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Signal Generator Features

Signal Generator Features

N5181A, RF analog models: 100 kHz to 1, 3, or 6 GHz (Options 501, 503, and 506 respectively)
N5182A, RF vector models: 100 kHz to 3 or 6 GHz (Options 503, and 506 respectively)

N5183A, Microwave analog model: 100 kHz to 20, 31.8, or 40 GHz (Options 520, 532, and 540
respectively)

electronic attenuator (N5181A/82A Only)

mechanical attenuator (N5183A with Option 1E1 Only)
step & list sweep of frequency, power, or frequency and power
vector models can include waveforms in list sweep
user flatness correction

automatic leveling control (ALC); power calibration

10 MHz reference oscillator with external output
flexible reference input, 1 - 50 MHz (Option 1ER)
GPIB, USB 2.0, and 100Base-T LAN interfaces

analog modulation: AM, FM, and ®M (Option UNT)
external AM, FM, and ®M inputs (Option UNT)
adjustable pulse delay (Option UNU)

narrow pulse modulation (Option UNW)

SCPI and IVI-COM driver

8648/ESG code compatible

LXI Class C compliant

multiple baseband generator synchronization when using multiple signal generators (master/slave
setup)

external analog I/Q inputs (vector models)

phase noise interference (vector models, Option 432)

analog differential I/Q outputs (vector models, Option 1EL)

arbitrary I/Q waveform playback up to 125 MSa/s (vector models, Option 654)

with Signal Studio Software, vector models can generate 802.11 WLAN, W-CDMA, cdma2000,
1xEV-DO, GSM, EDGE, and more

For more details on hardware, firmware, software, and documentation features and options, refer to
the data sheet shipped with the signal generator and available from the Agilent Technologies website.

1. Open: hitp.;//www.agilent.com/find/mxg

2. Select the desired model number.

3. In the options and price list section, click price list.
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Modes of Operation

Modes of Operation

Depending on the model and installed options, the Agilent MXG signal generator provides up to four
basic modes of operation: continuous wave (CW), swept signal, analog modulation, and digital
modulation.

Continuous Wave

In this mode, the signal generator produces a continuous wave signal. The signal generator is set to
a single frequency and power level. Both the N5182A and N5181A can produce a CW signal.

Swept Signal

In this mode, the signal generator sweeps over a range of frequencies and/or power levels. Both the
N5182A and N5181A provide list and step sweep functionality.

Analog Modulation

In this mode, the signal generator modulates a CW signal with an analog signal. The analog
modulation types available depend on the installed options.

Option UNT provides AM, FM, and ®M modulations. Some of these modulations can be used together.
Options UNU and UNW provide standard and narrow pulse modulation capability, respectively.

Digital Modulation (N5182A with Options 651, 652, or 654 Only)

NOTE The internal baseband generator speed upgrade Options 670, 671, and 672 are option
upgrades that require Option 651 and 652 to have been loaded at the factory (refer to the
Data Sheet for more information). Any references to 651, 6562, or 654 are inclusive of 671,
672, and 674.

In this mode, the signal generator modulates a CW signal with a arbitrary [/Q waveform. I/Q
modulation is only available on the N5182A. An internal baseband generator (Option 651, 652, or
654) adds the following digital modulation formats:

e Custom Arb Waveform Generator mode can produce a single-modulated carrier or
multiple- modulated carriers. Each modulated carrier waveform must be calculated and generated
before it can be output; this signal generation occurs on the internal baseband generator. Once a
waveform has been created, it can be stored and recalled, which enables repeatable playback of
test signals. To learn more, refer to “Using the Arbitrary Waveform Generator” on page 195.

*  Multitone mode produces up to 64 continuous wave signals (or tones). Like the Two Tone mode,
the frequency spacing between the signals and the amplitudes are adjustable. To learn more, refer
to “Creating a Custom Multitone Waveform” on page 213.

* Two-tone mode produces two separate continuous wave signals (or tones). The frequency spacing
between the signals and the amplitudes are adjustable. To learn more, refer to “Creating a Custom
Two-Tone Waveform” on page 213.

e Dual ARB mode is used to control the playback sequence of waveform segments that have been
written into the ARB memory located on the internal baseband generator. These waveforms can
be generated by the internal baseband generator using the Custom Arb Waveform Generator
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Front Panel Overview

mode, or downloaded through a remote interface into the ARB memory. To learn more, refer
to“Dual ARB Player” on page 96.

Front Panel Overview

5. Arrows and Select 8.Trigger
7.MENUS 11. Preset
4.Numeric 9. Local and and User
1.HostUSB 2.Display 3. Softkeys Keypad Cancel/(Esc) 10. Help Preset
‘ 6. P
r I | ol
ile = o s o v
"1 == 00 DO | (-
= Slala e
‘5 D | €
> (L) | [lRE
L I #
21. More and LED | 17. Q Input
15. Page Down
22. Power Switch and LEDs 20.Return 19. Incr Set 14. Mod On/Off and LED
13. RF On/Off and LED
1. Host USB

Connector Type A
USB Protocol 2.0

Use this universal serial bus (USB) to connect a memory stick for data transfer. You can connect or
disconnect a USB device without shutting down or restarting the signal generator. The instrument
also has a rear-panel device USB connector (see page 13) used to remotely control the instrument.
2. Display

The LCD screen provides information on the current function. Information can include status
indicators, frequency and amplitude settings, and error messages. Labels for the softkeys are located
on the right-hand side of the display. See also, “Front Panel Display” on page 8.

3. Softkeys

A softkey activates the function indicated by the displayed label to the left of the key.

4. Numeric Keypad

The numeric keypad comprises the 0 through 9 hardkeys, a decimal point hardkey, a minus sign
hardkey, and a backspace hardkey. See “Entering and Editing Numbers and Text” on page 27.
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5. Arrows and Select

The Select and arrow hardkeys enable you to select items on the signal generator’s display for editing.
See “Entering and Editing Numbers and Text” on page 27.

6. Page Up

In a table editor, use this hardkey to display a previous page. See “Example: Using a Table Editor” on
page 28. When text does not fit on one page in the display area, use this key in conjunction with the
Page Down key (page 6) to scroll text.

1. MENUS

These hardkeys open softkey menus that enable you to configure instrument functions or access
information.

See page 95 See page 81

Reserved for See page 45
future use.

See page 29 | i Maode ] {Mﬂ 3 File ] [Errnr ’ See page 56
Aux Fms Save Litility

See page 29 Fetn D See page 17
Va Puise § [Recal §| L0

See page 31“ [ L { —J-‘ ( uSee page 26

See page 85 See page 51

Active only on
vector models.
8. Trigger

When trigger mode is set to Trigger Key, this hardkey initiates an immediate trigger event for a
function such as a list or step sweep.

9. Local Cancel/(Esc)

This hardkey deactivates remote operation and returns the signal generator to front panel control,
cancels an active function entry, and cancels long operations (such an IQ calibration).

10. Help

Use this key to display a description of any hardkey or softkey. See “Viewing Key Descriptions” on
page 26.
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11. Preset and User Preset

These hardkeys set the signal generator to a known state (factory or user-defined). See “Presetting
the Signal Generator” on page 26.

12. RF Output

Connector Standard: female Type-N
Option 1EM: Rear panel female Type-N
Impedance: 50Q

Damage Levels 50Vdc, 2W maximum RF power

13. RF On/Off and LED

This hardkey toggles the operating state of the RF signal present at the RF OUTPUT connector. The
RF On/Off LED lights when RF output is enabled.

14. Mod On/Off and LED

This hardkey enables or disables the modulation of the output carrier signal by an active modulation
format. This hardkey does not set up or activate a format (see “Modulating the Carrier Signal” on
page 43).

The MOD ON/OFF LED lights when modulation of the output is enabled.

15. Page Down

In a table editor, use this hardkey to display the next page. See “Example: Using a Table Editor” on
page 28. When text does not fit on one page in the display area, use this key in conjunction with the
Page Up key (page 5) to scroll text.

16. I Input (vector models only)

Connector Type: female BNC Impedance: 500
Signal An externally supplied analog, in-phase component of I/Q modulation.

The signal level is /2 QT 0.5 Vs for a calibrated output level.

Damage Levels 1V,

See also, “I/Q Modulation” on page 152.
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17. Q Input (vector models only)

Connector Type: female BNC Impedance: 50Q
Signal An externally supplied analog, quadrature-phase component of I/Q modulation.

The signal level is /2 QT 0.5 Vs for a calibrated output level.

Damage Levels 1V,

See also, “I/Q Modulation” on page 152.

18. Knob

Rotating the knob increases or decreases a numeric value, or moves the highlight to the next digit,
character, or item in a list. See also, “Front Panel Knob Resolution” on page 19.

19. Incr Set

This hardkey enables you to set the increment value of the currently active function. The increment
value also affects how much each turn of the knob changes an active function’s value, according to
the knob’s current ratio setting (see “Front Panel Knob Resolution” on page 19).

20. Return

This hardkey enables you to retrace key presses. In a menu with more than one level, the Return key
returns to the prior menu page.

21. More and LED

When a menu contains more softkey labels than can be displayed, the More LED lights and a More
message displays below the labels. To display the next group of labels, press the More hardkey.

22. Power Switch and LEDs

This switch selects the standby mode or the power on mode. In the standby position, the yellow LED
lights and all signal generator functions deactivate. The signal generator remains connected to the
line power, and some power is consumed by some internal circuits. In the on position, the green LED
lights and the signal generator functions activate.
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Front Panel Display

1. Active Function Area 2. Frequency Area 3. Annunciators 4. Amplitude Area

FREQUEHCY ANPLITUDE

6.000 000 000 00 &z | -144.00 den

Scroll Bar

If there is more
text than can be
displayed on one
screen, a scroll
bar appears here.
Use the Page Up
and Page Down
keys to scroll
through the text.

