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Preparing for Use

The instrument can be installed in a 19" rack mount using a rack mount kit. The order
number of the rack mount kit is given in the data sheet. The installation instructions are
part of the rack mount kit.

A CAUTION

Risk of injury if feet are folded out

The feet can fold in if they are not folded out completely or if the instrument is shifted.
This can cause damage or injury.

® Fold the feet completely in or out to ensure stability of the instrument. Never shift
the instrument when the feet are folded out.

® When the feet are folded out, do not work under the instrument or place anything
underneath.

® The feet can break if they are overloaded. The overall load on the folded-out feet
must not exceed 200 N.

Risk of instrument damage due to overheating

An insufficient airflow can cause the R&S RTB2000 to overheat, which can impair the
measurement results, disturb the operation, and even cause damage.

® Ensure that all fan openings are unobstructed and that the airflow perforations are
unimpeded. The minimum distance to a wall is 10 cm.

® When placing several instruments side by side, keep a minimum distance of 20 cm
between the instruments. Ensure that the instruments do not draw in the preheated
air from their neighbors.

® When mounting the instrument in a rack, observe the instructions of the rack man-
ufacturer to ensure sufficient airflow and avoid overheating.

2.1.3 Starting the Instrument

2.1.3.1 Powering On

The R&S RTB2000 can be used with different AC power voltages and adapts itself
automatically to it.



Preparing for Use

The nominal ranges are:

® 100V to 240V AC at 50 Hz to 60 Hz
® 095Ato05A

® max. 60 W

A CAUTION

Risk of injury
Connect the instrument only to an outlet that has a ground contact.
Do not use an isolating transformer to connect the instrument to the AC power supply.

1. Connect the power cable to the AC power connector on the rear panel of the
R&S RTB2000.

2. Connect the power cable to the socket outlet.

3. Switch the main power switch at the rear of the instrument to position 1.

The [Standby] key lights up. The key is located in the bottom left corner of the front
panel.

You can leave the main power switch on to preserve your last instrument settings. To
disconnect from power supply, power off the instrument.

2.1.3.2 Starting Up and Shutting Down

To start up the instrument

1. Make sure that the R&S RTB2000 is connected to the AC power supply and the
main power switch on the rear panel is in position .

2. Press the [Standby] key. The key is located in the bottom left corner of the front
panel.

The instrument performs a system check and starts the firmware. If the previous
session was terminated regularly, the oscilloscope uses the last settings.

Table 2-1: Colors of the [Standby] key

Green Instrument is on: firmware is working

Yellow Standby: instrument is off, main power switch is on

6 Warm-up and prepare the instrument

Make sure that the instrument has been running and warming up before you start the
self-alignment and the measurements. The minimum warm-up time is about 20 min.
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Figure 2-1: Front panel of R&S RTB2004 with 4 input channels
1 = Display
2 = Horizontal and vertical setup controls
3 = Trigger settings, action and analysis controls
4 = Analog input channels (2 channels at R&S RTB2002, 4 channels at R&S RTB2004)
5 = External trigger input
6 = Logic probe connectors (option R&S RTB-B1)
7 = Connectors for probe compensation and optional pattern generator (R&S RTB-B6)
8 = USB connector
9 = Aux Out connector

= [Standby] key
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R&S®RTB2000 Getting Started

BNC inputs (4 and 5)

The R&S RTB2000 has two or four channel inputs (4) to connect the input signals. The
external trigger input (5) is used to control the measurement by an external signal. The
trigger level can be set from -5V to 5 V.

The input impedance of all BNC inputs is 1 MQ.

A WARNING

Risk of electrical shock - maximum input voltages

The maximum input voltage on channel inputs must not exceed 400 V (peak) and
300 V (RMS).

For the external trigger input, the maximum input voltage is 400 V (peak) and

300 V (RMS).

Transient overvoltages must not exceed 400 V (peak).

Voltages higher than 30 V (RMS) or 42 V (peak) or 60 V DC are regarded as hazard-

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

® Use only insulated voltage probes, test leads and adapters.
® Do not touch voltages higher than 30 V (RMS) or 42 V (peak) or 60 V DC.

A CAUTION

Risk of injury and instrument damage

The instrument is not rated for any measurement category. When measuring in circuits
with transient overvoltages of category I, Il or IV circuits, make sure that no such
overvoltages reach the R&S RTB2000 input. Therefore, use only probes that comply
with DIN EN 61010-031. When measuring in category Il, lll or IV circuits, always insert
a probe that appropriately reduces the voltage so that no transient overvoltages higher
than 400 V (peak) are applied to the instrument. For detailed information, refer to the
documentation and safety information of the probe manufacturer.

Explanation: According to section AA.2.4 of EN 61010-2-030, measuring circuits with-
out any measurement category are intended for measurements on circuits which are
not directly connected to the mains.

