1" for the single-channel model and "2" for the two-channel
model.

"int" Selects /int/screenshot as the partition.

Remote command:
n.a.

6.5 Device documentation

You can retrieve the R&S NGT3600 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 NGT3600 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 NGT3600 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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Appearance settings

7/ General instrument functions

The following sections provide the general instrument information and utilities services
in R&S NGT3600, regardless of the selected operating mode and measurement.

7.1 Appearance settings

Access:

» Select [Settings] > "Device" tab > "Appearance" to set the display and key bright-
ness.
The R&S NGT3600 displays the appearance dialog.

Appearance Menu

Display Brightness

Key Brightness

Figure 7-1: Appearance dialog

To configure display and key brightness

1. Select "Display Brightness" or "Key Brightness" to set the desired instrument
brightness.
The R&S NGT3600 displays the "Set Display Brightness" or "Set Key Brightness"
dialog.

Set Display Brightness

Figure 7-2: Display brightness dialog
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Appearance settings

Revert

Figure 7-3: 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

DisSplay Brightness.......eueeiiiiiiiiiiiie et e e 124
L OK ettt 124
L RV, ..ttt ettt ettt ettt es 124

KEY BIgNtNESS. ...t e e e e e e e e e e e aeaaa 124
L OK et 125
L REVEI ...ttt ettt sttt tans 125

Display Brightness
Sets the display brightness.

Range: 10 % to 100 %

Remote command:
DISPlay:BRIGhtness on page 161

OK — Display Brightness
Confirms brightness 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 158

User Manual 5602.4417.02 — 01 124



R&S®NGT3600 General instrument functions

7.2

OK — Key Brightness
Confirms brightness settings.

Remote command:
n.a.

Revert — Key Brightness
Undo brightness settings.

Remote command:
n.a.

Sound settings

Access:

Sound settings

» Select [Settings] > "Device" tab > "Sound Settings" to set sound settings.

The R&S NGT3600 displays the sound settings dialog.

Sound Settings

Error Beep

Protection Tripped Beep

CC-Mode Continuous Beep

QOutput Beep

Figure 7-4: Sound settings dialog

» Select the required fields to set an alert.
See details in "Settings" on page 125.

Settings

ErrOr BEEP .o
Protection Tripped Beep.....ccccceeieieieiiiiiieeeeeeeeeeeeee
CC-Mode ContinUOUS BEEP.......cuvveveiiiiiiiieeiiieee e
(O 10} 010 = T=T=Y o U PPURRRR

Error Beep

It sounds a single beep alert when an error occurs.
"ON" Activates the single beep alert.
"OFF" Deactivates the single beep alert.
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Date and time

Remote command:
SYSTem:BEEPer :WARNing: STATe on page 157
SYSTem:BEEPer:WARNing[:IMMediate] on page 157

Protection Tripped Beep
It sounds a single beep alert when a protection tripped occurs. See Section 5.5, "Pro-
tection", on page 81.

"ON" Activates the single beep alert.
"OFF" Deactivates the single beep alert.

Remote command:
SYSTem:BEEPer:PROTection:STATe on page 156
SYSTem:BEEPer:PROTection[:IMMediate] on page 157

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 69.

"ON" Activates the continuous beep alert.
"OFF" Deactivates the continuous beep alert.

Remote command:
SYSTem:BEEPer:CURRent : STATe on page 156

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 156

7.3 Date and time

The time is regarded as UTC. There is no time zone selectable.

Access:

1. Select [Settings] > "Device" tab > "Date & Time" to set the system date and time.
The R&S NGT3600 displays the date and time dialog.
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Device information

Date & Time |

Set Date 09. Aug 2025
Set Time 17:09

Figure 7-5: Date and time setting dialog

2. Select the required field to configure.
The R&S NGT3600 reset the instrument date and time accordingly.

Settings
ST A L= (=T 127
ST O T L= T 127
Set Date

Sets the system date.

Remote command:
SYSTem:DATE on page 160

Set Time
Sets the system time.

Remote command:
SYSTem: TIME on page 160

7.4 Device information

The "Device Information" allows you to get an overview of the configuration of your
@ device and supporting channels. You can retrieve information on the device model, its
hardware components and interfaces using the device information function.

7.41 Device information settings

Access:

1. Select [Settings] > "Device" tab > "Device Information" > "Device Info" to display
the device information.
The R&S NGT3600 displays the device information dialog.
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Device information

' Device Info

Material No.: Serial No.:
NGT3622 5602.4000.03 900509

SW Version: HW ID: Memory Free:
01.005 00ab31a631 0x00000111 12 of 13 MB

IP Address: Host Name:
172.25.54.138 NGT3622-900509

Figure 7-6: Device information dialog

2. Select [Settings] > "Device" tab > "Device Information" > channel tab to display the
channel information.

FW Version: Material No.: Serial No.:
02.015 5602.5059.02 250347

HW Revision: Fan Speed: Temperatures:
06.01 25% 22°C 2°C 23°C

Figure 7-7: Channel information dialog

Settings

(B INVi(o7=3 [ o) { TUUT T TR 129
L MIOTE ettt ettt ettt ee et et ee et et ea et ee e et eeen et eser et enere et eneaneas 129
L IMAEEITAI INO. ... ettt et e et et e et et e e eeeteere et eeeree et eneeneeeeneeneeenenns 129
L SEIIAI INO ettt ettt ettt ee et e e ee et eee e et eee et et eseet et ee et eneeeeeenens 129
L SWV VISION. ettt ettt ettt et et et et e ee et eee et et eae et eeeeee et eeeseeeanens 129
VAV [ o TSRS 129
L MEMOTY FIEE....e.vveeeeeeeeeeeeeetete ettt se s s s sesante s e tenenes 129
T e 1o 1= Y- YU 129
L HOSE INGM et e e et e et e e e e e e eae e e e e e eeaeeeeereeeeeeeereeeeans 129

O O ettt et e et et et et et et eae et et ee e et et e e en et e et et ene et e eneaen 129
L WV VBISION ..ttt ettt et et e et et e eae e e et ee et ereeeeeeeteeeeneeees 130
L IMAEEITAI INO. ..ottt ettt e e et e e e e e eee et et eee et eaeeeeeeeenns 130
S T=V 1= 1 Lo TSROSO 130
L HWW REVISION. c. ettt ettt et e et e et et e et eeeeeeeeeeeeeeeeeen. 130
L FAN SPEEA. ..ottt ettt 130
L TOMPEIALUIES. ...ttt ettt es 130
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Device Info
Displays device information.

Model < Device Info
Model of the instrument.

Remote command:
*TIDN? on page 153

Material No. < Device Info
Instrument's order number.

Remote command:
*TIDN? on page 153

Serial No. < Device Info
A unique identification number for the instrument.

Remote command:
*TDN? on page 153

SW Version «— Device Info
Software version that is installed in the instrument.

Remote command:
*TIDN? on page 153

HW ID — Device Info
Hardware identity of the instrument.

Remote command:
n.a.

Memory Free — Device Info
Available memory space in the instrument.

Remote command:
n.a.

IP Address «— Device Info
IP address of the instrument.

Remote command:
SYSTem:COMMunicate:LAN:ADDRess on page 158

Host Name < Device Info
Host name of the instrument.

Remote command:
SYSTem:COMMunicate:LAN:HOSTname on page 159

Ch1/Ch2
Displays channel information.
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FW Version — Ch1/ Ch2
Firmware version that is installed for the respective channel.

Remote command:
n.a.

Material No. < Ch1/ Ch2
Instrument's order number.

Remote command:
n.a.

Serial No. — Ch1/Ch2
A unique identification number for the instrument.

Remote command:
n.a.

HW Revision < Ch1/ Ch2
Hardware revision of the channel.

Remote command:
n.a.

Fan Speed — Ch1/ Ch2
Fan speed of the channel.

Remote command:
n.a.

Temperatures — Ch1/ Ch2
Temperature in degrees measured in the channel.

Remote command:
n.a.

7.5 Device settings lock

To prevent unauthorized changes to the device settings, you can lock the settings with
a passcode.

Access:

> Select [Settings] > "Device" tab > "Device Settings Lock" to lock device settings.
The R&S NGT3600 displays the device settings lock dialog.
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Device settings lock

Device Settings Lock |

Settings Lock

Figure 7-8: Device settings lock dialog

To configure device settings lock
1. Set the required field (e.g. "Safety Limits Lock") to lock by enabling it to "ON".

2. Set the "Settings Lock" to "ON" to enable the lock mechanism for the selected
locked field.
If the "Settings Lock" is disabled for selection, you need to create a new passkey to
enable the selection. See "To set up passkey" on page 131.
The R&S NGT3600 displays the passkey dialog.

Figure 7-9: Passkey dialog

3. Enter a valid passkey to authorize the change.
The selected field is locked for access.

To set up passkey
A new passkey must be set up when using the "Device Setting Lock" for the first time.

1. Enter a passkey between 4 digits to 10 digits long.
If an invalid new passkey is entered, the R&S NGT3600 displays a popup message
for invalid passkey entry.

Passkey Setup

Invalid passkey. Passkey must be between
4-10 digits.

Figure 7-10: Invalid passkey
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Device settings lock

If an old passkey is available, it cannot be reused for the new passkey. The
R&S NGT3600 displays a popup message indicating the error.

Passkey Setup

Invalid new passkey. New passkey is the
same as the old passkey.

0K

Figure 7-11: Invalid new passkey

Confirm the entry with the same passkey.
If an incorrect passkey is entered, the R&S NGT3600 displays a popup message
indicating the error.

Passkey Setup

Incorrect passkey. Enter the correct
passkey to change lock settings.

(0]¢

Figure 7-12: Incorrect passkey

If a valid passkey is entered, the R&S NGT3600 displays a popup message for
successful passkey setup.

Passkey Setup

Settings lock passkey was successfully
setup.

Figure 7-13: Successful passkey setup

After the passkey is set up, you can only reset it via remote command, see "New/
Change Passkey" on page 133.

Settings

SEHINGS LOCK. ..ttt e b e e e b e e e 132
NeW/Change PasSKeY........cuu i 133
Safety LIMITS LOCK....ciii it 133

Settings Lock
Enables or disables the locking mechanism for selected locked fields.

"ON" Enables the locking mechanism for selected locked fields.

"OFF" Disables the locking mechanism for selected locked fields.
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7.6

©

Update device

Remote command:
n.a.

New/Change Passkey
Passkey to enable or disable the Settings Lock.

Remote command:
SYSTem:PASSkey:RESet on page 160

Safety Limits Lock
Enables or disables the lock for safety limit.

"ON" Enables the lock for safety limit.
"OFF" Disables the lock for safety limit.

Remote command:
n.a.

Update device

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/ngt3600.

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 3.1.10,
"Connecting USB devices", on page 32.

To update the instrument firmware

1. Download the latest version of the R&S NGT3600 firmware from the
Rohde & Schwarz website. If the downloaded file is in ZIP format, unpack it to
obtain the RSU update file.

2. Save the file in the USB flash drive.
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Update device

3. Connect the USB flash drive to the USB port of the instrument.

4. Select [Settings] > "Device" > "Update Device" to update instrument firmware.
The R&S NGT3600 displays the update device dialog.

- . JUSBIA

Firmware.rsu

Name: Firmware.rsu
Size: 31301 kB

Maodified: Jul 18, 2025 16:35:16

Update Cancel

Figure 7-14: 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 NGT3600 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> ... s e e e e e e e e e e e e e e e e e eeeeeeaeernenee 134
T = - PR 134
171 o1 S 134

<Firmware_list>
Displays all firmware contained in the selected storage location.

Update
Updates the instrument firmware.

Remote command:
n.a.

Cancel
Cancels the instrument firmware update.

Remote command:
n.a.

User Manual 5602.4417.02 — 01 134



R&S®PNGT3600 Network operation and remote control

Remote control interfaces and protocols

8 Network operation and remote control

As an alternative to interactive operation directly at the instrument, the R&S NGT3600
can also be operated remotely, for example a controller PC.

The interfaces of the R&S NGT3600 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 NGT3600 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

Controller

LAN R&S Instrument

Application

— Ethernet i O

Program 3 b/ Socket o

()

R&S Instrument
USBTMC

USB == O

CDC O

()

Figure 8-1: Supported remote connections

e Remote control interfaces and protoCoIS............uuuceeeieiieiiiiiiiieeieeeeeeeeeee, 135
e Setting up remote control CONNECHON. .......ccoiiiiiiiii e 144
e  Status reporting SYSIeM....ccii i 146

8.1 Remote control interfaces and protocols

The R&S NGT3600 comes with the following interfaces for remote control:
® FEthernet (LAN) interface
® USB standard interface
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Establish a remote connection between the R&S NGT3600 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
(LAN)

e VXI-11
TCPIP::host address/(::
LAN device name] [::INSTR]
VISA
®  Socket communication (Raw Ethernet, simple
Telnet)
TCPIP::host address](::
LAN device name]::<port>::SOCKET
VISA or socket controller

The LAN connector at the rear panel of the
instrument.

The interface is based on TCP/IP, see Sec-
tion 8.1.2, "LAN interface", on page 138.

uSB

e USBTMC
USB: :<vendor ID>::<product ID>::
<serial number>[::INSTR]
VISA

e CDC
(communications device class, corresponds to
VCP (virtual COM port))

The USB Type-B connector is at the rear panel
of the instrument.

For a description of the interface, refer to Sec-
tion 8.1.3, "USB interface", on page 141.

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 1/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 NGT3600 can be remotely accessed and con-

trolled.

Access:

1. Select [Settings] > "Device" tab > "Interfaces" to configure the required interface.
The R&S NGT3600 displays the "Interfaces" dialog.
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Interfaces

Network

USB Class

Figure 8-2: Interfaces dialog

Select the connected interface (Network or USB Class) to configure the necessary
parameters for remote access.

NEIWOIrK CONNECHION. .....ui e een 137
I 1) (=] = [t TSP UUPPIPORRUROt 138
(U1 R 10 (=] 7= (o1 TSR RUPRPURPPN 141
1S O] . DRSSP 144
RV 7 144

Network connection

The "Network" configures the remote access via the LAN interfaces.

Access:

» Select "Network" from Figure 8-2.
The R&S NGT3600 displays the "Network" dialog.

Network

Figure 8-3: Network dialog

To configure network parameters

» Select "LAN" to configure the network parameters

For details, see LAN interface.
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When the connection is available, the network icon is highlighted in white on the device
status bar information.

Settings

LAN
Configures LAN network.

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

Remote command:
n.a.

8.1.2 LAN interface

The R&S NGT3600 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 144.

Depending on the network capacities, the TCP/IP address information for the instru-
ment can be obtained in different ways.

® |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 144.
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3. For manual configuration, select [Settings] > "Device" tab > "Interfaces" > "Net-
work" > "LAN" to set LAN connection.
The R&S NGT3600 displays the "LAN" dialog.
Note: The "MAC Address" is fixed.

DHCP & Auto IP: IP Address:

ON

MAC Address: Subnet Mask: Gateway:
£6:54:e8:9b:11:9¢ ' ;

Reset Configuration

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 NGT3600 displays additional parameters for information on the LAN interface
and the status of the connection.

To manually configure Ethernet settings

By default, the R&S NGT3600 is configured to use a dynamic TCP/IP configuration
and to obtain the whole address information automatically. If the network does not sup-
port DHCP, you can assign the IP address manually.

1. Configure the required Ethernet settings, see Settings.
The R&S NGT3600 displays the on-screen keyboard to set the IP address.

172.25.54.176
7 8

4

Figure 8-5: On-screen keyboard to set IP address

2. Confirm the value with the "Enter" softkey, INEEM.
3. Select "Apply Changes" to apply the changes.

4. Select "Reset Configuration" to reset the LAN settings to factory default.
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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 can validate if the LAN connection is established and working properly:

» Check the LAN connection using ping: ping <IP address>.

If the ping is successful, you get a reply from the <IP address> of the target instru-

ment.
Settings
DHGCP & AULO-IP...cce ettt e s sttee e e s st e e e s snteeeeesanraeeeeeans 140
o Lo | =TT OSSR 140
O o (o | =SSR 140
IS0 o =Y 1= T SRR 141
LG (T PO PTP 141
Reset CoNfiIQUIAtioN.......ceeiiiie i e e e e e e e e e s eanns 141
N o] o] YA O F= T T T PP 141

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:LAN:DHCP on page 159

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:LAN:ADDRess on page 158

MAC Address
Display the MAC address of the network.

Remote command:
SYSTem:COMMunicate:LAN:MAC? on page 159
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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:LAN:SMASk on page 160

Gateway
Gateway address to connect to the network.

This address is manually configured if "DHCP & Auto-IP" is set "OFF".

Remote command:
SYSTem:COMMunicate:LAN:DGATeway on page 158

Reset Configuration
Reset LAN configuration.

Remote command:
SYSTem:COMMunicate:LAN:RESet on page 159

Apply Changes
Applies the changes made to "IP Address" on page 140, "Subnet Mask" on page 141
and "Gateway" on page 141.

Remote command:
SYSTem:COMMunicate:LAN:APPLy on page 158

8.1.3 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:

[2025-08-09T01:35:46] USB Class

Reboot is required for the new USB class
setting to take effect.