5. Error Message Area 6. Text Area 7. Softkey Label Area

1. Active Function Area

This area displays the currently active function. For example, if frequency is the active function, the
current frequency setting appears. If the currently active function has an increment value associated
with it, that value also appears.

2. Frequency Area

This area displays the current frequency setting.
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3. Annunciators

Annunciators show the status of some of the signal generator functions, and indicate error
conditions. An annunciator position may be used by more than one annunciator; in this case, only
one of the functions sharing a given position can be active at a given time.

This annunciator appears when...

dM
ARB
ALC OFF

AM
ARMED
ATTNHOLD
BBG DAC

DETHTR

AWGN
DIGBUS
DIGMOD
ERR

EXTREF
FM

1/Q

L

M-TONE
MULT
OFFS
PN
PULSE

REF
RF OFF

SWEEP
SWMAN

T-TONE

Phase modulation is on. If you turn frequency modulation on, the FM annunciator replaces ®M.
The ARB generator is on.

The ALC circuit is disabled. The UNLEVEL annunciator appears in the same position if the ALC is enabled and
is unable to maintain the output level.

Amplitude modulation is on.
A sweep has been initiated and the signal generator is waiting for the sweep trigger event.
The attenuator hold function is on. When this function is on, the attenuator is held at its current setting.

A DAC overflow is occurring, adjust the runtime scaling adjust until the BBG DAC annunciator turns off.
Another annunciator, UNLOCK, appears in the same position and has priority over the BBG DAC annunciator
(see UNLOCK, below).

The ALC detector heater is not up to temperature. To meet ALC specifications the heater must be at
temperature.

Real Time I/Q Baseband additive white Gaussian noise is on.
The digital bus is in use.
Custom Arb waveform generator is on.

An error message is placed in the error queue. This annunciator does not turn off until you either view all of
the error messages or clear the error queue (see “Reading Error Messages” on page 56).

An external frequency reference is applied.
Frequency modulation is on. If you turn phase modulation on, the ®M annunciator replaces FM.
1/Q vector modulation is on.

The signal generator is in listener mode and is receiving information or commands over the GPIB, USB, or
VXI-11/Sockets (LAN) interface.

Multitone waveform generator is on.

A frequency multiplier is set (see “Setting a Frequency Multiplier” on page 77).
An output offset is set (see “Setting an Output Offset” on page 75).

Phase noise interference is on.

Pulse modulation is on.

The signal generator is remotely controlled over the GPIB, USB, or VXI-11/Sockets (LAN) interface. When the
signal generator is in remote mode, the keypad is locked out. To unlock the keypad, press Local.

An output reference is set (see “Setting an Output Reference” on page 76).
The signal generator’s RF Output is not enabled.

The signal generator has generated a service request (SRQ) over the GPIB, USB, or VXI-11/Sockets (LAN)
interface.

The signal generator is currently sweeping in list or step mode.
The signal generator is in manual sweep mode.

The signal generator is in talker mode and is transmitting information over the GPIB, USB, or VXI-11/Sockets
(LAN) interface.

Two-Tone waveform generator is on.
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This annunciator appears when...

UNLEVEL The signal generator is unable to maintain the correct output level. This is not necessarily an indication of
instrument failure; unleveled conditions can occur during normal operation. Another annunciator, ALC OFF,
appears in the same position when the ALC circuit is disabled (see ALC OFF, above).

UNLOCK Any of the phase locked loops cannot maintain phase lock. To determine which loop is unlocked, examine the
error messages (see “Reading Error Messages” on page 56).

WINIT The signal generator is waiting for you to initiate a single sweep.

4. Amplitude Area

This area displays the current output power level setting (If the RF Output is off, this area is greyed
out).

b. Error Message Area

This area displays abbreviated error messages. If multiple messages occur, only the most recent
message remains displayed. See “Reading Error Messages” on page 56.

6. Text Area

This area displays signal generator status information, such as the modulation status, and other
information such as sweep lists and file catalogs. This area also enables you to perform functions
such as managing information (entering information, and displaying or deleting files).

1. Softkey Label Area

This area displays labels that define the function of the softkeys located immediately to the right of
the display. Softkey labels change, depending on the function selected.
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Rear Panel Overview

Digital Modulation Connectors (vector models only) on page 14 1. AC Power Receptacle

Option 1EM 4.FM 7.TRIG OUT 10.GPIB
only 3.AM 6. TRIGIN 9.10 MHz OUT 11. LAN
See page 6
2. SWEEP OUT 5.PULSE 8.REFIN 12. Device USB

1. AC Power Receptacle

The AC power cord receptacle accepts a three-pronged AC power cord that is supplied with the
signal generator. For details on line setting requirements and the power cord, see the
Installation Guide.
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2. SWEEP OUT
Connector female BNC Impedance <1Q
Can drive 2 kQ.
Signal Voltage range: 0 to +10V, regardless of sweep width

In swept mode: beginning of sweep = 0V; end of sweep = +10V
In CW mode: no output

This is a multiple use connector. For signal routing selections, see pages 32 and 85.

3. AM
Connector female BNC Impedance nominally 50€Q
Signal An externally supplied £1V, signal that produces the indicated depth.

Damage Levels 5V, and 10V,

4. FM
Connector female BNC Impedance nominally 50Q
Signal An externally supplied £1V, signal that produces the indicated deviation

Damage Levels 5V, and 10V,

5. PULSE
Connector female BNC Impedance nominally 50Q
Signal Externally supplied: +1V = on; 0V = off

Damage Levels 5V, and 10V,

6. TRIG IN
Connector female BNC Impedance high Z
Signal An externally supplied TTL or CMOS signal for triggering operations, such as

point- to- point in manual sweep mode or an LF sweep in external sweep mode.
Triggering can occur on either the positive or negative edge.

Damage Levels <-0.5V and >+5.5V

1. TRIG OUT

Connector female BNC Impedance nominally 50
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Signal A TTL signal that is high at the start of a dwell sequence, or when waiting for the point
trigger in manual sweep mode.
It is low when the dwell is over, or when the point trigger is received.
The logic polarity can be reversed.

This is a multiple use connector. For signal routing selections, see pages 32 and 85.

8. REFIN

Connector female BNC Impedance nominally 50Q

Signal An externally supplied —3.5 to +20 dBm signal from a timebase reference that is
within *1 ppm.

In its factory default mode, the signal generator can detect a valid reference signal at this connector
and automatically switch from internal to external reference operation. See “Presetting the Signal
Generator” on page 26. With Option 1ER (flexible reference input), you must explicitly tell the signal
generator the external reference frequency you wish to use; enter the information through the front
panel or over the remote interface.

9. 10 MHz OUT

Connector female BNC Impedance nominally 50Q
Signal A nominal signal level greater than 4 dBm.
10. GPIB

This connector enables communication with compatible devices such as external controllers, and is
one of three connectors available to remotely control the signal generator (see also 11. LAN and
12. Device USB).

11. LAN

The signal generator supports local area network (LAN) based communication through this connector,
which enables a LAN-connected computer to remotely program the signal generator. The LAN
interface is LXI class C compliant; it does not support auto—MDIX. The signal generator is limited to
100 meters on a single cable (100Base-T). For more information on the LAN, refer to the
Programming Guide.

12. Device USB

Connector Mini- B
USB Protocol Version 2.0

Use this universal serial bus (USB) connector to connect a PC to remotely control the signal
generator.
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Digital Modulation Connectors (vector models only)

1 0UT, @ OUT, | OUT, Q OUT

Connector Type: female BNC Impedance: 50Q
DC- coupled
Signal
I OUT The analog, in-phase component of I/Q modulation from the internal baseband generator.
Q OuT The analog, quadrature-phase component of I/Q modulation from the internal baseband
generator.
1 OUT Used in conjunction with the I OUT connector to provide a balanced® baseband stimulus.
Q OUT Used in conjunction with the Q OUT connector to provide a balanced?® baseband stimulus.
Damage Levels > 1 Vrms DC Origin Offset typically <10 mV

Output Signal Levels into a 50Q Load
* 0.5Vy, typical, corresponds to one unit length of the I/Q vector
*  0.69Vy, (2.84 dB), typical, maximum crest factor for peaks for m/4 DQPSK, alpha = 0.5
*  0.71Vpy (3.08 dB), typical, maximum crest factor for peaks for /4 DQPSK, alpha = 0.35
* Typically 1V}, ;, maximum

@Balanced signals are signals present in two separate conductors that are symmetrical relative to ground, and are opposite in polarity
(180 degrees out of phase).

EXT CLK
Connector female BNC Impedance nominally 50Q
Signal An externally supplied TTL or CMOS bit clock signal where the rising edge aligns with the

beginning data bit.
The falling edge is used to clock external signals.
This signal is used with digital modulation applications.

Damage Levels > +8 and < -4V Maximum Clock Rate 50 MHz

EVENT 1

Connector female BNC Impedance: nominally 50Q

Signal A pulse that can be used to trigger the start of a data pattern, frame, or timeslot.
Adjustable to * one timeslot; resolution = one bit
Markers

Each Arb-based waveform point has a marker on/off condition associated with it.

Marker 1 level = +3.3V CMOS high (positive polarity selected); —-3.3V CMOS low (negative
polarity selected).

Output on this connector occurs whenever Marker 1 is on in an Arb-based waveform (see
“Using Waveform Markers” on page 110).

Damage Levels >+8 and <-4V
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PAT TRIG
Connector female BNC Impedance: nominally 50Q
Signal A TTL/CMOS low to TTL/CMOS high, or TTL/CMOS high to TTL/CMOS low edge trigger.

The input to this connector triggers the internal digital modulation pattern generator to start a
single pattern output or to stop and re-synchronize a pattern that is being continuously output.
To synchronize the trigger with the data bit clock, the trigger edge is latched, then sampled
during the falling edge of the internal data bit clock.