Logic probe (6)

The connectors for logic channels can be used if the Mixed Signal Option R&S RTB-B1
is installed. The option provides connectors for two logical probes with 8 digital chan-
nels each (DO to D7 and D8 to D15).

The maximum input voltage is 40 V (peak) at 100 kQ input impedance. The maximum
input frequency for a signal with the minimum input voltage swing and medium hystere-
sis of 800 mV (Vpp) is 300 MHz.
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Instrument Tour
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Figure 2-2: Rear panel view of R&S RTB2000

1 = LAN connector

2 = USB connector, type B

3 = AC power supply connector and main power switch

4 = Kensington lock slot to secure the instrument against theft
5 = Loop for lock to secure the instrument against theft

6 = not used

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

[USB] type B (2)
USB 2.0 interface of type B (device USB) for remote control of the instrument.

Note: Electromagnetic interference (EMI) can affect the measurement results. To avoid
any impact, use only USB connecting cables with a maximum length of 1 m.

AC supply: mains connector and main power switch (3)
The instrument supports a wide range power supply. It automatically adjusts to the cor-
rect range for the applied voltage. There is no line voltage selector.

The AC main power switch disconnects the instrument from the AC power line.
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3 Operating Basics

3.1 Display Overview

The touchscreen display of the instrument shows the waveforms and measurement
results, and also information and everything that you need to control the instrument.
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Figure 3-1: Display of the R&S RTB2000 with 4 channels

= Toolbar

= Trigger source, main trigger parameter (here: slope for edge trigger), trigger level

= Trigger mode and sample rate

= Horizontal scale (time scale) and horizontal position

= Acquisition status and acquisition mode

= Date, time, education mode if active (here: off), LAN connection status (green = connected, grey = not

connected, yellow = connecting)

= Trigger level marker, has the color of the trigger source

= Trigger position marker, has the color of the trigger source

= Channel markers indicate the ground levels; channel C2S is selected, i.e. it has the focus

10 = Measurement results (here: automatic measurements on the left, cursor measurements on the right)

11 = Vertical settings of active analog channels: vertical scale, bandwidth limitation (no indicator = full band-
width, By,= limited frequency), coupling (AC, DC, ground), probe attenuation. Channel 2 is selected.

12 = Waveform generator settings (requires option R&S RTB-B6)

13 = Menu button
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R&S®RTB2000 Operating Basics

3.2 Selecting the Application
The "Apps Selection" dialog provides fast access to all available applications.

» There are several ways to open the "Apps Selection" dialog:

e Press the [&&&l [Apps Selection] key.
e Tap the "Menu" rhomb icon in the lower right corner of the screen.

L 4

— Scroll down.
— Select "Apps".

Apps Selection

Applications Protocol

Quickieas

]

Probe Adjust

L

Function Gen. Pattern Gen.

3.3 Using the Touchscreen

3.3.1 Accessing Functionality Using the Main Menu

Using the touchscreen of the R&S RTB2000 is as easy as using your mobile phone. To
open the main menu, tap the "Menu" button - that is the R&S logo in the right bottom
corner of the display.

e
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Figure 3-2: Open the main menu and select a menu item
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Figure 3-3: Switch on or off (left) and select a parameter value (right)

» To close the menu:
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R&S®RTB2000 Operating Basics

Tap "Back", or tap into the diagram outside the menu.

3.3.2 Accessing Functionality Using Shortcuts

The labels in information bar at the top of the display, the channel labels and also the
results at the bottom provide shortcuts to the most important settings. If you tap a label,
a short menu opens, the keypad for numerical entry, the setting toggles, or the corre-
sponding menu opens. The response depends on the selected parameter.

AC Auto

20MHz F;

Rising

Probe
. Falling

Auto Scale
S\ Either

ienu

Figure 3-4: Short menus for channel (left) and trigger slope (right)

From the short menu, you can also open the corresponding comprehensive menu.
You can also switch off the channels.

3.3.3 Entering Data

To enter exact numerical values, the instrument provides an on-screen keypad. For
text input, the on-screen keyboard works in the same way.
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Trigger Level

Min: -126 mV Max: 374 mV
9 rt\ Enter

Trigger Level
J &

Push to select

—40 p=

Figure 3-5: Enter numerical value and unit

3.3.4 Using Gestures

Drag one finger

\ Drag horizontally in the diagram to change the horizontal position of all waveforms. In
@ frequency domain, the center frequency is changed.

@ .RQB Drag vertically in the diagram to change the vertical position of the selected waveform.

To adjust the vertical position of each waveform, the trigger level, and the trigger posi-
tion, drag the corresponding marker on the display.

To drag a cursor line, tap the line and drag it to the required position.
& Swipe one finger
Q @ Swipe in the menu to scroll it.
Spread and pinch two fingers

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