OK

Figure 8-6: 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.
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For more information on the connection, see Section 8.2.2, "USB connection”,
on page 146.

Access:

» Select [Settings] > "Device" tab > "USB Class" to set the USB connection.

To configure the USB class

> Set the desired USB class.
See details in "CDC (VCP)" on page 142 and "USB TMC" on page 142.
See also "Change of USB class" on page 141.

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 NGT3600 using any terminal pro-
gram (e.g. HMExplorer) via SCPI commands once the corresponding Windows drivers
have been installed. The driver and software HMEXxplorer are available for download
on the product homepage (http://www.rohde-schwarz.com/product/ngt3600).

If a connection between the PC and the instrument has been established and no

R&S NGT3600 USB CDC driver is installed, the PC operating system displays a
"Found New Hardware" wizard. In this case, the R&S NGT3600 USB CDC driver must
be installed.

The HMEXxplorer window application provides the R&S NGT3600 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 HMEXxplorer 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/.
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A major 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.

@ HMExplorer
The window application supports the communication via LAN and USB CDC.

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 8-7.

- -
=4 Device Manager E@ﬁ
File Action View Help

e @ HE

[ 8 Bluetooth Radios i
ﬁ Computer

b -&F ControlVault Device

-y Disk drives

b B Display adapters

'.t}(, Human Interface Devices

>Z'\,_-,' Imaging devices

> -8 Intel(R) Dynamic Platform and Thermal Framework
\.s = Keyboards

f_{ Mice and other pointing devices

b I_- Monitors

b ¥ Network adapters

-l Portable Devices

o T3 Ports (COM & LPT)

b m Processors

b e Proximity Devices

m

Security Devices

j Smart card readers

b -% Sound, video and game controllers

b > Storage controllers

78 System devices

b 6 Universal Serial Bus controllers

4 i USE Test and Measurement Devices

i USBE Test and Measurement Device (IVI)
b 6 USE Virtualization N

[

Figure 8-7: Device manager

Settings

USB ClaSS. . .uuiiieiiiiiiee ettt ettt e et e e e et e e e e et e e e e e e abbeeeeeennbeeeeeeansteeaeeensens 143
USB Class

Configures the USB class.

"CDC" Selects the USB communication device class.

"TMC" Selects the USB test and measurement class.

User Manual 5602.4417.02 — 01 143



R&S®NGT3600

Network operation and remote control

8.14

8.1.5

8.2

8.2.1

Setting up remote control connection

Remote command:
INTerfaces:USB:CLASs on page 197

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.

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 152.

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.
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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 for configuring the LAN 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.

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 3.1.9, "Connecting to LAN", on page 31.

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

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::S0OCKET
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8.2.2

8.3

8.3.1

Status reporting system

USB connection

See Section 8.1.3, "USB interface", on page 141 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 HMExplorer, 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]

denotes the used interface

is the manufacturer ID

is the product identification of the instrument

is the individual serial number on the rear of the instrument
indicates the instrument resource class (optional)

UsB

<vendor ID>
<product ID>
<serial number>
[:INSTR]

Example:

USBO: :0x0AAD: :

0x0197::4000.0005<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).

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 USB or LAN interface (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
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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 NGT3622 = 2 channels = 2 status register). Accordingly,
the description text of the channel information changes in Figure 8-8 (e.g. instrument 1
= channel 1, instrument 2 = channel 2).

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".

STATus:QUEStionable:INSTrument:ISUMmary1 STATus:QUEStionable:INSTrument
¥oltsge 4T} mbtensn i — T
il il srvvary of 5 " Il
NOT DSED —{2 Instrumentd —2 [
POWer {OFP Tripped) —13 | Instrument 3 — 43
TEMPerature — 4 | Instrumentd —14 [
NOT USED —15 | Instrument 5 — {5 [
NOT USED —— 6 Instrument § —— &
NOTUSED ——{7 |- Instiument 7 TH
CALibrating ——{ 8 - Instiument B g -
OVP Tripped ——{8 | - 3 Instrument 9 —19 ||
FUSE Tripped —{10 L] = [metrument 10 —{10 L
NOT USED ——11 / Instrument 11 ——{11
NOTUSED —{12 11 | Sense Tripped Instrument 12 — 121 |
Remote Sense ——13 1 —r": ' Instrurment 13 13
Sense Tripped M Instroment 14 — 134 ||
NOTUSED * — 151 |~ NOT USED ——i5 4 |—
' The use af Bit 15 ot allowed **1 The extension hit is used, where
since some contrallers may have reguired, {0 summarize the events
difficulty reading a 16 bit un in Instrument 15 and up. The " :
signed inteqer. The value of this extension of the status structure STATus:QUEStionable
bit schadl alweys be 0 shall canfarm to IEEE 488 2
i Extansion bit** — 11 Starmary of VO0LTage | 40 H
""m‘"'"""r" m"'m; l e Summary of CURRent —{ 1
nstrument? " Summary of TIME—+— 2 H
:nnuurnpnlii A g H‘Q\\\ Summary of POWer 4—| 3
nstrument 4 i Summary of TEMPsature 4
Instrument 5 — 15 ::\“\\\“ Summary of FAEQuency —{ § R
Instrument b — & 2 _ summary of PHASE — b o _‘\TO Status Byte,
Instrument 7 —— 7 Summary of MODulation—+—| 7 | 5 Oy Ny
Instrument 8 8 Summary of CAlibration 4—| 8 [ — SR *Bit 3
Instrumeent 8 19 Auailable e designer -—1 9 =
Instrument 10 —{10 Available 1o designer +—{ 10 =
Instrument 11 1" Auatlalile 1o desiner 11
Instrument 12 — 12 Auailable 1o designer 4—{ 12
Instrument 13 13 INSTruament Summary 13
Instrument 14 — 114 Command Warning —— 14
NOT USED 15 NOT USED * ——{15

Figure 8-8: 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 NGT3622 is also
present two times (Isummary1 - Isummary2).
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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 CONDition 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).

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:ISUMI :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 220.
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STATus:QUEStionable:INSTrument

VOLTage 0
CURRent 1
NOT USED 2
POWer (OPP Tripped) 3
TEMPerature 4
ol .
NOTUSED — |7 | |2 ~\To Status Byte,
CALibrating 8| | +) | T
OVP Tripped 91{® _/ 1
FUSE Tripped ——10 |-
NOT USED —11 |
NOT USED —12 |
Remote Sense |13 |-
Sense Tripped 14 (4
NOT USED * —15 |

*)  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 8-9: Structure of the status:QUEStionable:INSTrument register

8.3.2 Contents of the status registers

8.3.2.1 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 *ESR?. 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
ESE register can be set using the command *ESE and read using the command
*ESE?.

8.3.2.2 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:0PERation:CONDition? Oor STATus:OPERation[:EVENt]?.

Bit No. | Meaning

0 Not used

1t03 Not used

4 MEASuring

This bit is set on event new measurement available.
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Bit No. | Meaning

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

8.3.2.3 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 8-8.

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.

4 Temperature Overrange

This bit is set if an over temperature occurs.

5t08 Not used

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.

11to12 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
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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
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 8-10: Decimal representation of a bit pattern

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 152.
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9 Remote control commands

9.1

This section provides the description of all remote commands available for the

R&S NGT3600 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 Com-
mands" 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 152
B S E e e 152
BT PP 153
13 PPN 153
FOPC . ettt e e e r e e e b e e s e s er e sae e nreenreeeneas 153
L 153
FORE e 154
0T 1 = T 154
2 P 154
A PPN 154
B2 7V TP OPT TN 154
FRC L ettt 155
*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,NGT3622,5602.4000.03/900123,01.010
00e9dl6ff8

Manual operation: See "Model" on page 129
See "Material No." on page 129
See "Serial No." on page 129
See "SW Version" on page 129

*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 NGT3600 does not support parallel processing of remote commands. If the
query *OPC? returns a 1%, the device is able to process new commands.

*RST
Reset

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 120
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*SRE <Contents>
Service request enable

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

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 <arg0>
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.
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Parameters:
<number> Range: 1.3

Manual operation: See "Save Settings to file" on page 119

*RCL <arg0>
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: 1.3

Manual operation: See "Recall Settings from file" on page 120

System settings commands

The SYSTem subsystem contains the commands for general functions, which do not
affect signal generation directly.

SYSTeM:BEEPErCURRENESTATE. ....uneeiii ettt e e et e e e e e eeeaas 156
SY STEeM BEE P OU T P UL S TAT . . eiet ittt e e e e e e e e ennes 156
SYSTemM:BEEPErPROTECHON:STATE. ..cceuneeieeeeeeetee e e e e et e et e e e e e e e e e e e e s eeeannns 156
SYSTem:BEEPer:PROTECHON[:IMMEIAE] . .vuuurnriiieieiereeeeeeeeeieieeeeeeeeeeeererarannann e e e e 157
SYSTem:BEEPErWARNING:STATE. ...cuuuiieieeieiieeieeeeeetee e e e e eeeteee e e e e eeate e e e e e eetaneeeeeeestananns 157
SYSTem:BEEPer:WARNING[:IMMEIAte].......cuvuuiieeieiiiiiee et eee ettt eer e e e 157
SYSTem:BEEPE:COMPIE ] ST AT . ettt e e e e e e eaas 157
SYSTem:BEEPer[:COMPIlete][:IMMEdIiate]......cuuuieeeeieeiiaeeeee e e e 157
SYSTEMKEY:BRIGNINESS. ... ieeeiieieeee et et e et e e et e e e e e e e e e e e e ea e e e e e eeeanneaes 158
SYSTem:COMMUNICAtE:LAN:ADDRESS. ......ccceueieeeeeeeteeeee e e e e e e et e e eeaeereaaeeeereeeenneeeens 158
SYSTemM:COMMUNICAELANIAPPLY ... .uututieeeieieieeeeeeeeeeeeeee e eeeeeeerarar b eeeseseeeeeaaaees 158
SYSTem:COMMUNICAte:LAN:DGATEWAY.....cuueieeeeieriiieeeeeeetriieeeeeeeettaeeeesertnnaeeeeresnnaaaaaseees 158
SYSTem:COMMUNICAtE:LANIDHCP. .. .. et e e e e e e e eneans 159
SYSTem:COMMunicate:LAN:HOSTNAME. ......ccouuiiiiiiiee ittt e eeeea s 159
SYSTeM:COMMUNICAtEILANIMAC ...ttt e e e e e e e e enenas 159
SYSTem:COMMUNICAtE:LANIRESEL......ccuniiieeeeeeee et e e 159
SYSTemM:COMMUNICAtE:LAN:SIMASK. ....uueiieteeeeee et e e e e e et e e e e e e e e e e eeanans 160
SY STEMIDATE. ... ceittie e ettt et et ee e e e ettt e e e e e et tat e e eeeeeataa e eeeesaatannsaeseesanaasaessssnnnsanaenes 160
SY STEMIPASSKEYRESEL....cuuuiiiiiiiiiieieee ettt e e e e ettt eee e e e e eeteeeeeeeeabeeeeeeeastaaeeeesersanaeaanes 160
S S 1T 1 B I 1= 160
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SYSTem:BEEPer:CURRent:STATe <arg0>
SYSTem:BEEPer:CURRent:STATe?

Sets or queries "current control" beeper tone state.

Parameters:
<state> 0
Current control beeper is deactivated.
1
Current control beeper is activated.
Example: SYSTem:BEEPer:CURRent:STATe 1

The "CC-Mode Continuous Beep" is activated, a continuous
beep sound alert is triggered when any output channel enters
CC mode.

Manual operation: See "CC-Mode Continuous Beep" on page 126

SYSTem:BEEPer:OUTPut:STATe <arg0>
SYSTem:BEEPer:OUTPut:STATe?

Sets or queries "output" beeper tone state.

Parameters:
<state> 0
Output beeper is deactivated.
1
Output beeper is activated.
Example: SYSTem:BEEPer:0UTPut:STATe 1

The "Output Beep" is activated, a single beep alert is triggered
when the output state of any channel is changed.

Manual operation: See "Output Beep" on page 126

SYSTem:BEEPer:PROTection:STATe <arg0>
SYSTem:BEEPer:PROTection:STATe?

Sets or queries "protection" beeper tone state.

Parameters:
<state> 0
Protection beeper is deactivated.
1
Protection beeper is activated.
Example: SYSTem:BEEPer:PROTection:STATe 1

The "Protection Tripped Beep" is activated, a single beep alert is
triggered when a protection tripped event occurs.

Manual operation: See "Protection Tripped Beep" on page 126
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SYSTem:BEEPer:PROTection[:IMMediate]
Issues a single "protection" beep immediately.
Usage: Event

Manual operation: See "Protection Tripped Beep" on page 126

SYSTem:BEEPer:WARNing:STATe <arg0>
SYSTem:BEEPer:WARNing:STATe?

Sets or queries beep sound for errors and warnings.

Parameters:
<state> 0
Disables beep sound for errors and warnings.
1
Enables beep sound for errors and warnings.
Example: SYSTem:BEEPer:WARNing:STATe 1

The "Error Beep" is activated, a beep alert for errors and warn-
ings is triggered when such events occur.

Manual operation: See "Error Beep" on page 125

SYSTem:BEEPer:WARNing[:IMMediate]
Issues a single error/warning beep immediately.
Usage: Event

Manual operation: See "Error Beep" on page 125

SYSTem:BEEPer[:COMPIlete]:STATe <En-/Disable operation complete beep>
SYSTem:BEEPer[:COMPIlete]:STATe?

Sets or queries beep sound for operation complete.

Parameters:
<state> 0
Disables beep sound for operation complete.
1
Enables beep sound for operation complete.
Example: SYSTem:BEEPer:STATe 1

A beep sound is triggered when an operation is completed.
SYSTem:BEEPer[:COMPIlete][:IMMediate]

Issues a single operation complete beep immediately.

Usage: Event
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SYSTem:KEY:BRIGhtness <arg0>
SYSTem:KEY:BRIGhtness?

Sets or queries the front panel key brightness.

Parameters:

<brightness> Sets the key brightness.
Range: 10 to 100
Increment: 10

Example: SYSTem:KEY:BRIGhtness 80

SYSTem:KEY:BRIGhtness? -> 80
Returns key brightness value: 80.

Manual operation: See "Key Brightness" on page 124

SYSTem:COMMunicate:LAN:ADDRess <arg0>
SYSTem:COMMunicate:LAN:ADDRess?

Sets or queries IP address of the LAN interface.

Parameters:
<address> IP address.
Example: SYSTem:COMMunicate:LAN:ADDRess "192.168.1.128"

Set IP address 192.168.1.128 for the LAN interface.

Manual operation: See "IP Address" on page 129
See "IP Address" on page 140

SYSTem:COMMunicate:LAN:APPLy
Applies LAN configuration settings.
Usage: Event

Manual operation: See "Apply Changes" on page 141

SYSTem:COMMunicate:LAN:DGATeway <Gateway>
SYSTem:COMMunicate:LAN:DGATeway?

Sets or queries gateway for LAN.

Parameters:
<gateway> Gateway address.
Example: SYSTem:COMMunicate:LAN:DGATeway?

Returns gateway address from LAN.

Manual operation: See "Gateway" on page 141
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SYSTem:COMMunicate:LAN:DHCP <arg0>
SYSTem:COMMunicate:LAN:DHCP?

Sets or queries the LAN interface mode.

Parameters:

<DHCP> 0
DHCP is disabled.
Manually set IP address.

1
DHCP is enabled.
Automatic IP address from DHCP server.

Example: SYSTem:COMMunicate:LAN:DHCP 1
DHCP is enabled.

Manual operation: See "DHCP & Auto-IP" on page 140

SYSTem:COMMunicate:LAN:HOSTname <Device hostname>
SYSTem:COMMunicate:LAN:HOSTname?

Sets or queries hostname.

Parameters:
<hostname> Device hostname.
Example: SYSTem:COMMunicate:LAN:HOSTname?

Returns device hostname.

Manual operation: See "Host Name" on page 129

SYSTem:COMMunicate:LAN:MAC?
Queries MAC address.

Example: SYSTem:COMMunicate:LAN:MAC?
Returns MAC address from LAN.

Usage: Query only
Manual operation: See "MAC Address" on page 140

SYSTem:COMMunicate:LAN:RESet
Resets LAN settings.
Usage: Event

Manual operation: See "Reset Configuration" on page 141
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SYSTem:COMMunicate:LAN:SMASk <Subnet mask>
SYSTem:COMMunicate:LAN:SMASk?

Sets or queries the subnet mask for LAN.

Parameters:
<address> Subnet address.
Example: SYSTem:COMMunicate:LAN:SMASk "255.255.0.0"

Sets subnet mask 255.255.0.0.

Manual operation: See "Subnet Mask" on page 141

SYSTem:DATE <arg0>, <arg1>, <arg2>
SYSTem:DATE?

Sets or queries system date.

Parameters:

<year> Sets year in the system date.
<month> Sets month in the system date.
<day> Sets day in the system date.
Example: SYSTem:DATE 2025,07,15

SYSTem:DATE? -> 2025,07,15
Returns system date.