This is the external trigger for all ARB waveform generator triggers.

Minimum Trigger Input Pulse Width (high or low) = 100 ns
Minimum Trigger Delay (trigger edge to first bit of frame) = 1.5 to 2.5 bit clock periods

Damage Levels > +8 and < —4V

DIGITALBUS 1/0

This is a proprietary bus used by Agilent Technologies signal creation software. This connector is not
operational for general purpose use. Signals are present only when a signal creation software option
is installed (for details, refer to http:;//www.agilent.com/find/signalcreation).

AUX1/0

Pinl=Eventl
Pin 2 = Event 2
Pin 3 = Event 3
Pin 4 = Event 4
25 1 Pin 5 = Sample Rate Clock Out

View looking into rear panel female 50-pin connector Pin 6 = Patt Trig 2

50 26 Pins 7-25 = Reserved*

Pins 26-50 = Ground
The AUX I/O connector is a shielded .050 series board mount connector.

Event 1, 2, 3, and 4 (pins 1 — 4)
A pulse that can be used to trigger the start of a data pattern, frame, or timeslot.
Adjustable to * one timeslot; resolution = one bit

*Future Capability

Markers

Each Arb-based waveform point has a marker on/off condition associated with it.

Marker level = +3.3V CMOS high (positive polarity selected); —-3.3V CMOS low (negative polarity
selected).

Sample Rate Clock Out (pin 5)
This output is used with an internal baseband generator. This pin relays a CMOS bit clock signal for synchronizing serial data.
Damage levels: > +5.5 and < -0.5V.

Patt Trig 2 (pin 6)

A TTL/CMOS low to TTL/CMOS high, or TTL/CMOS high to TTL/CMOS low edge trigger.

The input to this connector triggers the internal digital modulation pattern generator to start a single pattern output or to stop and
re-synchronize a pattern that is being continuously output.

To synchronize the trigger with the data bit clock, the trigger edge is latched, then sampled during the falling edge of the internal data bit
clock.

This is an external trigger for all ARB waveform generator triggers. Minimum pulse width = 100 ns. Damage levels: > +5.5 and < —-0.5V.

Agilent N5181A/82A/83A MXG Signal Generators User's Guide 15



Signal Generator Overview
Rear Panel Overview

16 Agilent N5181A/82A/83A MXG Signal Generators User’s Guide



2 Setting Preferences & Enabling Options

The Utility menu provides access to both user and remote operation preferences, and to the menus in
which you can enable instrument options.

Remote Operation

GPIB Address and Remote Language on page 21
onfiguring the LAN Interface on page 22

Utility c
[: Enabling LAN Services: Browser, Sockets, and VXI-11 on page 22
* Configuring the Remote Languages on page 23
Utility 7

I/0 Configw
User Preferences

Instrument

ﬂdjustrrents'\{lzront Panel Knob Resolution on page 19

Setting Time and Date on page 20

Displaum

Fouer 00/ page 18

\
Preseth
rese \page .
\

Instrument InfoM

Enabling an Option on page 24

Upgrading Firmware on page 20
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User Preferences

User Preferences

From the Utility menu, you can set the following user preferences:

¢ Display Settings, below

e Power On and Preset on page 19

¢ Front Panel Knob Resolution on page 19

Display Settings

Utility > Display

For details on each
key, use key help

DisElag ?

Erightness -
100

See also, Using the Secure Display (Option 006 Only) on page

Range: 0—100
/ g

Contrast”]
LS

/Range: 35—55

Screen Saver
| Of + Ju]

Screen Saver
ode
(Light Onlu)

Screen

Saver
Delau: 1 hr

Light Only: turns the display light off, leaving the text visible at a low intensity.

Light & Text: turns the display light and the text off.
If the display remains unchanged for long periods of time, use this mode to
prevent the text from burning the display.

fMore 1 of 2

Display &
Select EDlEr

Range: 1—12 hours, in 1 hour increments

Palette Select
Dark text on a light

Bright Color §— background.

ale
(Bright Color)

\J

Update in Remote
| OF Q]

_L—"the remote control bus update the signal

When on, commands executed through ____Lighttext on a dark

Dark Color
ark Lolor background.

generator display accordingly.

Activate
Secure Display

Monochrome +—— Bright without color

\page 230

Activate
Restricted
Display

m

e

NOTE With both brightness and contrast set to minimum, the display may be too dark to see the
softkeys. If this happens, use the figure above to locate the brightness and contrast softkeys
and adjust their values so that you can see the display.
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Power On and Preset

Utility > Power On/Preset >

Restores persistent settings
(those unaffected by a power
cycle, preset, or recall)

to their factory defaults.

Note

Setting Preferences & Enabling Options

User Preferences

Pouerup Type .~
Pouerup Preset s Last
Fouer Dn' >
(et Preset
Preset Language |
(SCPI) User

Restore Sustem

Sett
Default Values

ings tow

Select the GPIB language desired after a preset.
See also, the Programming Guide and the SCPI Reference.

Available only when 8648 is either the selected preset language or
the selected remote language (see page 21).

Y

Restore System

Confirm Restore
Sus Settings to
Default Values

\4“-*N‘-‘--

To define a user preset, set the instrument up as desired and press User Preset > Save User Preset.

Front Panel Knob Resolution
;1:; —— Makes the increment value of the current function the active entry.
Utility > The increment value and the step/knob ratio determine how much each

Instrument Adjustments >

Adjustments .~

Time/Date

Lnas st g, s, |

For details on each key, use key help

as described on page 26.

Step/Knob Ratio >
o071

turn of the knob changes the active function value.

For example, if the increment value of the active function is 10 dB and the
step/knob ratio is 50 to 1, each turn of the knob changes the active
function by 0.2 dB (1/50th of 10 dB).

To change the amount for each turn of the knob, modify the increment
value, the step/knob ratio, or both.
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Setting Time and Date A T
- Time/Date
- - Utility > Off
CAUTION Changing the time or date can Instrument Adjustments > Ll 4
adversely affect the signal e ——— DaFDEﬁet
generator’s ability to use time—based 5041

licenses, even if a time—based . et Time
license is not installed. ime/Dater—®

Set Date

The signal generator’s firmware tracks the ———

time and date, and uses the latest time ‘\'\A\/\‘

and date as its time/date reference point.

Setting the Time or Date Forward

If you set the time or date forward, be aware that you are using up any installed time-based licenses,
and that you are resetting the signal generator’s time/date reference point. When you set a new time
or date that is later than the signal generator’s current reference point, that date becomes the new
reference point. If you then set the date back, you run the risk described in the next section.

Original time/date reference point New time/date reference point

® —>

Time

Setting the Time or Date Backward

When you set the time back, the signal generator notes that the time has moved back from the
reference point. If you set the time back more a few hours, you disable the signal generator’s ability
to use time-based licenses, even if there is no license installed at the time that you set the time back.
In this case, you can reenable the signal generator’s ability to use time-based licenses by moving the
clock forward to the original time or simply waiting that length of time.

Upgrading Firmware

For information on new firmware releases, go to http:/www.agilent.com/find/upgradeassistant.
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Remote Operation Preferences

For details on operating the signal generator remotely, refer to the Programming Guide.

GPIB Address and Remote Language

GPTE Setup

GPIB Address
19

Utilitg F I1/0 Config
I/0 Configs— GPIE Setups —»L’M
Aooment y LAN Setupk page 22
Displadw LY Ser‘gégﬁg' page 22
Power on/, Remote Language,| Select the desired language.
Preset (SCPI)

Instrument Infow

NOTES

M

This setting is not persistent and is cleared by performing a
instrument Preset. In most cases, it is best to use Utility >
Power On/Preset > Language for a permanent language
change. See page 23.

USB is also available. It is not shown in the menu because it requires no configuration.

For details on using the instrument remotely, see the Programming Guide.

For details on each key, use key help as described on page 26.
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Configuring the LAN Interface

__LAH Confio Hanual Settinas
Auto IP Address
(OHCP /Auto-IP) 141.121.95.170
Utility > I/O Config 170 Confi TAR Setu OHCP SUDnStDHSSE
Hostname
R SR MHG1 Default Gatews
Auto-IP 1,121,881
Config Tupe
——
LAN Setupm Gueo) T OMS_Server
Nanual 255,255 255 255
LAM Services Manual Config »
Setuptf—Below Setf inas" > ONS Server
R N APV Qvertide
[i]
Remote Language’ Aduanced ]
(5CPID Settings
Proceed Hith,d Haming Services
Reconf iourat ion Dunamic ONS
- Mamin
0¢+ N

v RFC WETBIODS
Ady Settings /] =i
fApply Settings 7 Domain Name
NOTES E?HF%r‘m Ehanﬁ
eLHOrE W1 i
Use a 100Base-T LAN cable to connect the restart) Connect ion -
s Monitorim TCP Keep Alive
signal generator to the LAN. 0ff Eﬁ
TCP KeggFﬂl;ue
. P g g | Or |
Use a crossover cable to connect the signal Ounamic Eg?&?gggs :
generator directly to a PC. TCP keep Alive
- Timeout
. . ) TCP Keep ﬂllUB' 0.0 sec
For details on using the instrument remotely, refer Setup > ~
to the Programming Guide and to Listed in th e L6 _
www.agilent.com and search on FAQs: Hardware Plrsggralrzrtniig Guide —L Settings tou] » Confirm
Configurations and Installation for the Agilent Default Values
MXG.

Confirm Restore
LAN Settings to
Default Values

Enabling LAN Services: Browser, Sockets, and VXI-11

Utility >1/0 Config 75 anria 7 LAN Services /7 Enable remote (browser) access to
L theinstrument’s file system.
GPIB Setupw FTEF%B
Sl i Use a browser to control the
LAN Setups Heb Services» > Web Server signal generator.
Be? anato
LAN Seryices,t g S LAGENES WEEnEr License Manager Server (On)
0fF allows updates of the
instrument licenses, disable for
WKI-11 SCPI L ] ’ -
RETEES (EpENEE OFF additional instrument security.
Proceed Lith. w/.\“ [—
M B AEVREEAE Canf irm Change
- (Instrument
Will Reboot)
N i g LA

For details on each key, use key help
as described on page 26.
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Configuring the Remote Languages

Figure 2-1 N5181A/82A

Utility > 1/0O Config > T T

GPIE Setups )
Select the desired Remote language.

LAN Setupw

LAM Services
Setup®

Femote Language » System | anguage
(SCPINT System | anguage System | anguage
ESZL 1A ,ES2LLA Fohde & Schuarz
M SCPI EB251A ,EB250A
ELL28C ,ELL380 R BRI
2 GPIB only
BE5EE ,8657A /B
EB2570,E82670 SRTE onin
ES2L7C ,EB257C 86570
ES2E7C GPIE only
This is the 3rd
System
ELL2=B ,ELLE=E Language key
For details on each key, use key help menu.
as described on page 26. Hore 1 of 3 flore 2 of 3 ~
Figure 2-2 N5183A
ity > 0>
Utility > 1/0 Config 170 Contia
GPIE Setups i
Select the desired Remote language.
LAN Setupw
LAM Services
Setup®
Femote Language -
(SCPTIY Systen Language System Language | System Language
SEE20
M SCPT 837118 ,837128 (GPIE onla)
86634
ELL28C ,ELLE8C 23731B,837328 (GPIE only)
ESZ570,E82570 83751B,837528
EB247C ,EG2STC 83u0B 8334 18 This is the 3rd
ESZE7C (GPIE onlul System
Language key
8360 Series menu.
For details on each key, use key help
as described on page 26. More 1 of 3 % lore 2 of 3
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Enabling an Option

There are two ways to enable an option:

¢ Use the License Manager software utility:
1. Run the utility and follow the prompts.

2. Download the utility from www.agilent.com/find/LicenseManager and select license (.lic) files
from an external USB memory drive.

* Use SCPI commands, as described in the Programming Guide.

Viewing Options and Licenses

Utility > Tnstrument Info Options Tnfo
Instrument Info Instrument,

Dimgnostic Infom Opt ions*

q > Auxiliary >
UFETETS Mntery Software Options"| Aux Softuare Licenses

Self Teste E?gg;gggr
Tretallod NP Service Software Licenses
Board Info” appear here.

Front. Panel Testse

Haveform Licenses | —
Have ID Days Left Description

Waveform licenses from some

Instrument options appear Signal Studio applications appear here.
here. A check mark means that
an option is enabled.

\

Instrument Options -
Option Expiratiqgn Description

[AE] ermanent [Oigitgl Out

0o& permanent. + Instrument security

019 permanent. + Increase baseband generator memory to BLHS
1EL permanent. + Differential IO outputs

1EQ permanent. ¥ Lol Power (<-110 dBm? ||
1ER permanent. Flexible reference input (1-50 MHz)

Lo3 permanent. + Calibrated AHGN

S0& permanent. ¥ b GHz freguency ranoe

B5L permanent. ¥ Internal baseband oenerator (125 MSa/s)

LINH permanent. + Standard front panel outputs

For details on each key, use key help
as described on page 26.
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3 Basic Operation

This chapter introduces fundamental front panel operation. For information on remote operation,
refer to the Programming Guide.

* Presetting the Signal Generator on page 26

* Viewing Key Descriptions on page 26

* Entering and Editing Numbers and Text on page 27
e Setting Frequency and Power (Amplitude) on page 29
* Configuring a Swept Output on page 31

* Modulating the Carrier Signal on page 43

* Working with Files on page 45

* Reading Error Messages on page 56
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Presetting the Signal Generator

Presetting the Signal Generator

——To return the signal generator to a known state, press either Preset or User Preset.

E}* Preset is the factory preset; User Preset is a custom preset* (see also, page 19).

Preset

To reset persistent settings (those unaffected by preset, user preset, or power cycle),
press: Utility > Power On/Preset > Restore System Defaults.

*You can create more than one user preset by giving each saved state file a different name (see Figure 3-10 on page 54).

Viewing Key Descriptions

ﬁ The Help hardkey enables you to display a description of any hardkey or softkey.
To display help text:

1. Press Help.

2. Press the desired key.
The help displays and the key's normal function does not execute.
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Basic Operation
Entering and Editing Numbers and Text

Entering and Editing Numbers and Text

Entering Numbers and Moving the Cursor
Use the number keys and decimal point to enter numeric data.

Up/down arrow keys increase/decrease a selected (highlighted) numeric value, and move the cursor vertically.

Local

ancel/ zaue Page up/down keys move tables of data up and down within the display area.

)

Esc)

— =3 Left/right arrow keys move the cursor horizontally.

Use the Select hardkey to choose part of an entry, as when entering alpha
Incr Page characters. In some menus, the Select key also acts as a terminator, and is
gt Down | equivalent to the Enter softkey.

B0
5 0
o

To specify a negative value, enter the

negative sign either before or after
the numeric value (this key is a toggle).

Backspace moves the cursor to the left, Note: Rotating the knob increases or
deleting characters as it goes. decreases a numeric value, changes a
highlighted digit or character, or steps
s through lists or items in a row.

EIEIES
Gl

90

See also, Front Panel Knob Resolution on page 19

For details on each key, see page 26.

Entering Alpha Characters Note: File names are limited to 25 characters.
Dat.a entry softkeys appear ip ~Text Tnira_ 7| Text Entry Table Edit
various menus. If their meaning .
is not clear in context, use the Enter el
help key (described on page 26) o
to display an explanation. Use Eleopplet Editing Keuss— Clear Tewt
the softkey next to the alpha )
Editing Mode Displaued Case Editing Mode
table for help on the table. Emall Feplace Lower FReplace
. t th
Selecting data that accepts Show Aleha Tehle e e e | Show ALPha Table L,..Aw-
alpha characters, displays one of p— relnl;]er th;n within r:he p—
i alpha table, turn the [BCDEFGHIJKLN
the menus shown at right. R DR e ThianD | alpha table off HOPQRSTUULIXYZ
Ll L S8+ (I[1{3%
Use the arrow keys or knob to = 1%g7s -~
highlight the desired letter, then
press the Select hardkey (or the Add/edit comments for saved
softkey next to the alpha table). instrument state files (see page 51).
To correct errors, use Bk Sp or
Clear Text.

To terminate the entry, press the Enter softkey.

A subset of this menu appears for hexadecimal characters. The character menu displays only the
letters A through F (use the numeric keypad for other values).
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Entering and Editing Numbers and Text

Example: Using a Table Editor

Table editors simplify configuration tasks. The following procedure describes basic table editor
functionality using the List Mode Values table editor.

1. Preset the signal generator: Press Preset.
2. Open the table editor: Press Sweep > More > Configure List Sweep.

The signal generator displays the editor shown in the following figure.
Active Function Area Cursor

Displays the active item as you edit it. Highlighting indicates the selected item. To make this the active (editable)
item, either press Select, or simply enter the desired value.

FREQUEHC PLLTUDE List Table
6.000 000 000 00 &+ 44.00 cen / Isert. Ao
_ Oalete Roud
List Hode Ualues
(1/1) Frequency  Pouer Haveform
1 100000000000 GHz|-135.00| WFN1:RAMP_TEST_HFH =)
g L+ /00000000000 GHz|-135.00|  (vector models only) 4< Insert Item
\ \ Oelete Item
\ Goto Roqe
| / / { Tore 1 of 2 )
Table Editor Name Table ltems Table Editor Softkeys

Indicates that
another menu
is available; to

Table items are also Used to load, navigate, modify, and
called data fields. store table item values. For details

Current / Total Number of Pages on each key, use the key help:

display the
;rezs the :Elp hardkey and then second menu,
€ desired key. press More.

Highlight the desired item: use the arrow keys or the knob to move the cursor.
4. (Optional) Display the selected item in the active function area: Press Select.
Modify the value:

o If the value is displayed in the active function area, use the knob, arrow keys, or numeric
keypad to modify the value.

e If the value is not displayed in the active function area, use the numeric keypad to enter the
desired value (which then appears in the active function area).

6. Terminate the entry:

o If available, press the desired units.
e If units are not displayed, press either Enter (if available) or Select.

The modified item is displayed in the table.
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Basic Operation
Setting Frequency and Power (Amplitude)

Setting Frequency and Power (Amplitude)

Figure 3-1 Frequency and Amplitude Softkeys

Freq Channels q
' Freq Channels
an
‘ Channel Humber =
1 Amplitude
Frequency ﬂtiéen {ﬂLE' n@litude 7
Freq Ref Set [evice OLERS
Doto iz i3 — AT.88 Som
o0ff Il
Freg Ref Channel Band
On —+—Page 73 tP-G5H Base)” RiEE

Freg Offset \'\“-\“
0.00 Hz ATptd Of feet

Freq Multiplier
: 1.800 w llser Flatnesss—>page 58

Freguency

Freq Channelss Phase Ref Set Output Blankin
Hiore 1 of 2 é . off 0On lﬂliﬂ
- L
fore 1 of 2 %H Adjust. Phase fore 2 of 2
0.000 rad
To display the next menu, press More.
Reference,
Oscillator
page 30 For details on each key, use key help
as described on page 26.
Hore 2 of 2 ™

Example: Configuring a 700 MHz, —20 dBm Continuous Wave Output

1.

Preset the signal generator.

The signal generator displays its maximum specified frequency and minimum power level (the
front panel display areas are shown on page 8).

Set the frequency to 700 MHz: Press Freq > 700 > MHz.

The signal generator displays 700 MHz in both the FREQUENCY area of the display and the active
entry area.