Manual operation: See "Set Date" on page 127

SYSTem:PASSkey:RESet
Resets the passkey.
Usage: Event

Manual operation: See "New/Change Passkey" on page 133

SYSTem:TIME <arg0>, <arg1>, <agr2>
SYSTem:TIME?

Sets or queries system time.

Parameters:

<hour> Sets hour in the system time.
<minute> Sets minutes in the system time.
<second> Sets second in the system time.
Example: SYSTem:TIME 12,05,50

SYSTem:TIME? -> 12,05,50
Returns system time.

Manual operation: See "Set Time" on page 127
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9.4

DIO commands

Display commands
The DISPlay subsystem contains the command for display brightness, which does not

affect signal generation directly.

DT ISY o Y 2 € g1 g 1= 161

DISPlay:BRIGhtness <arg0>
DISPlay:BRIGhtness?

Sets or queries the display brightness.

Parameters:

<brightness> Displays brightness for the instrument.
Range: 10 to 100
Increment: 10

Example: DISPlay:BRIGhtness 50

DISPlay:BRIGhtness? -> 50
Returns the display brightness value.

Manual operation: See "Display Brightness" on page 124

DIO commands

The DIO subsystem contains the commands for DIO signal triggering.

(D1 (@ S (@ 2 1@ ]\ | T o o 1R 161
(D] (@S @ > | L=Yo1 1 o] IR PRSP 163
(D [@2S [@ > |\ IS (T =Y o | USSR 163
(D1 [0 1 @ B 1K 1o P 163
DIOKIOSTENABIE]. ..ot eeeeeee e eesesese et eseneses s e eeeeeeeesesese st eseneneneseseeeeeeesesenenes 164

DIO<IO>:CONDition <arg0>
DIO<I0>:CONDition?

Sets or queries the trigger condition of the specified digital I/O line.

Suffix:

<|0O> 1.6

Parameters:

<condition> OUTPut | OMODe | OVP | OCP | OTP | OPP | PROTection |
CMODe | VMODe | INHibit | GATed
OUTPut

If digital I/O line direction is set to output, it outputs the selected
logic level when the output is turned on at the selected channel.
If digital I/O line direction is set to input, the output of the chan-
nel will be turned on if the selected logic level is met.
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OMODe
Outputs the selected logic level when the selected channel oper-
ates in the sink mode.

OVP
Outputs the selected logic level when the selected critical event
(OVP) occurs on the selected channel.

OCP
Outputs the selected logic level when the selected critical event
(OCP) occurs on the selected channel.

OTP
Outputs the selected logic level when the selected critical event
(OTP) occurs on the selected channel.

OPP
Outputs the selected logic level when the selected critical event
(OPP) occurs on the selected channel.

Protection
Outputs the selected logic level when any of the critical events
(OVP, OCP, OTP, OPP) occur on the selected channel.

CMODe
Outputs the selected logic level when the selected channel oper-
ates in the CC mode.

VMODe

Outputs the selected logic level when the selected channel oper-
ates in the CV mode.

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.

GATed
Selected channel is turned on and gated when the selected logic
level is met.

*RST: OUTPut

Example: DIO1:CONDition OPP
Sets DIO pin 1 condition to "OPP".

Manual operation: See "Condition" on page 92
See "Operation Mode" on page 93

User Manual 5602.4417.02 — 01 162



R&S®NGT3600 Remote control commands

DIO commands

DIO<I0>:DIRection <arg0>
DIO<IO>:DIRection?

Sets or queries the direction (OUTPut/INPut) of the specified digital 1/0 line.

Suffix:
<|O> 1..6
Parameters:
<logic> OUTPut | INPut
OUTPut
Sets direction as output.
INPut
Sets direction as input.
*RST: OUTPut
Example: DIOl:DIRection OUTPut

Sets DIO pin 1 direction to "OUTPut".

Manual operation: See "Direction” on page 92

DIO<IO>:INSTrument <arg0>
DIO<IO>:INSTrument?

Sets or queries the trigger channel of the specified digital 1/O line.

Suffix:
<|O> 1.6
Parameters:
<channel> OUT1 | OUT2 | ALL
OuT1
Channel 1 is selected.
ouT2
Channel 2 is selected.
ALL
Available only if digital 1/0 direction is set to input.
Both channel 1 and channel 2 are selected.
*RST: OouT1
Example: DIOI1:INSTrument OUTI1

Sets DIO pin 1 trigger channel as channel 1.

Manual operation: See "Channel" on page 92

DIO<IO>:LOGic <arg0>
DIO<I0>:LOGic?

Sets or queries the trigger logic (Active High/Active Low) of the specified digital 1/0
line.
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Suffix:

<|0O> 1.6

Parameters:

<logic> LOW | HIGH
Low
Sets trigger logic as active low.
HIGH
Sets trigger logic as active high.
*RST: HIGH

Example: DIO1:LOGic HIGH

Sets DIO pin 1 trigger logic as active high.

Manual operation: See "Active Level" on page 92

DIO<IO>[:ENABIe] <arg0>
DIO<IO>[:ENABIe]?

Sets or queries the enable state of the specified digital 1/O line.

Suffix:

<|0O> 1.6

Parameters:

<state> 0
Digital I/0O line is disabled.
1
Digital I/O line is enabled.
*RST: 0

Example: DIO1 1

Enables DIO pin 1.

Manual operation:  See "Digital /0O Trigger" on page 62
See "Pin 1/ .../ Pin 6" on page 92
See "Enabled" on page 92

9.5 Configuration commands

The following subsystems contain the commands for channel selection, voltage and
current settings for the instrument.

9.5.1 Instrument configuration

The INSTrument:CATalog and INSTrument : SELect subsystem contains the com-
mands for managing and selecting the output channels.
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The INSTrument :MDMode subsystem contains the commands for configuring the
multi-device mode settings.

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 two channels for the R&S NGT3622 or single channel for R&S NGT3621.

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.
// Jok ok ok ok k ok ok ok ok ok ok ok ok ko k ok ko ok ok ko ok ok ok ke ok ok ok ko ok ok ko ok ok ok ok ok ok ok ok ok ok ok

// Select a channel

// R

// selects channel 1

INST OUT1

// queries the channel selection

INST?

// response: "OUT1"

// R

// Select a channel by its number

// R R R R R R I I E E E I I R E E E h h R I I S b I i
// selects channel number 1

INST:NSEL 1

// queries the selected channel number

INST:NSEL?

// response: "1"

INSTIUMENECATAIOG?. . e eeeeettieee e ettt e e ettt eeeeeeeett et eeeeeetaa e seessestanaeeeeesstasaeeseerannaaaaees 165
DN S 0 g =Y a1 07N =1 oo i L | 166
INSTrument:DEFINEIGROUP....cuuuueieet e e e et e e e e e e e e e e et e e e e e e e e e e e e e eanneeeeeeeneanns 166
INSTrument:DEFINE[INAME]. ... ccieeiiie e e e et e e e e et tee e e e e e eete s e e e e e e aaaa e e e e see e eeeeransnnnaaeeenes 166
TN VT =T gLt 0 = =Y (= A I N 166
INSTrument:DELELE[INAME]........coeeeeeeeiiieeeeeeeeeeeeeere e eese e e e e eeeeeeaeaseseseeeeeresesssserasanas 167
INSTIUMENEINSELECE. .. i iiieiitiee e e ee et e et e e e ettt e e e e e e tab e e e e e ee b e eeeesestaneseeseesnaaaaaaes 167
INSTIUMENE S ELECE].. e eiiitteeiee e e et e ettt e e e et e e e e et eeeeeeeataaeeeeseeasa e eaeseesaanseeeeeesann 167
INSTrument:MDMode:CONNECHON:STATUS?...ccieieeeeeeeeeeeeeeeeeeeeeeeeeere e e s e e e e e e e e e e e 167
INSTrument:MDMOAE:ROLE........ccuuiiei e e e e e e e e e e e e e e e e e e e e e e ee e e eeenees 168
INSTrUMENt:MDMOGE IS TATE] et i ieeeeetiee e e e e eette e e e e e ettt e e e e e eeta e e e e eeeataeeeeeeennaaeaeeensnnnns 168

INSTrument:CATalog?

Returns a comma-separated list of strings which contains the names of all logical
instruments and groups

Example: INSTrument:CATalog? ->"OUT1,0UT2"
Returns the logical instrument names of the R&S NGT3600.
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Usage: Query only

INSTrument:CATalog:FULL?

Returns a comma-separated list of strings (number pairs) which contains the names of
the logical instrument.

Example: INSTrument:CATalog:FULL? ->"OUT1,1,0UT2,2"
Returns the logical instrument names of the R&S NGT3600.

Usage: Query only

INSTrument:DEFine:GROup <Group name>, <Instrument name>...
INSTrument:DEFine:GROup? <Group name>

Defines or queries a group of instruments.

Setting parameters:
<instrument_name> Comma-separated list of strings which contains the names of
logical instruments.

Parameters for setting and query:
<group> Name of the group.

Example: INSTrument :DEFine:GROup Groupl,"OUTL1","OUT2"
INSTrument:DEFine:GROup? Groupl ->"OUT1","OUT2"

INSTrument:DEFine[:NAME] <Group name>, <Instrument name>...
INSTrument:DEFine[:NAME]? <Group name>

Defines or queries a logical instrument name.

Setting parameters:
<instrument_name> Logical instrument name.

Parameters for setting and query:
<group_nhame> Name of the group.

Example: INSTrument:DEFine Groupl, 1
INSTrument:DEFine? Groupl ->1

INSTrument:DELete:ALL

An event that disassociates all identifiers from their logical instrument numbers or iden-
tifier list, except for the currently selected identifier and any intrinsic identifier defini-
tions.

Usage: Event
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INSTrument:DELete[:NAME] <Group name>

An event that disassociates the logical instrument name from its logical instrument
number.

Parameters:
<Group name>

Usage: Setting only

INSTrument:NSELect <arg0>

This command is used in conjunction with the INSTrument [ : SELect] command. It
serves the same purpose, except that it uses a numeric value instead of the identifier
used in the INSTrument [ : SELect] command.

Parameters:
<instrument> 1
Selects channel 1 (Ch 1).
2
Selects channel 1 (Ch 2).
Example: See Section 9.5.1, "Instrument configuration”, on page 164.

Manual operation: See "[Ch 1]/[Ch 2]" on page 67

INSTrument[:SELect] <arg0>

Selects a path or entire instrument or group as the default.

Parameters:
<instrument> OouT1
Selects channel 1 (Ch 1).
OuUT2
Selects channel 2 (Ch 2).
Example: See Section 9.5.1, "Instrument configuration”, on page 164.

Manual operation: See "[Ch 1]/[Ch 2]" on page 67

INSTrument:MDMode:CONNection:STATus?
Queries the multi-device mode connection status.

® "ERRor" - Error detected in the mult-device connection.

® "CONFiguring" - Setting up of the multi-device connection.
® "CONNected" - Device connected.

® "DISConnected" - Device disconnected.

Example: INSTrument :MDMode : CONNection: STATus?
Returns status of the multi-device mode connection.

Usage: Query only
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Manual operation: See "Status" on page 106

INSTrument:MDMode:ROLE <arg0>[, <Client number>]
INSTrument:MDMode:ROLE? [<Client number>]

Sets or queries the multi-device mode role.

Parameters:

<role> HOST | CLlent
HOST
Sets the multi-device role to host mode.
CLlent

Sets the multi-device role to client mode.

Parameters for setting and query:
<Client number> Depending on the connected device model in a multi-device set-
ting, up to 5 clients (1 to 5) can be assigned.

Example: INSTrument:MDMode:ROLE? CLIent,2
Returns multi-device role mode for client 2.

Manual operation: See "Role" on page 106

INSTrument:MDMode[:STATe] <arg0>
INSTrument:MDMode[:STATe]?

Sets or queries the multi-device mode status.

Parameters:
<state> 0
Disables the multi-device mode.
1
Enables the multi-device mode.
Example: INSTrument:MDMode 1

Enables the multi-device mode.

Manual operation: See "Enabled" on page 106

9.5.2 Safety limit setting

The SOURce: ALIMit 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

// R I
// 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 e ettee e et e et e e et e e et s e e eae e e et s e eenn s e ren e eena s aeenaeenean
[SOURCce:]VOLTagel[:LEVel][:IMMediate]:ALIMit:LOWer

[SOURce:]VOLTage[:LEVel]l:IMMediatel: ALIMIT:UPPEI. ....c.c.eveeeeeeeeeeereseeeeeeeseeseseeseseseeeans 171
[SOURce:JCURRent[:LEVel][:IMMediate]: ALIMIELOWET . ......c.cveveeeeeeeeeeeeeeesereeeeseseeesesenesees 171
[SOURce:JCURRent[:LEVel][:IMMediate]:ALIMItL:UPPEM.....c.eveveeereeeeresereeeeeeseseeeseeeeesesesesens 172
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[SOURCce:]ALIMit[:STATe] <arg0>[, <Channel list>]
[SOURce:]ALIMit[:STATe]? [<Channel list>]

Sets or queries the amplitude limits (target limits) mode.

Parameters:

<state> 0
Disables the amplitude limit.
1

Enables the amplitude limit.

Parameters for setting and query:
<Channel list> <list>

Example: ALIMit 1, (Q@1)
Activates the amplitude limit state at channel 1.

Example: See Example "Configuring the safety limit" on page 169.

Manual operation: See "Enabled" on page 87

[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit:LOWer <arg0>[, <Channel list>]
[SOURCce:]VOLTage[:LEVel][:IMMediate]: ALIMit:LOWer? [<Channel list>]

Sets or queries the lower voltage limit.

Setting parameters:
<voltage> <numeric>
Numeric value for lower voltage limit.

MIN | MINimum
Minimum lower voltage limit at 0.0 V.

MAX | MAXimum
Maximum lower voltage limit at 80.25 V.

DEF | DEFault
Default lower voltage limit at 0.0 V.

Increment: 0.001

Parameters for setting and query:
<Channel list> <list>

Example: VOLTage:ALIMit:LOWer? (Q@1)
Queries the lower amplitude limit for voltage at channel 1.

Example: See Section 9.5.2, "Safety limit setting", on page 168.

Manual operation: See "Voltage Lower Limit / Voltage Upper Limit" on page 88
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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 voltage limit.

Setting parameters:
<voltage> <numeric>
Numeric value for upper voltage limit.

MIN | MINimum
Minimum upper voltage limit at 0.0 V.

MAX | MAXimum
Maximum upper voltage limit at 80.25 V.

DEF | DEFault
Default upper voltage limit at 80.25 V.

Increment: 0.001

Parameters for setting and query:
<Channel list> <list>

Example: VOLTage:ALIMit:UPPer? (Q1)
Queries the upper amplitude limit for voltage at channel 1.

Example: See Example "Configuring the safety limit" on page 169.

Manual operation: See "Voltage Lower Limit / Voltage Upper Limit" on page 88

[SOURce:]CURRent[:LEVel][:IMMediate]: ALIMit:LOWer <arg0>[, <Channel list>]
[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit:LOWer? [<Channel list>]

Sets or queries the lower current limit.

Setting parameters:
<current> <numeric>
Numeric value for lower current limit.

MIN | MINimum
Minimum lower current limit at -2.50 A.

MAX | MAXimum
Maximum lower current limit at 50.10 A.

DEF | DEFault
Default lower current limit at 0.001 A.

Increment: 0.001

Parameters for setting and query:
<Channel list> <list>

Example: CURRent :ALIMit:LOWer? (Q1)
Queries the lower current limit at channel 1.

Example: See Example "Configuring the safety limit" on page 169.
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[SOURCce:]CURRent[:LEVel][:IMMediate]:ALIMit[:UPPer] <arg0>[, <Channel list>]
[SOURce:]CURRent[:LEVel][:IMMediate]:ALIMit[:UPPer]? [<Channel list>]

Sets or queries the upper current limit.

Setting parameters:
<current> <numeric>
Numeric value for upper current limit.

MIN | MINimum
Minimum upper current limit at -2.50 A.

MAX | MAXimum
Maximum upper current limit at 50.10 A.

DEF | DEFault
Default upper current limit at 50.10 A.

Increment: 0.001

Parameters for setting and query:
<Channel list> <list>

Example: CURRent:ALIMit:UPPer? (@1)
Queries the upper current limit at channel 1.

Example: See Example "Configuring the safety limit" on page 169.

Remote sense setting
The VOLTage : SENSe subsystem contains the command for setting the remote sense
for the instrument.

[SOURCE:]VOLTAgE: SENSE[:SOURCE]....cetuueieeieeiiiieeeeieetiiieeeeeettieseeeeesranaeseeserstaseeeserrans 172
[SOURCEe:]VOLTage: SENSE:TRIPPEU?...ccvvviiiiiiiiiiicieeieee e e e e e e eeeeeeeeeeeeeeeeeeeeesesenrannn e es 173

[SOURCce:]VOLTage:SENSe[:SOURCce] <arg0>[, <Channel list>]
[SOURCce:]VOLTage:SENSe[:SOURce]? [<Channel list>]

Sets or queries the remote sense state of the selected channel.

Parameters:

<state> INT | EXT
INT
If remote sense detection is set to "INT", the voltage sense relay
is disabled.