Set the amplitude to —20 dBm: Press Amptd > -20 > dBm.

The display changes to —20 dBm in the AMPLITUDE area of the display, and the amplitude value
becomes the active entry. Amplitude remains the active function until you press another function
key.

Turn on the RF Output: Press RF On/0ff.

The RF Output LED lights, and a 700 MHz, —20 dBm CW signal is available at the RF OUTPUT
connector.
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Setting Frequency and Power (Amplitude)

Using an External Reference Oscillator

When using an external reference, you can select either narrow or wide bandwidth mode.

Freq > More

Freguency

Fhase Ref Set

Adjust Phase
0.000 rad

Feference

Ref Oscillator

Oscillataor’|

Hore 2 of 2

L

Fef Oscillator
Source
Int

Fef Oscillator
Ext Freqg
10.0000000 MHz

Ext Bandlidth
Hide

Fef Oscillator |

Figure 3-2 Using an External Reference Oscillator

M

For details on each key, use key help as described on page 26.

Int = uses the signal generator’s internal reference oscillator.

Auto = uses the signal generator’s internal reference unless a signal is present at the rear
panel REF IN connector. If an external signal is present, that signal is used as the
reference.

Range: 1 - 50 MHz

For guaranteed operation below 2 MHz, select Narrow bandwidth; in Wide bandwidth,
operation using frequencies below 2 MHz is not guaranteed.

Figure 3-2 illustrates the better close in phase noise of the wide bandwidth mode. If the
external reference you are using is noisy or spurious, use the narrow bandwidth mode.

With Wide bandwidth selected, If you select a frequency less than 2 MHz, the signal
generator displays a warning message.

dBc/Hz

-4 O0E+01
-4 50E+01 h“\ #
-5.00E+01
-5.50E+01
-6.00E+01
-B.50E+01
-7.00E+01
-7.50E+01
-8.00E+01
-8.50E+01
-9.00E+01
-9 50E+01
-1.00E+02
-1.05E+402
-1.10E+02
-1.15E+02
-1.20E+02
-1.26E+402
-1.30E+02
-1.36E+02
-1 40E+02
-1 45E+02
-1 50E+02

MXG Close In Phase Noise @ 1 GHz

AR

narrow bandwidth mode,
external reference

wide bandwidth mode,
external reference

1.00E+00

1.00E+01

1.00E+02 1.00E+03

Offset Frequency

1.00E+04 1.00E+05 1.00E+06

30

Agilent N5181A/82A/83A MXG Signal Generators User’s Guide



Basic Operation
Configuring a Swept Output

Configuring a Swept Output
The signal generator has two methods of sweeping through a set of frequency and amplitude points:

Step sweep (page 33) provides a linear or logarithmic progression from one selected frequency,
amplitude, or both, to another, pausing at linearly or logarithmically spaced points (steps) along the
sweep. The sweep can progress forward, backward, or manually.

List sweep (page 38) enables you to enter frequencies and amplitudes at unequal intervals, in
nonlinear ascending, descending, or random order. List sweep also enables you to copy the current
step sweep values, include an Arb waveform in a sweep (on a vector instrument), and save list sweep
data in the file catalog (page 49).

Figure 3-3 Sweep Softkeys

During a sweep, the swept parameter (frequency, amplitude, or both) turns grey and changes as the parameter sweeps.

The selected sweep type determines the displayed parameter. Progress Bar: Note that very fast sweeps
Selecting step sweep also displays the step spacing (Lin or Log). can appear to sweep randomly or
backward.
FREQUEHCY ANPLITUDE Sueep/L1
6.000 000,000 00 &=z | -144.00 den ez, > ey Tioie
Sweep Tupe (7
3 /List_Status Informatjion List %
Sreep 1 Off
Steep Tupe (Step LIM SSiHS?g %?.t
Manual Mode o OFfF fmetd
Sweep Direction: Up a0
SHeep Repeat @ Cont —
Sweep Triooer @ FreeRun
Step Points 101 Point Triooer : FreeRun -
SEDnFégur‘e' | page 33
ep Shee
Step Dwell  : 2.000meec P Sween
flore 1 of 3
On vector models:
- Available when
_Trigger Setup /] Sweep without waiting for Sweep Type = List
1 a trigger at each point.
Free Run Point Trigger pauses for the dwell
_ time prior to the first sweep. See
—Sueep/ LISt/ page 7. Down sweeps from
. Trigger Keu @Suee Tist stop to start
LCDEFégure' L age 38 frequency/amplitude.
ist Sueep Sweep Direction
Bus | Trigger on a remote command. Dawn Up sweeps from start

Sweep Trigoer
(F1 Trigoer Out fo stop
ari

b BlSEY frequency/amplitude
Apply a TTL/CMOS signal to the PDl.ﬁE q ylamp )
. . Ext - Meg
Foint Trigger Trigger In connector.

(Free Run)?| Does not effect

- . . Sweep Retrace
TP TROEEER Periodically |Ssue_amgger event to Off gﬂ?g%%lﬁtsg’\,‘\j%
whatever selects it as a source. signals that are
1 - routed as Source
page 42 Using timer trigger with single Settled (See
sweep results in a delay prior to the page 32).

first sweep. See page 78.
More 2 of 3 >

Route Connectorssp—page 32

__Hore 3 of 3%

For details on each key, use key help as described on page 26.
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Routing Signals

Sweep > More > More > Route Connectors

Route Connectors _ L L
Foute To 3
i - Sueep Trig Out
Uil (oVie, EHeD > Select the signal
(Sweep Trig Out)
N5181A/82A Only\‘ that you want
SueepHBH%BBﬁgb — __ _y | Gueep UL BAC 7 ( Source Settled ) routed to each
(Sheep Out) ™~ output connector.
Foute T3 AN Sueep Out
Euent 1 BNCME These AU e
(Marker 13 softkeys are
only available Source Settled ]
for the Pulze Wideo
N5182A with \ ]
a BBG. Pulse Wideo
Y " EEG Markers \These softkeys are only
available on a N5182A
Eupfit_1 BHC N5183A Only W with a BBG.
farker 1 \4 This softkey controls the
Sueeé Out_BAC__7 Event 2 marker control
(N5182A only) on the rear
Marker 2 Sueep Out panel TRIG OUT BNC
Marker 1 connector.
N5183A only:
Marker 3 Optimizes the (DDti%Lilggg %grf:
N5183A 10V —]
Step Sweep 87570 Sustem) Marker 2
(Sweep Out)
Marker 4 BNC setup ( source Settled
with the Marker 3
8757D.*
Aux Pulse Gen Pulze Wideo
*The N5183A HEAEr o
signal
generator does M
not support the
8757 system
interface.
Source Settled is not effected by Trig For details on each kev. use key hel
Out Polarity Neg Pos softkey oerbod %6 y help
selections (see page 31). as described on page 26.
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Step Sweep

Basic Operation
Configuring a Swept Output

Step sweep provides a linear or logarithmic progression from one selected frequency, or amplitude, or
both, to another, pausing at linearly or logarithmically spaced points (steps) along the sweep. The
sweep can progress forward, backward, or be changed manually.

The N5183A allows you to use step sweep along with the frequency markers on instruments during
measurements (refer to “Using Frequency Markers (N5183A Only)” on page 37).

NOTE The N5183A does mot support the 8757 system interface.

Figure 3-4 Sweep Softkeys

-

\

SuHeep
[l

Steé Sueeé ?

Freq Start
. 00000000000GHz

Steé Sueeé 7

Step Duell
2.000 msec

Sweep Tupe
List %

Freg Stop
. 00000000000GHz

Step Spacing
LOG™ ]

Conf igure

Step SHesp?|

# Points
101

fore 1 of 3

fMore 1 of 2

<
SHeep Repeat Amptd Start (
Sinole Mo -135.00 dBm Markersy
Arptd Stop
-135.00"dEm N

Example: Configuring a Continuous, Linear Step Sweep

For details on each key, use key help
as described on page 26.

Dwell Time = the time that the signal is settled and you can make
a measurement before the sweep moves to the next point.

(Point-to-point time is the sum of the value set for the dwell plus
processing time, switching time, and settling time.)

Step Sweep and List Sweep dwell times are set independently.

Lin = steps equally spaced over the sweep; the output changes
linearly.

Log = step spacing increases logarithmically over the sweep; the
output changes exponentially.

N5183A Only: Opens the frequency marker menu. See page 37.
(The N5183A does not support Agilent 8757 the system interface.)

Output: A signal that continuously sweeps from 500 to 600 MHz and from —20 to 0 dBm, with a
dwell time of 500 ms at each of six equally—spaced points.

1. Preset the instrument and open the Sweep/List menu: Press Preset > SWEEP.

Because continuous is the default sweep repeat selection, and linear is the default step spacing
selection, you do not need to set these parameters.

Set the following parameters:

Start frequency 500 MHz:

Open the step sweep menu: Press Configure Step Sweep.

Press Freq Start > 500 > MHz
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Configuring a Swept Output

Stop frequency 600 MHz: Press Freq Stop > 600 > MHz
Amplitude at the beginning of the sweep, —20 dBm: Press Amptd Start > -20 > dBm
Amplitude at the end of the sweep, 0 dBm: Press Amptd Stop > 0 > dBm.
6 sweep points: Press # Points > 6 > Enter
Dwell time at each point, 500 milliseconds: Press More > Step Dwell > 500 > msec

4. Sweep both frequency and amplitude: Press Return > Return > Sweep > Freq Off On > Amptd Off On.
A continuous sweep begins, from the start frequency/amplitude to the stop frequency/amplitude.
The SWEEP annunciator displays, and sweep progress is shown in the frequency display, the
amplitude display, and the progress bar.

5. Turn the RF output on: Press RF On/O0ff.
The RF LED lights, and the continuous sweep is available at the RF Output connector.
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Configuring a Swept Output

Using Basic Step Sweep Functions
This procedure demonstrates the following task:

¢ “Configuring a Frequency Sweep” on page 35

Configuring a Frequency Sweep

For this example, we are going to set a step sweep using the N5183A, over a frequency range of
7.5 GHz to 10.0 GHz, using a band-pass filter as our device under test, and display that response on
a 8757D Scalar Analyzer.

1. Set up the equipment as shown in Figure 3-5.

NOTE The N5183A signal generator does not support the 8757 system interface.

Scalar analyzer settings must match the signal generator’s settings.

Figure 3-5 Equipment Setup

BNC Cable
BNC Cable
Pos
Z-Axis| Sweep iweep Z
Blank/Mkrs Qut 0-10v | Blank
_.,_-"" =
! Eﬁﬁ'ﬂ“m\ in
. HED &
—
RF
Qutput
N5183A 8757D
MXG Microwave Signal DUT Detector Scalar
Generator :l :l Network

Analyzer*

*The N5183A signal generator is not compatible with the 8757 system interface.

2. Turn on both the 8757D and the N5183A.
On the 8757D:
a. Press SYSTEM > MORE > SWEEP MODE and verify that the SYSINTF softkey is set to OFF.
b. Press SYSTEM > MORE > DC
c. Press SYSTEM > Freq LABELS > START FREQ > 7.5 GHz
d. Press SYSTEM > FREQ LABELS > STOP FREQ > 10.0 GHz
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e. Press SYSTEM > TRACE # POINTS > 801

4. On the N5183A:

a. Change the connector routing to 8757D System, enabling the N5183A to provide a sweep out
to the 8757D during Step sweep operations. Press Sweep > More > More > Route Connectors >
Route to Sweep Out BNC > Sweep Out (Optimized for 8757D System).

b. Press Sweep > Configure Step Sweep > # Points > 801
Press Sweep > Configure Step Sweep > Freq Stop > 10.0 GHz
d. Press Sweep > Configure Step Sweep > Freq Start > 7.5 GHz

e. Press Sweep > Sweep > Freq On Off set to On

NOTE During swept RF output, the FREQUENCY and/or AMPLITUDE areas of the signal generator’s
display are greyed out, depending on what is being swept. In this case, since frequency is
being swept the FREQUENCY area of the display is greyed out.

5. On the 8757D: Adjust the settings for start and stop frequency response of the device under test
(DUT) so it is clearly seen on the 8757D display.

You may need to rescale the response on the 8757D for a more accurate evaluation of the
amplitude. Figure 3-6 on page 36 shows an example of a bandpass filter response.

Figure 3-6 Bandpass Filter Response on 8757D

SCALE
D.

FACTOR
B dBs

STRT 7.50082 GHz STOP 10.220@ GHz
481 SYSINTF OFF
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Using Frequency Markers (N5183A Only)

Basic Operation
Configuring a Swept Output

In step sweep mode, you can use the N5183A to create up to 20 frequency markers to display on

your measurement equipment.

NOTE

The N5183A does not support the 8757 system interface.

Figure 3-7 Frequency Marker Softkeys
Sweep > Configure Step Sweep >
More > Markers

FREQUEHCY

40.000 000 000 00 &z

ANPLITUDE

-20.00 den

L0. 0000000000GH=z
L0. 0000000000GH=z

Frequency Start:
Frequency Stop :

Step Points: 101

Markers

Marker Freq

Marker On/O0ff

Oelta Ref Set

MHarker Harker Frequency On/DFf Ref
0 0
1 L0, 00000000000 GHz OFF -—
2 L0.00000000000 GHz OFF -— Turn OFf
3 L0.00000000000 GHz OFF -— Markers
M L0.00000000000 GHz OFF -—
5 L0.00000000000 GHz OFF -—
6 L0.00000000000 GHz OFF -—
7 40. 00000000000 GHz OFF -—
More 1 of 2
Harkers

Marker—>Center 4
Freq

For details on each key, use key help
as described on page 26.

Sets the frequency for the
marker number highlighted.

-«—Up to 20 frequency markers

can be set.

Enables the selected
frequency marker.

Selects the highlighted marker

~4—as the frequency reference

marker for the rest of the
frequency markers.

If the Delta Ref Set softkey
has been pressed, this softkey

-t——enables the Marker Delta

function and uses the Ref
marker as the frequency
marker reference for the other
markers.

Sets the center frequency of
= the sweep to the value of the
highlighted marker (row).

Mi->Start
M2->5top <

Sets the start frequency of the
®——sweep to the value of marker

Amplitude Markers
Off

1 (M1) and the stop frequency
to the value of marker 2 (M2).

Marker AmMplitude {
2.00 dB

Sets the marker’s amplitude
«—Value displayed on the
instrument (Range: —10 dB to

10 dB).

At
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List Sweep

List sweep enables you to enter frequencies and amplitudes at unequal intervals in nonlinear

ascending, descending, or random order. List sweep also enables you to copy the current step sweep
values, include a waveform in a sweep (on a vector instrument), and save list sweep data in the file
catalog (page 49). Dwell time is editable at each point. For fastest switching speeds, use list sweep.

Figure 3-8 List Sweep Configuration Softkeys and Display

Sueep Hode For details on each key, use key help
as described on page 26.
v Off
SueeEZList 7 Freq
an
Sheep -
[k >
) amptd
Displays the selected on
ﬁ‘j Tupe | sweep type parameters
Step (see page 39) [P Available only on vector models,
an A and
SSiHS?g HeEeat only when Sweep Type = List.
A\M Available only when
page 33 waveform entry is selected
gronfioure, | -—‘ FREQUENCY ANPLITUDE Table
;—nm Tor3 6.000 000 000 00 &z | -144.00 wn |/
Sueep/list F . CH
) List Mode Ualues (no rroclulatlon)/
Lcigg\céﬁggg, A ¢ V] Frequency  Pouer Uaveform Duell
% 5. 00000000000 GHz|-135. 00| s STy 2.000 ms T B
Sweep Trigoer
(Free Run)® r
A Oelete Fou
Point Trigger
(Free Run)®
Goto Fowe
fore 1 of 2
Each line defines the Vector models only
corresponding point in \j
the sweep. For example, .
line 1 defines point 1. List Table 7
Load/Storem
Sweep Direction see page 39
bown MR L Preset. Liste
Trigoer Out ) h . .
Polarit The selected sweep determines which dwell time the signal generator uses. Step Sweep dwell
Heg lﬁ time is the same at each point; List Sweep dwell time can be different at each point. Insert Item
Sueepuﬁ?t Dwell Time = the time that the signal is settled and you can make a measurement before the
— sweep moves to the next point. Delete Item
Eoint-to-Point ‘Timt.a = the sum of the value set for the dwell plus processing time, switching Duell Tupe
time, and settling time. Step
__fHore 2 of 2%
Foute Connectorss ~_page 32
__Hore 3 of 3%
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Example: Configuring a List Sweep Using Step Sweep Data

1. Set up the desired step sweep, but do not turn the sweep on. This example uses the step sweep
configured on page 33.
2. In the SWEEP menu, change the sweep type to list:
Press SWEEP > Sweep Type List Step to highlight List.
The display shows sweep list parameters, as shown below.
FREQUEHCY ANPLITUDE Sueep/List
6.000 000 000 00 sz | -144.00 cen Suen,
Speep Tupe
3 /List Status Information [ step
Sreep o OFfF Current Point : 0/1
SHeep Tupe :List Sweep Speed : Opts/sec ﬁhg?g %?.t
Manual Mode HE
SHeep Direction: Up
Sreep Repeat : Cont
Onell Points g i Sweep Triocger @ FreeRun
Ouell Tupe 1 List Foint Trigger @ FreeRun
Conf igure
Step SHesp?
[ Tore 1 of 3
Open the List Sweep menu: Press More > Configure List Sweep.
4. Clear any previously set values from the menu and load the points defined in the step sweep into
the list: Press More > Preset List > Preset with Step Sweep > Confirm Preset.
The display updates with the values loaded from the step sweep, as shown.
FREQUEHCY ANPLITUDE Tist Table Vector Models:

6000 000 000 00 GHz —14400 dBnm Loadsstares]  Presetting the list clears

any previously selected

- Preset Lists waveforms.
(Lilz§t tlode Ualue? P lavef Duell
requency ouer avetrorm [1[=} : :
-— CH ¢na modulation) 500.000 ms Ineert Tt For information on
—- CH (no modulation) 500.000 ms MESG e selecting a list sweep
-— CH (no modulation) 500.000 ms
-- CH (no modulation) 500.000 ms waveform, see Example:
—— CH (no modulation) 500,000 ms Delete Ttem e :
— B fro modulation) E00.000 me Editing List Sweep
Points on page 40.
Waveforms are available ell Tupe
only on vector models. Step
NMore 2 of 2

Sweep frequency and amplitude: Press SWEEP (hardkey) > Sweep > Freq Off On > Amptd Off On.

Setting the sweep turns on the sweep function; a continuous sweep begins. On the display, the
SWEEP annunciator appears, and the progress bar shows the progression of the sweep.

If not already on, turn the RF output on: Press RF On/Off.
The RF Output LED lights, and a continuous sweep is available at the RF OUTPUT connector.
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Example: Editing List Sweep Points

If you are not familiar with table editors, refer to page 28.

1.

2
3.
4

Create the desired list sweep. This example uses the list sweep created in the previous example.
If sweep is on, turn it off. Editing list sweep parameters with sweep on can generate an error.
Ensure that the sweep type is set to list: Press SWEEP > Sweep Type List Step to highlight List.

In the List Mode Values table editor, change the point 1 dwell time (defined in row 1) to 100 ms:

a. Press More > Configure List Sweep.
b. Highlight the point 1 dwell time.
c. Press 100 > msec.