For query returns:
INT - Remote sense is disabled.
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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 NGT3600.

For query returns:

EXT - External, remote sense is activated manually.

Parameters for setting and query:
<Channel list> <list>

VOLTage:SENSe? (Q@1) ->EXT
Queries the remote sense detection at channel 1.

Manual operation: See "Remote sensing" on page 77

[SOURce:]VOLTage:SENSe:TRIPped? [<Channel list>]

Queries the remote sense tripped state of the selected channel.

Parameters:
<Channel list> <list>
Example: VOLTage:SENSe:TRIPped? (@1)
Queries remote sense tripped status at channel 1.
Usage: Query only

Manual operation: See "Remote sensing" on page 77
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

// ok ok ok ok ok ok ok ke ok ok ok ke ke ok ok ok ke kK ok ke ke ok ok ke ke ok ok ok ke ke ok ok ke ke ok ok ok ok ok ok ok ok ok ok ok
// 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 2

// queries the safety limits for the lower voltage
VOLT:ALIM:LOW?

//response: "2.000"

// 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

// sets voltage value for the selected channel

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: "2.000"

VOLT? MAX

// response: "80.250"

// 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

// by 4 volts
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INST OUT1

VOLT:STEP 4

VOLT UP

// decreases the voltage in the selected channel
// by 4 volts

VOLT DOWN

// queries the voltage step size

VOLT:STEP?

// response: "4.000"

[SOURCce:]VOLTage[:LEVel][:IMMediate][: AMPLItUAE].....ccteeieeereie et 175
[SOURce:]VOLTage[:LEVel][:IMMediate]:STEP[[INCRemMeNt]...........ccevevrrrereererrrrnrnrnnnnnns 176

[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>
Numeric value in V.
MINimum
Minimum voltage at 2.0 V.
MAXimum
Maximum voltage at 80.250 V.
DEFault
Maximum voltage at 2.0 V.
UP
Increases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [ : IMMediate] : STEP[: INCRement]
on page 176.
DOWN
Decreases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [:IMMediate] : STEP[: INCRement]

on page 176.
Parameters for setting and query:
<Channel list> <list>
Example: VOLTage? (@1)

Queries the voltage at channel 1.
Example: See Example "Configuring the output voltage" on page 174.

Manual operation: See "Voltage and current” on page 71
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[SOURCce:]VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] <arg0>
[SOURCce:]VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [<arg0>]

Sets or queries the incremental voltage step size for the vOL.T UP | VOLT DOWN

commands.
Parameters:
<stepsize> <numeric>
Numeric value in V.
MINimum
Minimum step size at 0.001.
MAXimum
Maximum step size at 5.001.
DEFault
Default step size at 0.001.
Range: 0.001 to 5.001
Increment: 0.001
Example: INSTrument OUT1
VOLTage:STEP? MAXimum -> 5.001
Returns the maximum voltage stepsize at channel 1.
Example: See Example "Configuring the output voltage" on page 174.

Manual operation: See "Voltage and current” on page 71
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.
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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: "3.000"

//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"

// 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
// sets current value for the selected channel
CURR 2

// queries the current of the selected channel
CURR?

// response: "2.000E+00" or "2.000"

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: "0.005"

CURR? MAX

// response: "50.100"

// 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

// Set negative current value

// 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
// sets output to sink mode

OUTPut :MODE SINK

// sets current value for the selected channel
CURR:NEG -2

// queries the current of the selected channel
CURR:NEG?

// response: "-2.000"

VAR AAEEEEEEE RS EEEEE RS R Rt
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// Increase or decrease the current stepsize

// R R R kb I I b I h b b b I b b b b b b b b b b b b E b b b b b dh b b b b E h b
// 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

CURR UP

// queries the current step size

CURR:STEP?

// response: "1.000"

[SOURCce:]CURRent[:LEVel][:IMMediate][:AMPLIUE].......viremiiiieeieeieeeee e 178
[SOURCce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]........ccccoeiviemireieiiieeieeeeeeee 179
[SOURCce:]CURRent:NEGative[:LEVel][:IMMediate]:AMPLitude]......c...ccciririniiiieniiieeeeee 179

[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>
Numeric value in A.
MINimum
Minimum current at 0.005 A.

MAXimum

Depending on the set voltage level, the maximum set current is
50.100 A.

DEFault

Default current at 0.005 A.

UP

Increases current by a defined step size. See [SOURce:
JCURRent [:LEVel] [:IMMediate] : STEP[: INCRement]
on page 179.

DOWN

Decreases current by a defined step size. See [SOURce:
JCURRent [:LEVel] [ :IMMediate] : STEP[: INCRement]

on page 179.
Parameters for setting and query:
<Channel list> <list>
Example: CURRent? (Q@1)

Queries the current at channel 1.

Example: See Example "Configuring the current output" on page 177.
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Manual operation: See "Voltage and current” on page 71

[SOURCce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement] <arg0>
[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [<arg0>]

Sets or queries the incremental step size for the CURR UP | CURR DOWN command.

Parameters:
<stepsize> <numeric>
Step value in A.
MINimum
Minimum step size at 0.001.
MAXimum
Maximum step size at 5.001.
DEFault
Default step size at 0.001.

Increment: 0.001

Example: INSTrument OUTL1
CURRent:STEP? DEFault -> 1.000000E-03
Returns the default step size for current at channel 1.

Example: See Example "Configuring the current output" on page 177.

Manual operation: See "Voltage and current” on page 71

[SOURce:]CURRent:NEGative[:LEVel][:IMMediate][:AMPLitude] <arg0>[, <Channel
list>]
[SOURce:]CURRent:NEGative[:LEVel][:IMMediate][:AMPLitude]? [<Channel list>]

Sets or queries the negative current.

Parameters:
<current> <numeric>
Numeric value in A.

MIN | MINimum
Minimum current at -2.5 A.

MAX | MAXimum
Maximum current at -0.001 A.

DEF | DEFault
Default current at -0.001 A.

Parameters for setting and query:
<Channel list> <list>

Example: CURRent:NEGative? (Q1)
Queries the negative current at channel 1.

Example: See Example "Configuring the current output" on page 177.
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9.5.6 Combined setting of voltage and current settings

The 2PPLy 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.

[SOURCce:]APPLy <arg0>[,<arg1>, <Channel list>]
[SOURCce:]JAPPLy? [<Channel list>]

Sets or queries the voltage and current value for each channel.

Parameters:
<voltage> numeric
Numeric value for voltage in V.
MINimum
Minimum voltage at 2.0 V.
MAXimum
Maximum voltage at 80.250 V.
DEFault
Default voltage at 2.0 V.
UpP
Increases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [:IMMediate] : STEP[: INCRement]
on page 176.
DOWN
Decreases voltage by a defined step size. See [SOURce:
]VOLTage[:LEVel] [ :IMMediate] : STEP[: INCRement]
on page 176.
<current> numeric
Numeric value for current in A.
MINimum
Minimum current at 0.005 A.
MAXimum
Maximum current at 50.10 A.
DEFault
Default current at 0.005 A.
upP

Increases current by a defined step size. See [SOURce:
JCURRent [:LEVel] [ :IMMediate] : STEP[:INCRement]
on page 179.

DOWN

Decreases current by a defined step size. See [SOURce:
JCURRent [ :LEVel] [ : IMMediate] : STEP[ : INCRement]
on page 179.
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Parameters for setting and query:
<Channel list> <list>

Example: APPLy 6,2, (@1)
Sets 6 V and 2 A to output at channel 1.
APPLy? -> 6.000, 2.000
Queries the voltage and current of the selected channel.

Manual operation: See "Voltage and current” on page 71

9.5.7 Output setting

The oUTPut subsystem contains the commands for activating the output channels.

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.

// Ak khkhkhhhhhkhkrhkhhhhhhkhkrhhhhhhkhkhkrhkhhhhhhkhkxhkhhkhkkhkkkx

// Activate a channel

// dhkhkkhkhhhhhkhkhkhkhhhhkhhkhkhkrrhhhkhhkhkhkrkrhhhhhkkkxkhkhkkkkxx

INST OUT1

// activates the selected channel

OUTP:SEL 1

// activates channel 1 and its output

ouTP 1

// queries the output state

ouTP?

// response: "1"

// R Rk kb b b kb b b b b b b b b b b b b b b b b b b b b S b b b b b b b b b i

// Turn on all selected channels simultaneously

// KA KKK KA 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 A A A A A AR AKX KK KK
// selects channels 1 and 2

// sets the voltage and current values for both channels
// activates both channels

INST OUT1

VOLT 12

CURR 0.1

OUTP:SEL 1

INST OUT2

VOLT 12

CURR 0.2

OUTP:SEL 1

// turns on the output of both channels

OUTP:GEN 1

OUTPut:DELay[:ON]J:DURGLION. ......cciviiiiiiiiiii e 182
OUTPut:DELay[:STATe]...
OUTPULFUSION. ... e e e e e s
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OUTPULHIMPEAANCE[:STATE]. .. ceteeetuieeeeeeiete e e eeeeetae e e e e eeataaeeeseeannaaeeesentanaeeeerennnnneaneenes 184
OUTPULIMPEAANCE S TATE. ..ceve et e ettt e e e e e e e eee e et e e e e ea e e e e e e e eaneereaeeennnnnns 184
(@10 U S 11V = =Yo F= g ot = 184
OUTPULLSTATE] e eeeeeeeeseeeeseseeeeseseseeeeseseseeseseseseeseseseeeeseseseeseseseeeeseseseasaseseeenesenes 185
L L N 1 0T 1 5 N 185
OUTPULRELAY[LOCKILESTATE . v veeeerereeseeesseseeseseeseseeseseeesseessasessesesessessssesessesssesssesens 186
(@ LU U1 ST = I Y o SN 186

OUTPut:DELay[:ON]:DURation <arg0>[, <Channel list>]
OUTPut:DELay[:ON]:DURation? [<Channel list>]

Sets or queries the duration for output on delay.

Parameters:
<duration> <numeric>
Numeric value of the duration in seconds.

MIN | MINimum
Minimum duration at 0.001 s.

MAX | MAXimum
Maximum duration at 10 s.

DEF | DEFault
Default duration at 0.001 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 76

OUTPut:DELay[:STATe] <arg0>[, <Channel list>]
OUTPut:DELay[:STATe]? [<Channel list>]

Sets or queries the output delay for the selected channel.

Parameters:

<state> 0
Disables output delay for the selected channel.
1

Enables output delay for the selected channel.

Parameters for setting and query:
<Channel list> <list>

User Manual 5602.4417.02 — 01 182



R&S®NGT3600 Remote control commands

Configuration commands

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 75

OUTPut:FUSion <arg0>...
OUTPut:FUSion? <arg0>...

Sets or queries channel fusion configuration.

Parameters for setting and query:
<configuration> OFF,0UT1 | SER,OUT1,0UT2 | PAR,OUT1,0UT2

OFF,0UT1
Disable channel fusion. Use this only with the first channel indi-
cated in the list, e.g. OUT1.

SER,OUT1,0UT2
Series connection for channel 1 and channel 2.

PAR,OUT1,0UT2
Parallel connection for channel 1 and channel 2.

Example: OUTPut:FUSion SER,OUT1,0UT2
Channel fusion with series connection on channel 1 and channel
2. Note that 0UT1 is the first channel in the list.

Example: OUTPut:FUSion OFF,OUT1
Channel fusion is disable.

Manual operation: See "Fused Channels" on page 80
See "Connection Mode" on page 80
See "Enabled" on page 81

OUTPut:GENeral[:STATe] <arg0>
OUTPut:GENeral[:STATe]?

Sets or queries the general output.

Parameters:
<state> 0
Disables the general output.
1
Enables the general output.
Example: See Example "Activating the channels" on page 181.

Manual operation: See "[Output]" on page 67
See "[Output]" on page 72
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OUTPut:HIMPedance[:STATe] <arg0>[, <Channel list>]
OUTPut:HIMPedance[:STATe]? [<Channel list>]

Sets or queries the high impedance mode for the selected channel.

Parameters:

<state> 0
Disables high impedance for the selected channel.
1

Enables high impedance for the selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:HIMPedance 1
OUTPut :HIMPedance:STATe? -> 1
Returns high impedance state as on.

Example: OUTPut:HIMPedance? (Q@1)
Returns high impedance state at channel 1.

Manual operation: See "High Impedance Mode" on page 78

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
Disables output impedance for the selected channel.
1

Enables output impedance for the selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:IMPedance 1
OUTPut:IMPedance:STATe? -> 1
Returns output impedance state as on.

Example: OUTPut:IMPedance? (Q@1)
Returns output impedance state at channel 1.

Manual operation: See "Enabled" on page 74

OUTPut:IMPedance <arg0>[, <Channel list>]
OUTPut:IMPedance? [<Channel list>]

Output source impedance for the signal specified in ohms.

Parameters:
<impedance> <numeric>
Numeric value for output source impedance in ohms.
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MIN | MINimum
Minimum output source impedance at 0 ohms.

MAX | MAXimum
Maximum output source impedance at 3.6 ohms.

DEF | DEFault
Default output source impedance at 0 ohms.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:IMPedance 2, (Q1)
Sets output source impedance at channel 1.

Manual operation: See "Output Impedance" on page 74

OUTPut[:STATe] <arg0>[, <Channel list>]
OUTPut[:STATe]? [<Channel list>]

Sets or queries the output state of the currently selected channels.

Parameters:

<state> 0
Disables the output state of the currently selected channel.
1

Enables the output state of the currently selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut? (Q1)
Queries the output state at channel 1.

Example: See Example "Activating the channels" on page 181.

Manual operation: See "[Output]" on page 67
See "[Output]" on page 72

OUTPut:MODE <arg0>[, <Channel list>]
OUTPut:MODE? [<arg1>, <Channel list>]

Sets or queries output mode.
Setting parameters:
<mode> SOURCce | SINK | DEFault

SOURce

Output set to source mode.
SINK

Output set to sink mode.

DEFault
Output set to source mode.
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Query parameters:
<mode> DEFault

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:MODE? (Q1)
Queries output mode at channel 1.

Manual operation: See "Output Mode" on page 76

OUTPut:RELay[:LOCK][:STATe] <arg0>[, <Channel list>]
OUTPut:RELay[:LOCK][:STATe]? [<Channel list>]

Sets or queries output relay locking for the selected channel.

Parameters:

<state> 0
Disables the output relay locking.
1

Enables the output relay locking.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:RELay 1 (@Q1)
Enables output relay locking at channel 1.

Manual operation: See "Output Relay Lock" on page 77

OUTPut:SELect <arg0>[, <Channel list>]
OUTPut:SELect? [<Channel list>]

Sets or queries the output state of the selected channel.

Parameters:

<state> 0
Deactivates the selected channel.
1

Activates the selected channel.

Parameters for setting and query:
<Channel list> <list>

Example: OUTPut:SELect? (@Q1)
Queries output state at channel 1.

Example: See Example "Activating the channels" on page 181.

Manual operation: See "[Output]" on page 67
See "[Output]" on page 72
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9.5.8 OCP setting

The CURRent : PROTection subsystem contains the commands for overcurrent pro-
tection parameters such as activating fuses and setting fuse parameters of the output
channels. The default unit is A.

The delay function of the fuses takes effect when the corresponding channel is activa-
ted (output on).

Example: Configuring OCP

This example contains all commands to configure and query the fuse states and set-
tings.

// R R R R R R R I R R I I R

// Activate a fuse

// KKK KA KA KA A A KA A A A A A AR A A A A A A A A A A AR A A AR A AR AR A AR AR AR KA K

// selects a channel and activates the overcurrent protection

INST OUT1

CURR:PROT 1

// queries the state of the overcurrent protection in the selected channel
CURR:PROT?

// response: "1"

// R R R R R R I R R R R R I R R I R

// Set a delay time for the overcurrent protection. The delay time
// takes effect when the channel output is turned on.

// R R R R R R I R R I I R R R R R R I R

// sets 0.05 s delay for the overcurrent protection

CURR:PROT:DEL 0.05

// queries the currently set delay time of the overcurrent protection
// in the selected channel

CURR:PROT:DEL?

// response: "0.05"

// sets the delay time to maximum, minimum respectively
CURR:PROT:DEL MAX

CURR:PROT:DEL MIN

// R

// Query the range of the overcurrent protection delay time

// R R R R R I R R I R R R R R

// queries the upper and lower limit of the

// overcurrent protection delay time in ms

CURR:PROT:DEL? MIN

// response: "Q"

CURR:PROT:DEL? MAX

// response: "10"

[ ] R R Kk K kR Kk KK Kk KK KR Kk KK K ok Kk K Kok Kk K kK kR Kk K

// Set a initial delay time for the overcurrent protection. During
// the timeframe, overcurrent protection tripping is inhibited.

// R R

// sets 0.1 s for the initial overcurrent protection delay
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CURR:PROT:DEL:INIT 0.1

// queries the currently set initial overcurrent protection delay

// in the selected channel

CURR:PROT:DEL:INIT?

// response: "0.1"

// sets the initial overcurrent protection delay to maximum, minimum respectively
CURR:PROT:DEL:INIT MAX

CURR:PROT:DEL:INIT MIN

YVARAAEEEEEEEE RS AR EEEE SRR R R Rt

// Query a tripped overcurrent protection

// R Rk S I I I E b b dh 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
CURR:PROT:TRIP?

// response: "1" - OCP is tripped

// response: "Q0" - OCP is not tripped

// resets a tripped OCP in the selected channel
CURR:PROT:CLE

[SOURCe:]JCURRENt:PROTECHON:CLEGN......cvuuiieeeieiiiiieeeeeetieeeeeeeeetee e e e eeeae e e e e e eenan s eeaeens 188
[SOURce:]CURRent:PROTection:DELAY:INITIAl.......ccuuueeeieeiiiiiceieeeeeeece e 188
[SOURce:]CURRent:PROTection:DELaY[:BLOWING....uuuiieieieeeeeieeeeeieeeeeeeeeeeeeveevnvne e 189
[SOURCce:]CURReNt:PROTECHON: TRIPPEA?. .. .ciieeeieiieeeeeeeiie e e e eeetee s e e e ee e e e e e e enane e e e eees 189
[SOURCe:]JCURRENt:PROTECHON[:STATE]. . e eeieeriieeeeeeeiiie e e eeeetie s e e e e eetnae e e e e eeatnaeeeeeeannanes 190

[SOURce:]CURRent:PROTection:CLEar [<Channel list>]

Resets the OCP tripped state of the selected channel. If an OCP event has occurred
before, the reset will also remove the blinking OCP icon on the channel status bar.

Parameters:

<Channel list> <list>

Example: CURRent :PROTection:CLEar (@1)
Resets OCP tripped state at channel 1.

Example: See Example "Configuring OCP" on page 187.

Usage: Setting only

Manual operation: See "Enabled" on page 82

[SOURce:]CURRent:PROTection:DELay:INITial <arg0>[, <Channel list>]
[SOURce:]CURRent:PROTection:DELay:INITial? [<Channel list>]

Sets or queries the delay time for the OCP to take effect directly after enabling channel

output

Parameters:

<duration> <numeric>
Numeric value for initial fuse delay in seconds.
MIN | MINimum

Minimum initial fuse delay at 0 s.
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MAX | MAXimum
Maximum initial fuse delay at 10 s.

DEF | DEFault
Default initial fuse delay at 0 s.

Parameters for setting and query:
<Channel list> <list>

Example: CURRent:PROTection:DELay:INITial? (@1)
Queries initial fuse delay time at channel 1.

Example: See Example "Configuring OCP" on page 187.
Manual operation: See "Fuse Delay At Output-On" on page 83

[SOURce:]CURRent:PROTection:DELay[:BLOWing] <arg0>[, <Channel list>]
[SOURce:]CURRent:PROTection:DELay[:BLOWing]? [<Channel list>]

Sets or queries the delay time for the OCP to take effect.

Parameters:
<duration> <numeric>
Numeric value for fuse delay.

MIN | MINimum
Minimum fuse delay at 0 s.

MAX | MAXimum
Maximum fuse delay at 10 s.

DEF | DEFault
Default fuse delay at 0 s.

Parameters for setting and query:
<Channel list> <list>

Example: CURRent :PROTection:DELay? (Q1)
Queries fuse delay time at channel 1.

Example: See Example "Configuring OCP" on page 187.

Manual operation: See "Fuse Delay Time" on page 83

[SOURce:]CURRent:PROTection:TRIPped? [<Channel list>]

Queries the OCP tripped state of the selected channel.

Parameters:

<Channel list> <list>

Example: CURRent :PROTection:TRIPped? (Q@1)
Queries OCP tripped status at channel 1.

Example: See Example "Configuring OCP" on page 187.

Usage: Query only

Manual operation: See "Enabled" on page 82
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[SOURce:]CURRent:PROTection[:STATe] <arg0>[, <Channel list>]
[SOURce:]CURRent:PROTection[:STATe]? [<Channel list>]

Sets or queries the state for OCP.

Parameters:

<state> 0
Disables OCP state.
1

Enables OCP state.

Parameters for setting and query:
<Channel list> <list>

Example: CURRent :PROTection 1

Enables OCP state.
CURRent :PROTection? (@1)
Queries OCP state at channel 1.

Example: See Example "Configuring OCP" on page 187.

Manual operation: See "Overcurrent Protection (OCP)" on page 65
See "Enabled" on page 82

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
// 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 selected channel
VOLT:PROT 1

// queries the OVP state of the selected channel
VOLT: PROT?

// response: "1"

// sets the OVP level

VOLT:PROT:LEV 5

// queries the OVP level of a channel
VOLT : PROT:LEV?

// response: "5"

// sets the overvoltage protection to maximum,
// or minimum respectively

VOLT: PROT:LEV MAX

VOLT:PROT:LEV MIN

// KKK KA KA AR KA A KA A A A A A A A A A A A A A A A A A A A A KA A AR AR AR AR A KA KN KKK

// Query the range of the overvoltage protection values
] Rk ko K K Kk ok ok K K Kk ok ok ok K K Kk ok ok ok K K Kk ok ok ok K K Kk K ok ok K K Kk

// queries the upper and lower limit

VOLT:PROT:LEV? MIN

// response: "Q"

VOLT:PROT:LEV? MAX

// response: "80.250"

YVARAAEEEEEEEE R EEEE AR R R Rt

// Query a tripped overvoltage protection

// ER R R Rk b I I h h dh b b b b b b h b b dh b b h b E E I b b b b b b b b b bk
INST OUT1

// queries whether the OVP in channel 1 has tripped
VOLT:PROT:TRIP?

// response: "1" - OVP is tripped

// response: "Q0" - OVP is not tripped

// resets a tripped OVP in the selected channel
VOLT : PROT:CLE

[SOURCce:]VOLTage:PROTECHON[:STATE]....ceteereueeeeeieeiieeeeeeeeriie e e e e eertseeeeeeesnn s e e e eensnnanes 192
[SOURce:]VOLTage:PROTection:CLEar
[SOURce:]VOLTage:PROTection:LEVel.....

[SOURCce:]VOLTage:PROTECHON: TRIPPEA?......ccevereeeeeieetieeeeeeeeetee e ee e eeeteeeeeeeeeaae s eeeeeeaaas 193
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[SOURce:]VOLTage:PROTection[:STATe] <arg0>[, <Channel list>]
[SOURce:]VOLTage:PROTection[:STATe]? [<Channel list>]

Sets or queries the OVP state.

Parameters:

<state> 0
Disables OVP state.
1

Enables OVP state.

Parameters for setting and query:

<Channel list> <list>

Example: VOLTage:PROTection? (Q@1)
Queries OVP state at channel 1.

Example: See Example "Configuring the overvoltage protection”
on page 191.

Manual operation: See "Overvoltage Protection (OVP)" on page 65
See "Enabled" on page 84

[SOURce:]VOLTage:PROTection:CLEar [<Channel list>]

Resets the OVP tripped state of the selected channel. If an OVP event has occurred
before, the reset will also remove the blinking OVP icon on the channel status bar.

Parameters:

<Channel list> <list>

Example: VOLTage:PROTection:CLEar (Q1)
Resets OVP tripped state at channel 1.

Example: See Example "Configuring the overvoltage protection”
on page 191.

Usage: Setting only

Manual operation: See "Enabled" on page 84

[SOURce:]VOLTage:PROTection:LEVel <arg0>[, <Channel list>]
[SOURCce:]VOLTage:PROTection:LEVel? [<Channel list>]

Sets or queries the OVP level of the selected channel.

Parameters:

<voltage> <numeric>
Numeric value for OVP level in V.
MIN | MINimum

Minimum OVP level at 0.000 V.

MAX | MAXimum
Maximum OVP level at 80.250 V.
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DEF | DEFault
Default OVP level at 80.250 V.

Parameters for setting and query:

<Channel list> <list>

Example: VOLTage:PROTection:LEVel? (@1)
Queries OVP level at channel 1.

Example: See Example "Configuring the overvoltage protection”
on page 191.

Manual operation: See "Level” on page 84

[SOURce:]VOLTage:PROTection:TRIPped? [<Channel list>]

Queries the OVP tripped state of the selected channel.

Parameters:
<Channel list> <list>
Example: VOLTage:PROTection:TRIPped? (@1)
Queries the OVP tripped state at channel 1.
Example: See Example "Configuring the overvoltage protection”
on page 191.
Usage: Query only

Manual operation: See "Enabled" on page 84

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 selected channel
POW:PROT 1

// queries the OPP state of the selected channel
POW: PROT?

// response: "1"

// sets the OPP level

POW:PROT:LEV 5

// queries the OPP level 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

VVARAAEEEEEEEE LA EEEE AR R Rt

// Query the range of the overpower protection values
// ER R R Rk kI I b I b b b h b b b b b b b b b h h E h b b b b b b b b b h bk
// queries the upper and lower limit

POW:PROT:LEV? MIN

// response: "1"

POW:PROT:LEV? MAX

// response: "1800"

// ER R Rk kI I h h dh b b b b b b h b E b b b h b E E I b b b E b b b b b h bk i

// Query a tripped overpower protection

// KKK 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 A A AR AR AR AKX 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:CLE

[SOURce:]POWer:PROTection[:STATe]... . . ...195
[SOURCE:IPOWEr:PROTECHON:CLEAN. .. .iiieeiiiieeeeeeieies e e e eeeiee e e e e et e e e e e e enaee e e e e enana e eae e 195
[SOURCE:IPOWErPROTECHONLEVEL. ..cceie i e e eeeeeeeeeeeeeeeee e e e e e e e e e e e e e e eeeeeeeeeeeees 195
[SOURCce:]POWeEr:PROTECHON: TRIPPEA?....cevvirieiieieaaaaaaieeeeeeeeeeeeeeeeeeeeeeeeeaenenennnnnnaan e ens 196
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[SOURCce:]POWer:PROTection[:STATe] <arg0>[, <Channel list>]
[SOURce:]POWer:PROTection[:STATe]? [<Channel list>]

Sets or queries the OPP state of the selected channel.

Parameters:

<state> 0
Disables the OPP state.
1

Enables the OPP state.

Parameters for setting and query:

<Channel list> <list>

Example: POWer:PROTection? (@1)
Queries OPP state at channel 1.

Example: See Example "Configuring the overpower protection”
on page 194.

Manual operation: See "Overpower Protection (OPP)" on page 65
See "Enabled" on page 85

[SOURce:]IPOWer:PROTection:CLEar [<Channel list>]

Resets the OPP tripped state of the selected channel. If an OPP event has occurred
before, the reset will also remove the blinking OPP icon on the channel status bar.

Parameters:

<Channel list> <list>

Example: POWer:PROTection:CLEar (@1)
Resets OPP tripped state at channel 1.

Example: See Example "Configuring the overpower protection”
on page 194.

Usage: Setting only

Manual operation: See "Enabled" on page 85

[SOURce:]POWer:PROTection:LEVel [<arg0>, <Channel list>]
[SOURCce:]POWer:PROTection:LEVel? [<Channel list>]

Sets or queries the OPP level of the selected channel.

Parameters:

<power> <numeric>
Numeric value of OPP level in watts.
MIN | MINimum

Minimum OPP level at 0 W.

MAX | MAXimum
Maximum OPP level at 1800 W.
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DEF | DEFault
Default OPP level at 1800 W.

Parameters for setting and query:

<Channel list> <list>

Example: POWer:PROTection:LEVel? (Q1)
Queries OPP level at channel 1.

Example: See Example "Configuring the overpower protection”
on page 194.

Manual operation: See "Level” on page 85

[SOURce:]POWer:PROTection:TRIPped? [<Channel list>]

Queries the OPP tripped state of the selected channel.

Parameters:

<Channel list> <list>

Example: POWer:PROTection:TRIPped? (@1)
Queries OPP tripped state at channel 1.

Example: See Example "Configuring the overpower protection”
on page 194.

Usage: Query only

Manual operation: See "Enabled" on page 85

9.5.11 Protection

The PROTection subsystem contains the command to configure linking/unlinking of
channels due to protection tripped status and reset protection tripped state.

[SOURCce:]PROTection:CLEar [<Channel list>]

Resets all protection tripped states.

Parameters:
<Channel list> <list>
Example: PROTection:CLEar (@1)
Reset all protection tripped states at channel 1.
Usage: Setting only

Manual operation: See "Remote sensing" on page 77
See "Enabled" on page 82
See "Enabled" on page 84
See "Enabled" on page 85
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[SOURce:]PROTection:LINK <arg0>[, <Channel list>]
[SOURce:]PROTection:LINK?

Sets or queries protection linked channels.

Setting parameters:
<channel> 112

The linked channels are turned off if there is an OCP, OVP, OPP
or OTP event triggered.

<Channel list> <list>

Example: PROTection:LINK 2 (@Q1)
Turn off channel 2 output if there is an OCP, OVP, OPP or OTP
event triggered on channel 1.

Manual operation: See "Link to Channel 2/Link to Channel 1" on page 86

[SOURCce:]PROTection:UNLink <arg0>[, <Channel list>]
Unlinks protection linked channels.

Setting parameters:
<channel> 112

Linked channels for unlink.
<Channel list> <list>

Example: PROTection:UNLink 2 (@1)
Unlinks channel 2 from channel 1.

Usage: Setting only

Manual operation: See "Link to Channel 2/Link to Channel 1" on page 86

9.5.12 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:

<interface> CDC | TMC
CcDC
USB CDC connection.
TMC

USB TMC connection.
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Example: INTerfaces:USB:CLASs CDC
Set USB interface to USB CDC connection.

Manual operation: See "USB Class" on page 143

9.6 Measurement commands

The MEASure subsystem provides commands to query the voltage and current values
of a channel.

MEASUIE[:SCALAIENERGY . v e vreeeeeeseeeeseseseseeseseseeseseseseeseseseeseseseseeseseseseseseseasesesesenes 198
MEASuUre[:SCALar]:STATIStIC:COUNL?. ...ttt et e e e e e eeas 198
MEASUre[:SCALar]:STATIStICIRESEL. ... e e 199
MEASUre[:SCALArl:CURRENIDC] 2. .. uuaaaaeie e e e e e eeee e e e e ee et e e e e e e e e e aaaaeeeeas 199
MEASUre[:SCALar:CURREN:IDCIAVG?...cceeeiiieieieinnnaaaaaaaaeeeeeeeaaaeaeeeeeeeeseeeeeennnsnnnnnnns 199
MEASUre[:SCALarl:CURREN[DCIMAX . ...ttt e e et e e e et e e e e e e e e e e e e eebanas 200
MEASUre[:SCALarl:CURREN[DCIMINT...ccuuuiieeieetieieeeee ettt e e e e e eetaee e e e e eeebaeeeeeeesbaseaaeens 200
MEASUre[:SCALAM:CURRENIDCISTAT? . eeeeeeeeeeeeeeeeeeeeeseseeeeseseeeeseseseesseseseeseseseesesesesens 200
MEASUIE[:SCALAITPOWEI? ...t et e e et e e ettt e e e e et e e e e e et e e e e e e eaaan e e e e e nntan s 200
MEASUrE[:SCALArT:POWEIAVG?. . ..ttt ettt ettt e et et e e e e e e e e eeaees 201
MEASUre[:SCALArT:POWEMAX?.....oeeeeeeeeeeieieieeeeeeaeaeae e e e e e e e e aaaaeaeeeeeeeeeeeeneenensnnnnaaans 201
MEASUre[:SCALArl:POWEMIN?.......cceiieeeeeeeeeeeeceeeeieie et ss e s e s e e e e e e e aaaaaeaeeeeeeeeeeennnennes 201
MEASUIE[:SCALAI PO STAT 2. e eeeeteeeee ettt e e e ettt e e e e e e eaaae e e e s eest e e eeeesata s eeeeenrnnanss 201
MEASUre[:SCALAr|[:VOLTAGEI[IDC] 2. . ceieetuueeeeeeeetieeeeeeeeteee e e e e eeate s e e e e eeraaeeeeeeeebeaeeeeeeenes 202
MEASUFe[:SCALAM:VOLTAGEI:DCIAVG?. cv.eeeeeeeeeereeeeseeseseeeeseeseseeseseeseseesessesessesseseseesenes 202
MEASUFe[:SCALAF[:VOLTAGEIL:DCIMAX?. c..eeeeeeeseeeeeeeeeeeeeeeeseeeeseseeseseeseseeseseeseseeseseen. 202
MEASUre[:SCALAr][:VOLTAGEIDCIMIN.....vvveeeeeeeeeseeesereseeeeseeseseeeseseseseesseseseeneneneeeens 202
MEASUre[:SCALar][:VOLTage][:DC]:STAT 2. .eeeiereruururununaaaaaaaeseseeeeaaaaaeaeeereeeeeeeeneesnnnnnnnnnnnnn 203

MEASure[:SCALar]:ENERgy? [<Channel list>]

Queries the amount of emitted energy of the selected channel since counter reset (if
energy counter is enabled)

Parameters:
<Channel list> <list>
Example: MEASure:ENERgy? -> 5.382E+00 (value in Wh)
Example: MEASure:ENERgy? (Q1)
Queries the measured accumulated energy value at channel 1.
Usage: Query only

Manual operation: See "E" on page 95

MEASure[:SCALar]:STATistic:COUNt? [<Channel list>]

Returns the number of samples measured in the statistics for voltage, current, and
power.
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Parameters:
<Channel list> <list>
Example: MEASure:STATistic:COUNt? (Q1)
Queries the number of measurements at channel 1.
Usage: Query only

Manual operation: See "Reset, EI' on page 95

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.