The next item in the table (the frequency value for point 2) highlights.
Change the selected frequency value to 445 MHz: Press 445 > MHz.

6. Add a new point between points 4 and 5: Highlight any entry in row 4 and press Insert Row.
This places a copy of row 4 below row 4, creating a new point 5, and renumbers subsequent rows.
7. Shift frequency values down one row, beginning at point 5: Highlight the frequency entry in row
5, then press More > Insert Item.
This places a copy of the highlighted frequency value in row 6, shifting the original frequency
values for rows 6 and 7 down one row. The new row 8 contains only a frequency value (the
power and dwell time entries do not shift down).
8. Change the still-active frequency value in row 5 to 590 MHz: Press 590 > MHz. The power in row 5
is now the active parameter.
9. Insert a new power value (—2.5 dBm) for point 5, and shift down the original power values for
points 5 and 6 by one row: Press Insertltem > -25 > dBm.
10. To complete the entry for point 8, insert a duplicate of the point 7 dwell time by shifting a copy
of the existing value down: Highlight the dwell time in row 7 and press Insert Item.
11. For an analog instrument, go to step 14. For a vector instrument, continue with step 12.
12. Select a waveform for point 2:
a. Highlight the waveform entry for point 2 and press the More > Select Waveform.
The signal generator displays the available waveforms, as shown in the following example.
FREQUEHCY ANPLITUDE Arb laveforn
6.000 000 000 00 &z | -144.00 den | seiect yaveforn] Either select a waveform,
Display uaueFDr“m’
Select Seament On ) Sequence On And Markers or
(1/1) BBG Media Points Int Media Segs
RAMP_TEST_WFHM 200 A L Haveform
CINE_TEST LIFT ; Segments®
LW select no modulation.
WM (no modulat ion)
Manad o)

b. Highlight the desired waveform (in this example, SINE TEST) and press either the Select
hardkey or the Select Waveform softkey.
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13. As desired, repeat step 12 for the remaining points for which you want to select a waveform. The
following figure shows an example of how this might look.

FREQUEHCY ANPLITUDE List Table

6.000 000 000 00 &z | ~144.00 den Foit. Tten

The empty entry is equivalent to
choosing CW (no modulation).

List. Mode Ualues
(1 Frequency  Pouer Haveform Duell

500.00000000000 MHz| -20.00|-— CH (no modulation) 100,000 ms

1)

1

2(LL45. 00000000000 MHz| -16.00|WFM1:SIME_TEST_MFH 500.000 ms Insert Rou

3|540.00000000000 MHz| -12.00|-- CW (no modulation) 500.000

4|560.00000000000 MHz| -8.00|-- CW (no modulation) 500.00

5(590.00000000000 MHz| -2.50|WFM1:RAMP_TEST_HFM S00.A00 ms Delete Row

6|560.00000000000 MHz| -8.00|WFM1:RAMP_TEST_MFM

7|590.00000000000 MHz| -4%.00|-- CW (no modulation) & |S500.000 ms

8|E500.00000000000 MHz| +0.00 500.000 ms

) Goto Rou
NMore 1 of 2

14. Turn sweep on:
Press Return > Return > Return > Sweep > Freq Off On > Amptd Off On > Waveform Off On.

15. If it is not already on, turn the RF output on:
Press RF On/Off.

The SWEEP annunciator appears on the display, indicating that the signal generator is sweeping,
and the progress bar shows the progression of the sweep.

NOTE If the instrument is in manual sweep (page 42), the active row (row 6 in the figure above) is
the selected (manual) point, and the signal generator outputs the settings for that selection
when the RF output is on.

Example: Using a Single Sweep
1. Set up either a step sweep (page 33) or a list sweep (page 39).

2. In the List/Sweep menu, set the sweep repeat to single:
Press Sweep Repeat Single Cont to highlight Single.

Sweep does not occur until you trigger it.

Note that the WINIT annunciator appears on the display, indicating that the sweep is waiting to
be initiated.

If not already on, turn the RF output on: Press RF On/Off.
4. Initiate the sweep: Press Single Sweep.
A single repetition of the configured sweep is available at the RF Output connector.

As the signal generator sweeps, the SWEEP annunciator replaces WINIT on the display, and the
progress bar shows the progression of the sweep.

At the end of the sweep, there is no progress bar, and the WINIT annunciator replaces SWEEP.
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Example: Manual Control of Sweep

1.
2.

The SWMAN annunciator
indicates that the sweep

Set up either a step sweep (page 33) or a list sweep (page 39).
In the Sweep/List menu, select a parameter to sweep: Press Sweep > parameter > Return.

Select manual mode: Press More > Manual Mode Off On.

When you select manual mode, the current sweep point becomes the selected manual point.

If it is not already on, turn the RF output on: Press RF On/Off.

Select the desired point to output: Press Manual Point > number > Enter.

The progress bar changes to indicate the selected point.

changes to the settings in that selection.

is in manual mode.

FREQUEH

SunAH
Manual Point: 3

The currently sweeping
parameter stops and
displays the selected point.

ANPLITUDE

-144,00 den

fList Status Information

Sreep
Sweep Tupe

Freguency Start :
: 500.00000000MHz

Frequency Stop

Step Points

1 Freg
: Step LIN

500. 00000000MHz

When you enter a manual point,
the progress bar moves to and
stops at the selected point.

Use the knob or arrow keys to move from point to point. As you select each point, the RF output

The parameters of the selected sweep point (point 3
of 6 in this example) define the signal available at the
RF Output connector.

Su List

Conf igure
List Suesp®

Sweep Trigoer

(Current Point @ 3/6 )

Sweep Speed
Manual Mode

1 Opts/sec
: On

(Free Run)®

Point Trigger
(Free Run)®

When you turn manual mode on, the
Marual Mode | current sweep point becomes the
afF manual point.

Manual Poin%

fore 2 of 3
T —
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Modulating the Carrier Signal
To modulate the carrier signal, you must have both

e an active modulation format
and

* modulation of the RF output enabled

Example

1. Preset the signal generator.

2. Turn on AM modulation: Press AM > AM Off On (requires Option UNT).
You can turn on the modulation format before or after setting signal parameters.
The modulation format generates, but does not yet modulate the carrier signal.

Once the signal generates, an annunciator showing the name of the format appears, indicating
that a modulation format is active.

3. Enable modulation of the RF output: Press the Mod On/0ff key until the LED lights.

If you enable modulation without an active modulation format, the carrier signal does not
modulate until you subsequently turn on a modulation format.

Annunciator indicates active AM modulation

ANPLITUDE

-144.00 den

A .
0ff M j«——AM modulation format on.

Al Tupe
L IH WS

Modulation Status Information

Hod State Depth/Dev Source Rate Uaveform fM Depth
An fMod OFf  0.1% Internal LO0. OHz Sine 0.1 %

A Source
(Internal®

A _Rate
L00.0 Hz . -
A lit LED indicates that any

active modulation format can
modulate the carrier.

NOTE To turn modulation off, press the Mod On/0ff key until the LED turns off.

When the Mod On/0ff key is off, the carrier signal is not modulated, even with an active
modulation format.
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4. To make the modulated carrier available at the RF output connector, press the RF On/0ff key until
the LED lights.

See also: “Using Analog Modulation (Option UNT Only)” on page 81
“Using Pulse Modulation (Option UNU or UNW)” on page 85

“I/Q Modulation” on page 152

Simultaneous Modulation

NOTE The Agilent MXG is capable of simultaneous modulation. All modulation types (AM, FM, ¢M,
and Pulse) may be simultaneously enabled. But, there are some exceptions. Refer to

Table 3-1.

Table 3-1 Simultaneous Modulation Type Combinations

AM? FM oM Pulse®
AM -- X X X
FM X -- not applicable X
oM X not applicable -- X
Pulse X X X --

Linear AM and Exponential AM cannot be enabled simultaneously. Refer to Chapter 5.
bPulse modulation requires Option UNU or UNW. Refer to Chapter 6.
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Working with Files

* File Softkeys on page 46

¢ Viewing a List of Stored Files on page 47

¢ Storing a File on page 48

* Loading (Recalling) a Stored File on page 49

* Moving a File from One Media to Another on page 50
¢  Working with Instrument State Files on page 51

* Selecting the Default Storage Media on page 55

The signal generator recognizes several types of files, such as instrument state files, license files, and
list sweep files. Files can be stored either in the signal generator’s internal storage or on the USB
media. This section provides an overview of how to navigate the signal generator’s file menus, and
how to view, store, load, and move files.

See also: Storing, Loading, and Playing a Waveform Segment on page 98.
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File Softkeys
For details on each key, use key help as described on page 26.
[ File
Note: Available file types depend on the installed options.
___ Catalog 7 Display internal or USB files, Catalog Tupe .
. Instrument operating parameters (see page 51).
Catalog Tupe depending on the selected o all
(ALL)']  storage media. o
Sweep data from the List Mode Values table editor.
Delete Filew Binary o )
User flatness calibration corrections.
Copu File State
Deletions require confirmation b Catalon Tupe
i List
Riename File BBG Segments
. User Flatness Waveform files and their
EREiES) (I [FIeET Stored associated marker and
Seoments

fore 1 of 2 % __Hore 1 of 2 - > header information.
Sequence
Catalo Default Storage
Automatically Use \A\‘
USB Medi

edia
EEED Ry If Present
55 Default Path
Use Only page
SecuritusE— page 228 Internal Storage Use Current

Directory As
Default Path

Available only with USB connected

USE File Hanagers UES%QQ}% (i.e. Without external USB connected,
DeFault P / softkeys are greyed out).

The signal generator does not
i format USB media or change file
Internal /USE Specifu Default at U
f Storage Path for——m7———p» .
Storaoe Selection - \@ o BAFEsary permissions. Use a computer to

(USE if present) ‘ USE Media perform these operations.
flore 2 of 2

\j

e |

. The display indicates when the current directory is the default storage path.
Shows the current directory For information on setting the default storage path, see page 55.