Parameters:

<Channel list> <list>

Example: MEASure:STATistics:RESet (Q1)
Resets all the statistic values at channel 1.

Usage: Setting only

Manual operation: See "Reset Statistics" on page 94
See "Reset, EI' on page 95

MEASure[:SCALar]:CURRent[:DC]? [<Channel list>]

Queries the currently measured output current of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:CURRent? -> 1.000E +00
Example: MEASure:CURRent? (Q@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 of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:CURRent:DC:AVG? (Q1)
Queries the average measured current at channel 1.
Usage: Query only

Manual operation: See "Avg" on page 95
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MEASure[:SCALar]:CURRent[:DC]:MAX? [<Channel list>]

Queries the maximum measured output current of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:CURRent :DC:MAX? (Q1)
Queries the maximum measured output current at channel 1.
Usage: Query only

Manual operation: See "Max" on page 95

MEASure[:SCALar]:CURRent[:DC]:MIN? [<Channel list>]

Queries the minimum measured output power of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:CURRent:DC:MIN? (@1)
Queries the minimum measured output current at channel 1.
Usage: Query only

Manual operation: See "Min" on page 95

MEASure[:SCALar]:CURRent[:DC]:STAT? [<Channel list>]

Queries the current statistics of the selected channel.

Parameters:

<Channel list> <list>

Example: MEASure:CURRent:DC:STAT? (Q@1)
Queries the current statistics at channel 1.

Usage: Query only

Manual operation: See "Reset, EI' on page 95

MEASure[:SCALar]:POWer? [<Channel list>]

Queries the currently measured output power of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure: POWer? -> 3.00E+00
Example: MEASure:POWer? (Q1)
Queries the currently supplied power at channel 1.
Usage: Query only
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MEASure[:SCALar]:POWer:AVG? [<Channel list>]

Queries the average measured output power of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:POWer:AVG? (Q1)
Queries the average measured output power at channel 1.
Usage: Query only

Manual operation: See "Avg" on page 95

MEASure[:SCALar]:POWer:MAX? [<Channel list>]

Queries the maximum measured output power of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:POWer :MAX? (Q@1)
Queries the maximum measured output power at channel 1.
Usage: Query only

Manual operation: See "Max" on page 95

MEASure[:SCALar]:POWer:MIN? [<Channel list>]

Queries the minimum measured output power of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:POWer :MIN? (Q@1)
Queries the minimum measured output power at channel 1.
Usage: Query only

Manual operation: See "Min" on page 95

MEASure[:SCALar]:POWer:STAT? [<Channel list>]

Queries the power statistics of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:POWer:STAT? (@1)
Queries the power statistics at channel 1.
Usage: Query only

Manual operation: See "Reset, EI' on page 95
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MEASure[:SCALar][:VOLTage][:DC]? [<Channel list>]

Queries the currently measured output voltage of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure? -> 1.000E+00
Example: MEASure? (@1)
Queries the currently measured voltage at channel 1.
Usage: Query only

MEASure[:SCALar][:VOLTage][:DC]:AVG? [<Channel list>]

Queries the average measured output voltage of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:AVG? (@1)
Queries the average measured output voltage at channel 1.
Usage: Query only

Manual operation: See "Avg" on page 95

MEASure[:SCALar][:VOLTage][:DC]:MAX? [<Channel list>]

Queries the maximum measured output voltage of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:MAX? (@1)
Queries the maximum measured output voltage at channel 1.
Usage: Query only

Manual operation: See "Max" on page 95

MEASure[:SCALar][:VOLTage][:DC]:MIN? [<Channel list>]

Queries the minimum measured output voltage of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:MIN? (@1)
Queries the minimum measured output voltage at channel 1.
Usage: Query only

Manual operation: See "Min" on page 95
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MEASure[:SCALar][:VOLTage][:DC]:STAT? [<Channel list>]

Queries the voltage statistics of the selected channel.

Parameters:
<Channel list> <list>
Example: MEASure:STAT? (@1)
Queries the voltage statistics at channel 1.
Usage: Query only

Manual operation: See "Reset, EI' on page 95

9.7 Advanced operating commands

The following shows the subsystem that contains the commands for configuring the
Arbitrary, Ramp 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 s, and both values are incremented each sec-
ond by 1. The generated arbitrary waveform is transferred to channel 1. When activa-
ted, the R&S NGT3600 provides the arbitrary waveform at the output of the selected
channel, 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 1 V, 1 A for 1 s,

// and increments the voltage and current each second by 1

ARB:BLOC1:DATA 1,1,1,0,2,2,1,0,3,3,1,0

// queries the arb data

// ARB:BLOC1:DATA?

// sets the block repetition rate

ARB:BLOCl:REP 1

// queries the set number of repetitions

// ARB:BLOCI1: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 arbitrary function is finished
ARB:SEQ:BEH:END HOLD

// queries the endpoint behavior

// ARB:SEQ:BEH:END?

// Enable the arbitrary sequence

ARB ON

// queries the arb status

// ARB?

// starts the sequence in channel 1

// turns on the output

OUTP ON
ARBItrary:BLOCKSNZICLEAI.......cceiieeiiieeeeeeeeetetetee e s e e e e e e e e e aeeaeaeeeeeeeeeeeaeessanensanananas 205
ARBItrary:BLOCKSN>ICOUNL?Z. ..ttt e e e et e e e e e e eas 205
ARBItrary:BLOCKSNZIDATA. ...ttt e et e eeee e et ettt eeee et aaaa e e e e e e e e eeaaaaaaeaeeeeeeeeeanensnnsnnnnnn 205
ARBItrary:BLOCKSN>ENDPOINE?. ... .uuuiaiaaieeeeeeeeeeeeeeeieeeeeeeeeneeaeentnsnnnaeanaeeseeeeesaaaaaaeseees 205
ARBItrary:BLOCK<N>:REPEHIONS. .......ccuvuieieeiiiiiiieieeeeeieeseeeeeetee e e e e e eetee e e e e eeennaeeeeeeeranns 206
AR BITAIY (1S TATE . e ettuteteeeietteee e ettt ee et e et eet e e eeeeetata e eaeseetaaaaeaessssannsaeseessnnasaessesranaaaanens 206
ARBItrary:SEQUENCEIENDPOINE?......uuuetieaaaaae e e e e e e e et e e e e e e e e e e e e 206
ARBitrary:SEQuUence:BEHAVIONEND..........cociiiiiiiiiiiiiieaaaae e e e e e e e e e e aeeeeeeeeeaeeeeeeenennnaaas 207
ARBItrary:SEQUENCEICLEAN......ciiiiiie e e e e e e e e e e e e e e e e e e e ee e eeee e s 207
ARBitrary:SEQUENCEIREPEIONS......ieieieieiiiiiiiiiteeeaere e e e e e e e e e e e e e e e e e e eeeeee e s 207
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ARBitrary:BLOCk<n>:CLEar [<Channel list>]

Clears the current block of arbitrary data.

Parameters:
<Channel list> <list>
Usage: Event

Manual operation: See "Delete, H' on page 102

ARBitrary:BLOCk<n>:COUNt? [<Channel list>]

Queries the maximum number of allowed arbitrary points.

Parameters:
<Channel list> <list>
Usage: Query only

Manual operation: See "Data Points" on page 103

ARBitrary:BLOCk<n>:DATA <arg0>...

Create an arbitrary table for a block, or read the current arb 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 set to 1, it indicates that the interpola-
tion is activated. If the interpolation mode is set to 0, it indicates
that the interpolation is not activated.

Example: INSTrument OUTI1

ARBitrary:BLOCk1:DATA 1,1,1,0,2,2,1,0,3,3,1,0
3 data points in the order of voltage, current, time, interpolation
are written to data block 1 for channel 1.

Manual operation: See "File" on page 103

ARBitrary:BLOCk<n>:ENDPoint? [<Channel list>]

Queries the number of points of the block of arbitrary data

Parameters:
<Channel list> <list>
Example: INSTrument OUTL1
ARBitrary:BLOCk1l:ENDPoint?
Returns the number of data points for block 1 of channel 1.
Usage: Query only

Manual operation: See "Data Points" on page 103
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ARBitrary:BLOCk<n>:REPetitions <arg0>[, <Channel list>]
ARBitrary:BLOCk<n>:REPetitions? [<Channel list>]

Sets or queries the number of repetitions of the block of arbitrary data.

Parameters:

<repetition> Repetition of the block of arbitrary data.
Parameters for setting and query:

<Channel list> <list>

Example: INSTrument OUT1

ARBitrary:BLOCkl:REPetitions O
Set repetition of infinity to block 1 for channel 1.

Manual operation: See "Repetitions" on page 103

ARBitrary[:STATe] <arg0>[, <Channel list>]
ARBitrary[:STATe]? [<Channel list>]

Sets or queries the arbitrary function for the selected channel.

Parameters:

<state> 0
Arbitrary function is deactivated.
1

Arbitrary function is activated.

Parameters for setting and query:
<Channel list> <list>

Example: ARBitrary 1
ARBitrary? -> 1
Arbitrary function is activated.
See Example "Configuring an arbitrary sequence” on page 204.

Manual operation: See "Arbitrary” on page 65

ARBitrary:SEQuence:ENDPoint? [<Channel list>]

Queries the total number of points of the arbitrary sequence.

Parameters:

<Channel list> <list>

Example: See Example "Configuring an arbitrary sequence" on page 204.
Usage: Query only

Manual operation: See "Data Points" on page 103
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ARBitrary:SEQuence:BEHavior:END <arg0>[, <Channel list>]
ARBitrary:SEQuence:BEHavior:END? [<Channel list>]

Sets or queries the arbitrary endpoint behavior, when the arbitrary function is finished.

Parameters:
<state> OFF | HOLD

OFF
If the arbitrary function is finished, the respective channel is
deactivated automatically.

HOLD
If the arbitrary function is finished, the last arbitrary point of the
user-defined arbitrary list is held.

Parameters for setting and query:
<Channel list> <list>

Example: See Example "Configuring an arbitrary sequence" on page 204.

Manual operation: See "End Behavior" on page 102

ARBitrary:SEQuence:CLEar [<Channel list>]

Clears the arbitrary sequence.

Parameters:
<Channel list> <list>
Usage: Event

Manual operation: See "Delete, H' on page 102

ARBitrary:SEQuence:REPetitions <arg0>[, <Channel list>]
ARBitrary:SEQuence:REPetitions? [<Channel list>]

Sets or queries the number of repetitions of the arbitrary sequence.

Parameters:
<repetition> Range: 0 to 65535
The "0" indicates infinite repetition.

Parameters for setting and query:
<Channel list> <list>

Manual operation: See "Seq. Rep." on page 102

9.7.2 Ramp

The VOLTage : RAMP subsystem contains the commands for configuring the Ramp
function for the output channels.

[SOURCE:IVOLTAGERAMPLSTATE]. .. veeeveeeeseeereseseseseeseseseesasssessesesssesseessessessessesseseeenes 208
[SOURCE:]VOLTAGe:RAMPL:UPT:DURGHON. c..eeeeeeeeeeeeseeeesereseeseseeeeseseseseeeeseeeseseseseseesen. 208
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[SOURCce:]VOLTage:RAMP[:STATe] <arg0>[, <Channel list>]
[SOURce:]VOLTage:RAMP[:STATe]? [<Channel list>]

Sets or queries the state of ramp function for the selected channel.

Parameters:

<state> 0
Disables the ramp function.
1

Enables ramp function.

Parameters for setting and query:
<Channel list> <list>

Example: INSTrument OUTL1
VOLTage:RAMP 1
VOLTage :RAMP? -> 1
Ramp function of channel 1 is activated.

Example: VOLTage:RAMP 1, (@Q1)
VOLTage:RAMP? (Q1)
Sets and queries the state of ramp function at channel 1.

Manual operation: See "Ramp" on page 65
See "Enable" on page 104

[SOURCce:]VOLTage:RAMP[:UP]:DURation <Ramp up duration>[, <Channel list>]
[SOURce:]VOLTage:RAMP[:UP]:DURation? [<Channel list>]

Sets or queries the duration of the ramp up function.

Parameters:

<duration> <numeric>
Duration of the ramp up function in seconds.
MIN | MINimum

Minimum duration of the ramp up function at 0.01 s.
MAX | MAXimum

Maximum duration of the ramp up function at 10 s.
DEF | DEFault

Default duration of the ramp up function at 0.01 s.

Range: 0.01t0 10
*RST: 0.01
Default unit: s

Parameters for setting and query:
<Channel list> <list>

Example: VOLTage :RAMP:DURation 4
VOLTage :RAMP:DURation? -> 4
Duration of the ramp up function is set at 4 s.

Manual operation: See "Ramp Time" on page 104
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9.7.3 Adjustment

The CALibration subsystem contains the commands for channel adjustment. For
the channel adjustment setup, see Section 5.10.1, "Channel adjustment”, on page 107.

Example: Channel adjustment
This example contains all commands to configure and start the channel adjustment.

// R
// Channel adjustment

// R Rk kb kb b b b b b b b b b b b b b b b b h kb b b b b b b b b b b b
// voltage adjustment

// reset device to default settings, select chl
*RST

INST OUT1

// start channel adjustment

CAL:BEG

// check calibration status

CAL:STAT?

// response: "1"

// start voltage adjustment

CAL:VOLT 80

// verify number of calibration points
CAL:LEV:COUNT?

// response: "2"

// repeat CAL:LEV and CAL:INP until all points are completed,
// calibration points for CAL:LEV are in ascending order
// set output to the calibration point 1

CAL:LEV 1

// read lst DMM measurement and send it to DUT
CAL:INP <DMM reading>

// set output to the calibration point 2

CAL:LEV 2

// read 2nd DMM measurement and send it to DUT
CAL:INP <DMM reading>

// verify that no error occurred during calibration
CAL:STAT?

// response: "1"

// set calibration date, e.g July 14, 2025

CAL:DATE 2025,07,14

// Save the data

CAL:SAVE

// Verify no error occurred during saving process
CAL:STAT?

// response: "1"

// end channel adjustment

CAL:END

CAL:STAT?

// response: "0O"
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(07 I o] = io] g 4 =1 = 1 T USROS 210
(07 A I o T =Y i o o O © 11 111 N 210
CALIDIratioN:CURRENL.......cuueeiteeeee et e e e e et e e et e e e e e eeaeeeenan e ereneeeeannns 210
(07 I o] z= i o] 14 0 N =N 211
CALIDratioN:END. .. ... ieieeiiiee et ee ettt e e e e et ee e e e e e et e e e eeeeea b eeeesstsaa e eaesessanneeeerannannsaesensnnns 211
CALIDration:FACTONY:RESTOIE. ... e iieietiiieeeeeeettiee e e e ettt e e e eeeeetataeeeeseesbaaeeeeseastaaeeeseesnnanns 211
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(O I o] =i o] g T ST = SN 212
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CALibration:BEGin

Begins the calibration process.

Example: See Example "Channel adjustment" on page 209.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:COUNt?
Queries the count of channel calibration done.
Usage: Query only

Manual operation: See "User Adjustment” on page 112

CALibration:CURRent <arg0>
CALibration:CURRent?

Sets or queries current adjustment type.
Parameters:
<type> -2512.5]50

-2.5

Sink current adjustment.

25
Low current adjustment.

50
High current adjustment.

Example: INSTrument OUT2
CALibration:CURRent -2.5
CALibration:CURRent? ->-2.5
Returns current adjustment type at channel 2.

Example: See Example "Channel adjustment" on page 209.
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Manual operation: See "User Adjustment" on page 112

CALibration:DATE <arg0>, <arg1>, <arg2>
CALibration:DATE?

Sets or queries the channel calibration date.

Parameters:

<year> Year of the calibration date.

<month> Month of the calibration date.

<day> Day of the calibration date.

Example: See Example "Channel adjustment" on page 209.

Manual operation: See "User Adjustment” on page 112

CALibration:END

Ends the channel calibration process.

Example: See Example "Channel adjustment” on page 209.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:FACTory:RESTore
Restores the factory channel calibration.
Usage: Event

Manual operation: See "User Adjustment" on page 112
See "Restore Factory Adjustment" on page 112

CALibration:INPut <arg0>
CALibration:INPut?

Sets or queries the measured value for the current calibration level.

Parameters:
<current> Measured value from DMM.
Example: See Example "Channel adjustment" on page 209.

Manual operation: See "User Adjustment" on page 112

CALibration:LEVel <arg0>
CALibration:LEVel?

Sets or queries the level of the current adjustment type which is to be calibrated.
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Parameters:
<level> Current level.
Example: See Example "Channel adjustment" on page 209.

Manual operation: See "User Adjustment" on page 112

CALibration:LEVel:COUNt?

Queries the total number of points for the current adjustment type.
Example: See Example "Channel adjustment" on page 209.
Usage: Query only

Manual operation: See "User Adjustment" on page 112

CALibration:RESet
Resets channel calibration.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:SAVE

Saves the channel calibration.

Example: See Example "Channel adjustment" on page 209.
Usage: Event

Manual operation: See "User Adjustment" on page 112

CALibration:STATus?

Returns the current status of the calibration.

State Descriptions

0 Off

1 Ready

2 Busy

3 Error
Example: CALibration:STATus? -> 1

Calibration is ready.
Example: See Example "Channel adjustment" on page 209.

Usage: Query only
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Manual operation: See "User Adjustment" on page 112

CALibration:VOLTage <arg0>
CALibration:VOLTage?

Sets or queries voltage adjustment type.

Parameters:
<type> 80
Voltage adjustment.
Example: INSTrument OUT2
CALibration:VOLTage 80
CALibration:VOLTage? -> 80
Returns voltage adjustment type at channel 2.
Example: See Example "Channel adjustment" on page 209.

Manual operation: See "User Adjustment" on page 112

Data and file management commands

The MMEMory and HCOPy subsystems contain commands for managing the file delim-
iter and screenshots files respectively.

The LOGGing subsystem contains the commands for managing the data logging of the
instrument.

[ 010 1Y B T I N PR UPPT 214
[ (010 Y] VA ) PPN 214
[ (O @ Y] 17 U 214
@ L€ g Yo S AN L= PP 214
LOGGINGICOUNL . ettt eee ettt e e ettt e e e ettt e e e e ettt s e e e e eetaa e e eeeeaatan e eeesstasaneaesestanneaeeeenns 214
LOGGINGDURGLON. ..tuueeeeeeiiteieeeeeetiee e e e e ettt e e e e e eeaabaeeeeseesanaeeeesestannaaeeerestnasaesersnnnaaaanes 215
@l e e aTo T |\ =107 PO 215
LOGGING:LOCAtIONIFNAME?..... et e e e e e e e ettt e e e e e e e e e e e aaaaaaaaeeeeeeaees 216
LOGGING:LOCAtiON:IMODE.... ... ittt et e e e e e e e e e e e e e enns 216
LOGGING:LOCAtioN:PARTIHION. ....ceieeeeeeeeieeeeeeeieieieittteeeae e e s e e e e e e e e e aeeeeeeeeeeeeeeneenenennnnnns 216
LOGGINg:LOCation:PARTItION:CATAlOG?......eeveeererrrrnrurirniiaaieieeeeeeeaeeeeaesesereereeerserssrsranane. 217
YL T A O AN -1 o Yo ST 217
MIMEMOTY: D ATA? ettt et ee et e ettt e e e e ettt e e e e e e e aat e eeeseeaaa e eaeseasaaneeeeressannsaeseesrananaaes 217
MMEMOIY:DELELE. .....cciiieieeeeeeeeeeeeeeeeee e e e s e e e e e e e e e e e e e e e e e e e e e eeeeeeses e b n e e eeeeaeaeas 217
LOGGINGIMODE..... . ettt ettt ettt et e et et e e e e et e ea s eeaeea e eanaeanaaannns 218
(@ T 1Yo TS 1 I 11, 218
MMEMOry:STORE:CSV:DSEPArator.......cceieeveeeeeeeeeeeieieieeiaeaaaaaasaeseseeseeaaaaaeeeeeeeeeenennsnnnnes 218
MMEMOry:STORE:CSV:EDESIGNAION. ...cvuvitiutiiiiiieeieieieeeeeeeeeeeeeeeeeeeeeeerrerareraa——— s 219
MMEMOry:STORE:CSV:FDELIMItEI...cvuuiiiiieeiitiee e e ee et ee e e e eeeee e e e et e e e e e e eeae e e e e seeranaeaaaas 219
MMEMOrY:STORE:CSV:LEMAIKET ... .ccceeeeiieeieeeeeeiiee e e ettt e e e e e eetaee e e e e e eebaaeeeeeeeebaaeeeeeeenes 219
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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

LOGGing[:STATe] <arg0>
LOGGing[:STATe]?

Sets or queries the data logging state.

Parameters:
<state> 0
Data logging function is disabled.
1
Data logging function is enabled.
Example: LOGGing? ->1

Data logging function is activated.

Manual operation: See "Logging" on page 62
See "Logging" on page 94
See "Enabled" on page 97

LOGGing:COUNt <arg0>[, <Return min or max>]
LOGGing:COUNt? [<Return min or max>]

Sets or queries the number of samples in "Count" mode.

Setting parameters:

<samples> <numeric>
Numeric value of samples in "Count" mode in the range of 1 to
10000000.

MIN | MINimum
Minimum samples in "Count" mode at 1.

MAX | MAXimum
Maximum samples in "Count" mode at 10000000.
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DEF | DEFault
Default samples in "Count" mode at 10.

Parameters for setting and query:
<samples> MINimum | MAXimum | DEFault
Returns the number of samples in "Count" mode.

Example: LOGGing:COUNt MAXimum
LOGGing:COUNt? MAXimum -> 10000000

Manual operation: See "Mode" on page 98

LOGGing:DURation <arg0>[, <Return min or max>]
LOGGing:DURation? [<Return min or max>]

Sets or queries the logging duration in "Duration" and "Span" mode.

Setting parameters:

<duration> <numeric>
Numeric value for logging duration in milliseconds
MIN | MINimum
Minimum logging duration at 1 ms.

MAX | MAXimum
Maximum logging duration at 10000000 ms.

DEF | DEFault
Default logging duration at 1000 ms.
Parameters for setting and query:
<duration> MINimum | MAXimum | DEFault
Returns the logging duration.

Example: LOGGing:DURation MAXimum
LOGGing:DURation? MAXimum -> 10000000

Manual operation: See "Mode" on page 98

LOGGing:INTerval <arg0>[, <Return min or max>]
LOGGing:INTerval? [<Return min or max>]

Sets or queries the data logging interval. The interval describes the time between the
recorded measurements.

Setting parameters:

<interval> <numeric>
Numeric value for logging interval in the range of 10 ms to
600000 ms.

MIN | MINimum
Minimum logging interval is set at 10 ms.

MAX | MAXimum
Maximum logging interval is set at 600000 ms.
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DEF | DEFault
Default logging interval is set at 250 ms.

Parameters for setting and query:
<Return min or max> MINimum | MAXimum | DEFault

Returns the logging interval.
Example: LOGGing:INTerval? MINimum-> 10

Manual operation: See "Interval" on page 98

LOGGing:LOCation:FNAMe?
Queries the recent logging location path.

Example: LOGGing:LOCation:FNAMe? -> "/int/logging/
log-20250726T134812.csv"
Returns the logging location and data log filename.

Usage: Query only

Manual operation: See "Folder" on page 98

LOGGing:LOCation:MODE <arg0>
LOGGing:LOCation:MODE?

Sets or queries the logging location mode.
Parameters for setting and query:
<mode> AUTO | MANual

AUTO

Auto selection of the location for data logging.

If USB flash drive is connected to device, the location path is
directed to the "USB1A" partition else it is directed to "int" parti-
tion.

MANual
Manual selection of the location path.

Manual operation: See "Save Location" on page 98

LOGGing:LOCation:PARTition <arg0>
LOGGing:LOCation:PARTition?

Sets or queries the logging location partition.

Parameters for setting and query:
<location> Logging location partition ("USB1A" or "int").

Example: LOGGing:LOCation:PARTition "USBIA"
LOGGing:LOCation:PARTition? ->"USB1A"

Manual operation: See "Folder" on page 98
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LOGGing:LOCation:PARTition:CATalog?

Queries the lists of logging location partition.

Example: LOGGing:LOCation:PARTition:CATalog? -> "int","USB1A"
Usage: Query only

Manual operation: See "Folder" on page 98

MMEMory:CATalog?
Queries all filenames in internal memory ('/int/') and external memory ('/USB').

Example: MMEMory:CATalog? -> "/USB1A/NGT3622/logging/
log-20250909T101025.829.csv","/int/arb/
newWaveform.csv","/int/logging/log-20250909T101129.818.csv"

Usage: Query only

MMEMory:DATA? <arg0>
Returns the logging file data of the selected file.

Query parameters:
<filepath> Filepath of the logging file data.

Example: MMEMory : DATA?
"/int/logging/log-20250909T095013.965.csv" ->
#Device,NGT3621
#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

MMEMory:DELete <arg0>
Deletes the specified file from memory.

Setting parameters:
<filepath> Filepath of the file.

Example: MMEMory:DEL
"/int/logging/log-20250909T095013.965.csv"
Deletes internal logging file 'log-20250909T095013.965.csV'.

Usage: Event

Manual operation: See "Delete, EEE" on page 115
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LOGGing:MODE <arg0>
LOGGing:MODE?

Sets or queries the logging mode.
Parameters for setting and query:
<mode> UNLimited | COUNt | DURation | SPAN

UNLimited
Infinite data captured.

COUNt
Number of data captured.

DURation
Duration of the data captured.

SPAN
Interval of the data captured.

Example: LOGGing:MODE DURation
LOGGing:MODE? -> DURation
Returns the logging mode.

Manual operation: See "Mode" on page 98

LOGGing:STIMe <arg0>, <arg1>, <arg2>, <arg3>, <arg4>, <arg5>
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: LOGGing:STIMe 2025,07,18,08,18,18

LOGGing:STIMe? ->2025,07,18,08,18,18

Manual operation: See "Mode" on page 98

MMEMory:STORe:CSV:DSEParator <arg0>
MMEMory:STORe:CSV:DSEParator?

Sets or queries the CSV decimal separator setting.

Parameters:
<seperator> DOT | COMMa

DOT
Sets dot as CSV decimal separator.
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COMMa
Sets comma as CSV decimal separator.

Example: MMEMory:STORe:CSV:DSEParator COMMa
MMEMory:STORe:CSV:DSEParator? -> COMMa
Returns CSV decimal separator as comma.

Manual operation: See "Decimal Separator" on page 99

MMEMory:STORe:CSV:EDESignator <arg0>
MMEMory:STORe:CSV:EDESignator?

Sets or queries the CSV error designator setting.

Parameters:
<error_designator> NAN | EMPTy

NAN

Sets NAN as CSV error designator.

EMPTy

Sets empty value as CSV error designator.
Example: MMEMory:STORe:CSV:EDESignator NAN

MMEMory:STORe:CSV:EDESignator? -> NAN
Returns CSV error designator as NAN.

Manual operation: See "Error Designator" on page 100

MMEMory:STORe:CSV:FDELimiter <arg0>
MMEMory:STORe:CSV:FDELimiter?

Sets or queries the CSV field delimiter setting.

Parameters:
<delimiter> COMMa | SEMicolon
COMMa
Sets comma as CSV field delimiter.
SEMicolon
Sets semicolon as CSV field delimiter.
Example: MMEMory:STORe:CSV:FDELimiter COMMa

MMEMory:STORe:CSV:FDELimiter? -> COMMa
Returns CSV field delimiter as comma.

Manual operation: See "Field Delimiter" on page 99

MMEMory:STORe:CSV:LEMarker <arg0>
MMEMory:STORe:CSV:LEMarker?

Sets or queries the CSV line end marker setting.

Parameters:
<line_end_marker> CRLF | LF
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CRLF
Sets carriage return/line feed as CSV line end marker.

LF
Sets line feed as CSV line end marker.

Example: MMEMory:STORe:CSV:LEMarker LF
MMEMory:STORe:CSV:LEMarker? -> LF
Returns CSV line end marker as line feed.

Manual operation: See "Line End Marker" on page 100

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 contain commands to control the status report-
ing structure of the instrument.

See Section 8.3.1, "Structure of a SCPI status register", on page 146.

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...2>.

STATus:OPERation:INSTrument:CONDItION?.....uuuuueeeieiaeieieeeeeeeeeeeeeeeeeeeeeeeeeeennennnn s 220
STATus:OPERation:INSTrument:ISUMmary<Channel>:CONDItion?.........cc.ccceeeeeeeerneeeerennnn. 220
STATus:OPERation:INSTrUMENEENABIE.......uuutitiicieeeieieee e e e e eeeeee e e e e e e eeeeeeeeeee s 221
STATus:OPERation:INSTrument:ISUMmary<Channel>:ENABIe..........ccccccvvrevirvivnincceeeennn. 221
STATuUs:OPERation:INSTrUMENI:EVENL]?....u it e e e e e e e eeanan 221
STATus:OPERation:INSTrument:ISUMmary<Channel>[:EVENt]?.........coeeveimmieieieninnnnaennn. 221
STATus:OPERation:INSTrument:NTRANSIION. ......cveveeeeeeeieiiiieiicererese e e e e e e e e e e eeeeeeeeeeeeneeens 221
STATus:OPERation:INSTrument:ISUMmary<Channel>:NTRansition..............ccceeeeeeerevvnnnnnn.. 221
STATus:OPERation:INSTrument:PTRANSItION. .. ..uuvuuicieieieie e e e eeeeeeeee e 222
STATus:OPERation:INSTrument:ISUMmary<Channel>:PTRansition..............euvuveveeeceeennn. 222

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
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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>:ENABIle <arg0>

Controls or queries the ENABIle part of the STATus:OPERation register. The ENABIe
defines which events in the EVENTt 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

Example: STATus :0PERation:INSTrument:ISUMmaryl :ENABle?
Reads the enable register for the Standard Operation Register
group.

STATus:OPERation:INSTrument[:EVENt]?
STATus:OPERation:INSTrument:ISUMmary<Channel>[:EVEN{]?

Returns the contents of the EVENL 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
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Parameters:
<NegativeTransition> Range: 1 to 65535

Example: STATus:OPERation: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

Example: STATus:0PERation: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...2>.

STATus:QUEStionable:INSTrument:CONDItION?........ieeeeeeeeeceeeeeeeeiee e e e e e e e e e eeaeeeeeeeeee 222
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:CONDItion?.........ccceuveeeeuennnnnnnnns 222
STATus:QUEStionable:INSTrument:ENABIE. .........uceieeriiiiiie e e et e e e e e e e eeannas 223
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:ENABIe...........cc.cccevvvueeerereennnnnn. 223
STATus:QUEStionable:INSTrument:EVENL]?.....cocuueiieiiieiieeeeeeeeece et eeeaaan 223
STATus:QUEStionable:INSTrument:ISUMmary<Channel>[:EVENt]?.........ccoevvveeivriineeereennnn. 223
STATus:QUEStionable:INSTrument:NTRaNSItION. .....c.uuuiiiiiiiiiiiei et 224
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:NTRansition................cccceeeeeenne. 224
STATus:QUEStionable:INSTrument:PTRANSItION. ......ciiiiieiiiceeeeeeeec e e 224
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:PTRansition................evveveenennnnn. 224

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.
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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

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[:EVEN{]?
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
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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.

Suffix:

<Channel> 1.n

Parameters:

<PositiveTransition> Range: 1 to 65535

Example: STATus:QUEStionable:INSTrument:ISUMmaryl:

PTRansition?
Query for positive transition.
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Problems during firmware update

Troubleshooting
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Displaying status information

The R&S NGT3600 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 8.3, "Status reporting system", on page 146.

Problems during firmware update

The firmware update is described in Section 7.6, "Update device", on page 133.
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 NGT3600 still cannot be updated, contact your local service representa-
tive, see Section 10.4, "Contacting customer support", on page 226.
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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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 3.1.9,
"Connecting to LAN", on page 31:

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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12.2

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 229
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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 27.

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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Series mode

13 Applications

For safety information, see Section 3.1.6, "Connecting to power", on page 23.

With either the channel fusion or multi-device mode feature, the R&S NGT3600 can be
connected in series mode or parallel mode to increase output voltage or current. In
general, the output voltages of R&S NGT3600 to be combined are independent.

For further information, see Section 5.4, "Channel fusion", on page 78 and Sec-
tion 5.9.3, "Multi-device mode", on page 105.

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 68.

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 output 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 is 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.
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Parallel mode

35 35V

<

1 1
o0 @0
L 1 A

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.

The output voltages for the individual outputs should be set to the same voltage value
as precisely as possible, but this is not necessary if Channel Fusion is enabled. For
slight voltage differences, it is common in a parallel operating mode to first charge a
voltage output up to the current limit; the other voltage output provides the remaining
current. See "Principles of operation in parallel mode" on page 233.

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.
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Parallel mode

20V 20V
2 A 2A

Chl Ch2
- + - +
[ | B

O
20V
4 A

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. However, with Channel Fusion, the load-
bearing mechanism is handled seamlessly at the output.
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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.

User Manual 5602.4417.02 — 01 234



R&S®NGT3600 List of commands

List of commands

[SOURCEJALIMIE[ZSTATE]. ...ttt ettt ettt a e bt s et e eeete et et neeeneesneeneeaneenee e 170
[SOURCEIJAPPLY...... ettt ettt et a et ae et et et eae et ea e e e eR e e ne e e et e ne e meeneenseeneeseeeneeneeaneenneaneens 180
[SOURCce:]CURRent:NEGative[:LEVel][:IMMediate][:AMPLItUdE]...........cceeeiiuiieecie e 179
[SOURCce:]CURRENt:PROTECHON:CLEAN........coitiiiiiiiii it 188
[SOURce:]CURRent:PROTection:DELAY:INITIAL.........ccoiiiiiiiiiii i 188
[SOURce:]CURRent:PROTection:DELaY[:BLOWING].......cciiiiiiiiiiiiieiiie ettt 189
[SOURCce:]CURReNt:PROTECHON: TRIPPEA?. .....oiiiiiii it 189
[SOURCce:]CURRENE:PROTECHON[:STATE]. ...ttt ettt 190
[SOURCce:]CURRent[:LEVel][:IMMediate]: ALIMit:LOWET ............coouieiiiee et 171
[SOURCce:]CURRent[:LEVel][:IMMediate]: ALIMIt[:UPPEI]........cccoiiiiiieeeseeese e 172
[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCREMENL].........c.ccoiiiriiiiiiiiiciee e 179
[SOURCce:]CURRent[:LEVel][:IMMediate][: AMPLITUE]........cccooriieiieieeeee ettt 178
[SOURCe:]IPOWErPROTECHON:CLEGN. ... ..ottt 195
[SOURCe:]IPOWErPROTECHON:LEVEL. ...ttt 195
[SOURCce:IPOWer:PROTECHON: TRIPPEA?......ee ettt et e e st e e eebae e e e beeeennes 196
[SOURCE:IPOWENPROTECHON[ISTATE]. ...ttt ettt 195
[SOURCce:]PROTection:CLEar...

[SOURCE:IPROTECHON:LINK .......eeiieei ettt ettt e e e et e e et e e e e enb e e e ssaeeeenseaeeasneeeanes
[SOURCE:IPROTECHONIUNLINK. ...ttt ettt
[SOURCce:]VOLTage:PROTECHONICLEAN.........cciuiiiiieiii et 192
[SOURCce:]VOLTage:PROTECHONILEVEL........ccuiiiiiiieeie et 192
[SOURCce:]VOLTage:PROTECHON: TRIPPEA?.......ooiiiiiii ittt 193
[SOURCe:]VOLTage:PROTECHON[ISTATE]....c..etiutieitieeiie ittt ettt sbe et s 192
[SOURce:]VOLTage:RAMP[:STATe]

[SOURCe:]VOLTage:RAMP:UPTDURGLON. ......ccueiiiiiieieiie ettt ettt 208
[SOURCe:]VOLTage:SENSEITRIPPEA?. ...ttt ettt 173

ARBIrary:BLOCKSNZICLEGT ..ottt ettt ettt ea e 205
ARBItrary:BLOCKSNZICOUNL? ...ttt h ettt ettt e ke e e bt e et e et e enbeesneeanneean 205
ARBItrary:BLOCKSNZIDATA. .. .ottt ettt ettt ettt ettt e bt e ae e st e eme e et eaeeseeemeeneebeenneeneans 205
ARBItrary:BLOCKSNZENDPOINT?. ..ottt ettt 205

User Manual 5602.4417.02 — 01 235



R&S®NGT3600 List of commands

ARBItrary:BLOCKSN>REPEHHIONS. ......coiuiiiiiiiii ittt
ARBitrary:SEQuence:BEHavior:END..

ARBItrary:SEQUENCEICLEGN........ocuiiiiiiii ettt ettt e et e e
ARBItrary:SEQUENCEIENDPOINT?........c.oiiiiiiiii ittt 206
ARBItrary:SEQUENCe:REPELHIONS. ..........ooiiii s 207
ARBITAINY[ESTATE]. ettt e ettt ettt a et e et e bt e eat e ekt e bt e be e e nbeenaeeetee e 206
(7N o = | o] =1 = o PO PSSP P PR PPPUPRRPPRN 210
CALIDratioNICOUNL?.........eiie ittt b bbbt ettt ettt et bt et bt et e bt e e b e 210
(07 oY= o T T O8] =T o | S SSPRPRRR 210
(O N o= L o g B L I =TSPTSRO 21
CALIDratiONIEND........coutiii it b bbbttt e et a et b et 211
CALIbration:FACTOINY:RESTOIE. ...ttt ettt ettt et beeaane e 211
CALibration:INPut

CALibration:LEVel

CALIbration:LEVEICOUNL? ...ttt ettt et e et e e st e tesne e e e sneeneeaneeneeaeeeneenenn 212
CALIBratioNIRESEL. .......eiiiiiiit ittt h et h e ekt e e h bt e bt e e e bt e bt e bt e ebe e et e nnbeebe e 212
CALIDIatioNISAVE . ...ttt bbbttt a et h et na ettt 212
(07 T = 1 To T B I U1 212
(O N o] = L o] YL@ ] =T T TSRS PR PR 213
DIO<IO>:CONDition

(110 2 (@ o I =1 o o OSSR
DIOSKIOZ IINSTIUMENL. ...ttt ettt b e h e h e e bt e bt e e e bt e e bt e e bt e enb e e nbeeeseeebeeenteaneeanee 163
[D1[© 2 [0 2 1@ Lo PR UR PRSP 163
D[ 2 [0 e = Y= S 164
DISPIAY:BRIGNINESS. ...ttt h ettt ekt e h bt e bttt et e e b e e ebe e et e enbeeteean 161
H O O P Y D AT A ettt bt bttt ket h et h st h e oAt h e Rt bt et E e h e bt ne ettt ettt enen 214
HCOPy:SIZE:X?....

HCO O P IS ZE Y ettt h bbbttt ettt 214
INSTrUMENTCATAIOG:FULL?.... ettt et e ettt e et bt e e e bb e e e sasbeeeameneeeaneeeeanneaeanes 166
INSTrUMENTICATAIOG?. ... ..ttt ettt et ae et e bt b e e sae e e e nan e e nbeeennes 165
INSTrUMENEDEFINEIGROUP......eeiiiiiie ettt e et e e et e e et e e s asa e e s ssee e s sbeeeasaeeesnnaeens 166
INSTrument:DEFINE[INAME]. ...ttt ettt ettt eb et e st et ees 166
INSTIUMENTEDELELEIALL.....eeieiieeeiee ettt et e e sttt e e sne e e e teeaeenteeeesnseeeennseeeanneeeeanneeeennneneannes 166
INSTrUMENEDELELE[INAMEL. ...ttt et e e e et e e et e e e et e e e saseeeeasseeeanneeeeenbeeeeanseeeannes 167
INSTrument:MDMOode:CONNECHON:STATUS?......eeii ittt ettt et e e st e e e saeeeeabeeeeaneeaeanneeeanes 167
INSTrument:MDMOAEIROLE...........ooi ittt e st e e st e e et e e e et e e e snseeeaneeeeanneeeennseeeennseeeannnes 168
INSTrUMENEMDMOUE[:STATE]. ...eeeeetiee ettt ettt ettt et e e et e e et e e e et e e e abeeeessaeessseeeanseeeeanseeeenseeeans 168
INSTrument:NSELect

INSTIUMENILSELEC]. ...ttt ettt b ettt eaneeaaneas
INTEMACESIUSBICLASS. ... ettt bttt h e bt e h bt et e h bt e bt e e ae e e bt e et e e bt e e bt e saeeaneeeas 197
LOGGINGICOUNL. ...ttt b e s bt h et ettt h et eh e e et eb e et e eb e et e bt e st e bt et e beaneente e 214
LOGGINGIDURGLION. ...ttt ettt ettt a bt e bt et e bt et et e et e saneeaeee s 215
LOGGINGIINTEIVAL. ...ttt b e h ettt ekt e e h bt e bt e e a bt e bt e bt e ebeeebeeenbeeneeans 215
LOGGING:LOCALIONIFNAME?......coeiieeeeete et bbbttt ettt ettt ae b e seean 216
LOGGing:LOCation:MODE........ ...216
LOGGING:LOCAtIONIPARTIHION. ...ttt ettt b et eb e ettt e et e e eeee s 216
LOGGINg:LOCation:PARTIIONICATAIOG?. ...ttt ettt e e e e e e e sbe e e enneeeennneaens 217
@ To 1Y ] S 218
LOGGINGISTIME. ...ttt h et a e et e e h e e bt e ea bt et e e a bt e bt e e ab e e ehe e et e e ebe e e bt e snteaneee s 218
@l CCaTe] BN 1 L] RSSO U USSP 214
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MEASUre[:SCALar]:CURRENI[IDCIAVG?.....cc ettt et et e e st e e e eaae e e enaea e ssaeaesaneeas 199
MEASure[:SCALar]:CURRent[:DC]:MAX?. ...200
MEASure[:SCALarl:CURRENI[IDCIMINT ...ttt 200
MEASUre[:SCALAr:CURRENI D C S TAT 2.ttt ettt s e e e aae e e saae e e eenbeaessaeaesnnneas 200
MEASUre[:SCALArl:CURRENI[IDC]?.... oottt ettt sttt s 199
MEASUre[:SCALAITENERGY ...ttt ettt ettt 198
MEASUIrE[:SCALAI :POWETIAVG? ...ttt e e e e e e et e e et e e et e e e sasaeeesasseeessseaeasaeaeenseeaeanns 201
MEASUrE[:SCALAIT:POWEIIMAX? ...ttt ettt ettt et 201
MEASUre[:SCALArT:POWETIMINT. ...ttt ettt et e nte e 201
MEASUIE[:SCALAI P OWETSTAT 2.ttt ettt et e ettt e e et e e et e e e et e e e et e e e ssaeeesasseeesssaeesasseeeesseeeanes 201
MEASUIE[:SCALAIIPOWVEI?. ...ttt ettt ettt bbbt bt e bttt et enes 200
MEASUre[:SCALarl:STATISHCICOUNI? ...ttt et 198
MEASure[:SCALar]:STATistic:RESet 199
MEASuUre[:SCALar][:VOLTAGE][:DCIAVG?.......iiiiiiiiieit ettt ettt 202
MEASuUre[:SCALar][:VOLTAGe][:DCIIMAXTY ...ttt ettt sttt e e 202
MEASuUre[:SCALar][:VOLTAGEe][:DCIMINT ... .ottt ettt ettt 202
MEASUre[:SCALAr[:VOLTAGE] [IDC i STAT 2. ettt ettt nee s 203
MEASUre[:SCALAr][:VOLTAGE][IDC]?. ... .eciieiiieiie ettt ettt 202
Y=Y Tl A N -1 oo PP PR PR UPRUPIN 217
MMEMory:DATA?.. 217
MIMEMOTY:DELELE. ...ttt h ettt h e bttt e bttt e e be e e e e raneebeean 217
MMEMOry:STORE:CSV:DSEPAIAtOr. ...ttt ettt 218
MMEMOry:STORE:CSV:EDESIGNALOT......cciiuiiieiiiiie ettt ettt ettt e et e e e ate e e e enseeeasseeeeennseaeanneeeaanes 219
MMEMOTry:STORE:CSV:FDELIMIET ...ttt ettt st et 219
MMEMOTrY:STOREICSVILEMAIKET ...ttt ettt e e s 219
OUTPUL:DELAY[:ON]DURGLION. ...ttt ettt nb e bttt e e s 182

OUTPUEDELAY[:STATE]. ...ttt ettt ettt ettt et sae e e sse e e eseen e asean e e saeemeeemeameenteemeeseeeneenaeaneenneaneens 182
OUTPULFUSION. ...ttt h e bt et e b e eh e bt e a bt oo he e e bt e b et e bt e emt e e e e enbeeebeeaneeean 183
OUTPUEGENETAI[ISTATE]. ...ttt bbbttt ettt ettt e bt eae e b e sbe e b seeens 183
OUTPULHIMPEAANCE[:STATE]. ...ttt ettt ettt ettt e b et e e ebeeneee s 184
OUTPULIMPEAANCE. ...ttt h et h et et e e bt e bt e ese e e bt e bt e ebeeenbeennneebeeanne 184
OUTPULIMPEAANCEISTATE. ...ttt ettt ettt e et e e e s bt e e e sbe e e ene e e e ambe e e e nbeaeabbeeeanneeeeansneeaaneeens 184
OUTPUEMODE. ... ...ttt ettt a et ea e s e eaeem e ee e s e et e st e et eme et e ame et e aneeneeeneeneeaneeneenen 185
OUTPULRELAY[ILOCK][:STATE]. ..tttk ettt 186
OUTPULSELECE. ...ttt ettt h et h bt h et b et b ettt ettt e neeenes 186
L@ L I I S 1A =Y PSP 185
STATus:OPERation:INSTrument:CONDIION?.......cc.uiiitiiiii ittt 220
STATus:OPERation:INSTrument:ENABIle ..221
STATus:OPERation:INSTrument:ISUMmary<Channel>:CONDItION?............ccciiiiiiiiiiieiii e 220
STATus:OPERation:INSTrument:ISUMmary<Channel>:ENABIE..........c.ccoiiiiiiiiiiii e 221
STATus:OPERation:INSTrument:ISUMmary<Channel>:NTRansition............ccccccciiiiiiiiiiiiiee e 221
STATus:OPERation:INSTrument:ISUMmary<Channel>:PTRanSItion............ccccoceiiiiiiiiiiiieceeeseee 222
STATus:OPERation:INSTrument:ISUMmary<Channel>[:EVENL]?..........coooiiiiiiiiieiee e 221
STATus:OPERation:INSTrument:NTRANSIION. .......coiiiiieeiii ettt e e 221
STATus:OPERation:INSTrument:PTRansition.. ...222
STATus:OPERation:INSTrument:EVENL]?......oooiie et a e e aae e 221
STATus:QUEStionable:INSTrument:CONDItION?........ooiiiiii ittt e e aee e e 222
STATus:QUEStionable:INSTrumeNtENABIE..........ooo e snee e e enae e e snneee e 223
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:CONDItioON?............ccooeriiieninieiieeieee e 222
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:ENABIe.............cccocoiiiiiiiiiiiiiceeee 223
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STATus:QUEStionable:INSTrument:ISUMmary<Channel>:NTRansition.............c.cccceviiininieiiniciciee 224
STATus:QUEStionable:INSTrument:ISUMmary<Channel>:PTRansition
STATus:QUEStionable:INSTrument:ISUMmary<Channel>[:EVEN]?..........ccooiriiiiiiiieee e 223
STATus:QUEStionable:INSTrument:NTRANSIHION. ..........ooiiiiiiiii e 224
STATus:QUEStionable:INSTrument:PTRANSIION. ........oiiiiiiieiie e 224
STATus:QUEStionable:INSTrument:EVENT]?........cooii e 223
SYSTemM:BEEPErCURRENESTATE. ..ottt b et ettt be e e sbe et eenees 156
SYSTEMBEEPEIOUTPULSTATE. ... ettt ettt ettt et e e et e e ae e eaeeeseeenseesbeeeneeeeneeeneeaaneeas 156
SYSTEM:BEEPErPROTECHONISTATE. ....cei ittt ee et e e et e e sttt e e st e e e snseeeasseeeeenseeeesnseeeeanseeeannes 156
SYSTem:BEEPer:PROTECtON[:IMMEIAtE].........ccoviieiiie ettt 157
SYSTEM:BEEPErWARNINGISTATE. ...ttt ettt et e e e bt e e e e bt e e e e nbe e e e anteeeanneeeeanneeeans

SYSTem:BEEPer:WARNING[:IMMEIALE].......ccueiiiiiiiiiieiee e

SYSTem:BEEPer[:COMPIlete]:STATe.........
SYSTem:BEEPer[:COMPIete][:IMMediate]
SYSTeM:COMMUNICALELANIADDRESS. .....cciiiiieiiiiee ettt e e eee e eeee e et e e sneee e e s e e easaeeessaeeesnsaeeesnneeeenneeens
SYSTem:COMMUNICAELANIAPPLY .......ciiiii ettt ettt e eaeesnee s
SYSTem:COMMUNICALE:LAN:DGATEWAY ........eeieiiiieaaiiiieaaiiieeaiteeaeateeaeateeaaasteeaasseeeeaseeeaanbeeeaanseeeanneeeeaneaeans
SYSTeM:COMMUNICALEILANIDHGCP.......ccoieiieeeie et e e e et e e e e e e e eeannteeeeneeeeanneeeeanneas
SYSTem:COMMuUNICate:LANIHOSTNAME. .....coiuiiiiiiiiie ittt
SYSTem:COMMunicate:LAN:MAC?....
SYSTeM:COMMUNICALEILANIRESEL. .......uiiiiiie ettt et e e e e e s nee e e snneeeennneeeennneeeanes
SYSTem:COMMUNICAE:LANISIMASK. ......eeiiiteitieiit ettt ettt ettt sb et e e beeanee e
SYSTEMIDATE ... oottt ettt et e e et e e et e e e et e bt e e s e e e eheeemeeeeseeembeeeseeeseeenneeseeenbeeaneaanneean
SY STEMIKEY BRIGRINESS. ...cei ittt et e et e e et e e et eeasaeeeenteeesnnaeeesnseeeennneeeanes
SYSTEMIPASSKEYIRESEL. .......ooitiiiiieiie ettt ekttt b ettt e bt e e b e
SYSTEMITIME. ...ttt ettt ettt e et oo h e e et e e st e eabeeeheeen s e e eneeembeeeseeenseesneeanseeenbeeabeaanneanns
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