\J
FREQUENCY ANPLITUDE USE Tledia

6.000 000 000 00 &z | —~144.00 B (| oo 2030 |} the soocca e, Soe page 40

Copy File to
] age 50
USBkmrectorg 7UsER ) 50,076 Free Instrument. pag
(Thls path is the default path) ) Available only when the
T Up Directory | current directory is not the
0_01 STATE 155 B OL/12/06 09:28 top level directory.
0_02 STATE 156 B 0O4/12/06 09:38 ) )
LAST LIST 5.24kB  06/14/06 1L:LE DBlEtE.FllE ol Requires
LAST LUSERFLAT 16 B 06/14/05 14:LG LOECLENY confirmation
PERSISTENT STATE 1.03kB D5/1L/DE 1L:LE
RAMP_TEST_WFH HEADER 132 B 0L4/12/06 09:38 )
RAMP_TEST_HFH MARKERS 200 B Ou/12/06 09:38 Create Directory
RAMP_TEST_HFH WAVEFORM 800 B OL/12/05 03:38
Hore 1 of 2 ——page 50
T

When you connect USB media to the instrument, the signal generator displays the USB Media menu and the message External USB Storage attached. When you
disconnect the USB media, the message External USB Storage detached displays. When you open the External Media menu without USB media connected, the
signal generator displays the message External Media Not Detected.
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Viewing a List of Stored Files

The information in this section is provided with the assumption that default storage media is set to
Auto, as described on page 55.

Viewing a List of Files Stored in the Signal Generator
1. If USB media is connected, disconnect it. The signal generator’s storage media switches to
internal, so you can now use the file catalogs to see files stored in the signal generator.

2. Select the desired file catalog: Press File > Catalog Type > desired catalog (in this example, All). The
selected files appear in alphabetical order by file name, as shown in the following figure.

FREQUEHCY ANPLITUDE Catalo

The selected file catalog and 6.000 000 000 00 GHz _144.00 dBm EatalDQ(FT‘ﬁ?’

the storage media

- - Oelete Filew
Catalog oF&nll Files in Int Storageg 30.5MB used  LEYME free
| File Hame — — — Tupe  Size  [MNodified |
1 T S 5 Ok 5 J —————
2 12TOMNE_WFH SNLIFH 10752 (09/22/06 22:36 Opy F1le
3 1A SEQ 533 10/31/06 09:15
4y 200 STATE 201 11/02/06 10:05
5 BOGUS LIST 63 09/22/06 22:36 Rerame File
6 BOGUS NHKR £3 10/09/06 1h:Li
7 BOGUSII LIST £3 09/22/06 22:36
8  COMAZK_SCHAN_LFM SMULFH 1474752 09/22/06 22:36 )
9 COHAZK_PILOT_LFM SNLIFTH 1474752 09/22/06 22:36 Delete ALL Filesk
10 DISPLAY.BMP BINARY 76918 09/22/05 22:36
More 1 of 2
——

Viewing a list of Files Stored on USB Media

With USB media connected, you can view files on USB media using either the file catalogs, which can
display only a selected type of file, or the USB File Manager, which displays all files.

Using the File Catalogs:

¢ With the USB media connected, select the desired file catalog: press File > Catalog Type >
desired catalog. The selected files appear in alphabetical order by file name.

Using the USB File Manager:

¢ With USB media connected, open the USB File Manager: press File > More > USB File Manager.
The instrument displays the default directory on the USB Media, as shown in the following figure.
Note that when you attach USB media, the display goes directly to this menu.

FREQUEHCY ANPLITUDE USBE Nedia

6.000 000 000 00 &z | -144.00 0 |, .ccerotl

Copy File to

Use the Page Up and Page Down  |[TGP Directory: /USER 50.11B Free AoStyirent
hardkeys to scroll through the (This path is the default path)

File Hame Tupe Size Hodified

contents of the directory. Up Directory

[l STATE 1! [=I] b

001 STATE 155 B 04/12/06 09:38

0_o2 STATE 156 B 0O4/12/06 09:38

LAST LIST C.2LkB DOb/1L/05 1L:LE DBlEtE.FllE o
LAST USERFLAT 16 B 06/14/05 1L:LE HrEEEE
PERSISTENT STATE 1.03kB D5/1L/DE 1L:LE

RAMP_TEST_WFHM HEADER 132 B 0L4/12/06 09:38 )
RAMP_TEST_HFH MARKERS 200 B Ou/12/06 09:38 Create Directory
RAMP_TEST_WFHM WAVEFORM 800 B OL/12/05 039:38

flore 1 of 2
T
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Storing a File

Several menus enable you to store instrument parameters. For example, you can store instrument

states, lists, and waveforms.

An instrument state file contains instrument settings. For this type of file, use the Save hardkey
shown in Figure 3-9 on page 51.

For other types of data, use the Load/Store softkey (shown below) that is available through the
menu used to create the file.

Load/Storem

Load From
Selected File

Store To
File

N

For details on each key, use key help as described on page 26.

File Type Save From

List Sweep menu
State Save menu
Waveform Mode menu

User Flatness ~ Amplitude menu
User Preset User Preset menu

Text Entry

Enter

Clear Text

Editing Mode
EmMl Feplace

Show Alpha Table
Off

Use this menu to enter the file name,
as described on page 27.

File Length (including extension)
Internal Media: 25 characters
USB Media: 39 characters
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Loading (Recalling) a Stored File

There are several ways to load (recall) a stored file.

Basic Operation
Working with Files

¢ For an instrument state file, use the Recall hardkey shown in Figure 3-9 on page 51.

* For other types of data, use the Load/Store softkey (shown below) that is available through the

menu used to create the file.

Load From Confirm Load
Selected File | ™ )
Confirm Load
Load/StoreqH— ErtmiEie
Store To
File® N )

N

Loading a File From USB Media

Eile Type Recall From
List Sweep menu
State Save menu
Waveform Mode menu

User Flatness
User Preset

Amplitude menu
User Preset menu

To load a file from USB media, use the USB file manager shown below.

File Type Extension
List list
File > Catalog Type > <type> > More > USB File Manager State state
Waveform .waveform
or User Flatness .uflat
File > More > USB File Manager User Preset uprst
or License lic

Insert the USB media

Pressing Select with file highlighted...
loads list and starts sweep

load instrument state

loads and plays waveform

loads and applies user flatness

loads and executes user preset

installs purchased license

If the signal generator does not recognize the
file, you must select how the file is to be used.

This key changes, depending

USB ledia
Recall
Instrument State

Copy File to
Instrument

| Copy & Select User Flatness
Copy & Play Waveform

on the selected file.

Copy & Play Sequence
Enter Directory
Recall Instrument State
Load List
Delete File or .
Directoru® Install licenses
No action (USB disconnected)

Up Directory

Create Directory

Use As

fore 1 of 2 3

For details on each key, use key help as described on page 26.

\J

Use File

Load Sweep List

Fecall State

Copy & Select
User Flatness
Corrections

Copy & Play
Havewform

Copy & Play
Sequence
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Moving a File from One Media to Another

Use the USB Media Manager to move files between USB and internal media.

File > Catalog Type > <type> > More > USB File Manager

or
File > More > USB File Manager
or Copy File As ~|
Insert the USB media Selecting a waveform or _
an unknown file type Skesp List
displays this softkey.
USE fedia /7| This key changes, Instrument State
depending on the selected
Recall™p—file. See page 49 Copy to
i User Flatness
Instrument State ED%%SE r{ Llﬁe EE' SRS EsS
EBG Memor
Copy File to .} Whether a menu is available \ u
ISRV depends on the selected file. - / Lave Formey—
ED?ﬁSEr{&ﬁeﬁE Internal Storage
Up Directory ] Moves up one
directory level Sequence
DElEtEiEééEDEEV Requires confirmation w

These softkeys only are
Create Directory available on the
N5182A with BBG.

fore 1 of 2

__Copy File As
Catalog Tupe
Eratesr— Catalog Type Menu
page 46
— USB Media -
—_— Copu File Copy A1l Files
Internal Fiiscaise—#= m e
nternal Filelsim
to Copy to USB Internal S%SPE%E
Copy All Filese L USE to
Internal Storage
Delete All Files i i i
in Current DifPf———Reauires confirmation These softkeys / BEG [MemarD Y
are only e Us3
M\_— available on I3
the N5182A
with BBG. ~ to BEG Memory

For details on each key, use key help as described on page 26.
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Working with Instrument State Files

Saving an Instrument State on page 52.

Saving a User Preset on page 52.

Recalling an Instrument State on page 52.

Basic Operation
Working with Files

Recalling an Instrument State and Associated Waveform File on page 53.

Recalling an Instrument State and Associated List File on page 53.

Moving or Copying a Stored Instrument State on page 54.

Figure 3-9 Save and Recall Softkeys

fore 1 of 2 %

[ Save
|\ i)

Save State 7

SAVE
Seql0] ReoCOO]

[ Recall

\

Select Reg:
(available) 00

Select Seq:
0

Save State Recall State
Select Seqa RECALL Reg
Delete ALl Select Seq:
Regs in SeqlO1* 0
Delete ALl Delete’
Sequences®| SeqC0] ReafO0]
Delete ALl
[t ) Regs in SeqlO1*
Delete ALl
Sequences®
Hore 1 of 2

The following information is not stored in a state file:

System Security Level

System Security Level Display
System Security Level State
Web Server (HTTP)

Sockets SCPI (TELNET)

For details on each key, use key help
as described on page 26.

When saved to the signal generator, instrument settings
(states) save to instrument state memory. Instrument state
memory is divided into 10 sequences (0 through 9); each
sequence comprises 100 registers (00 through 99).

Delete softkeys in the Save and Recall menus enable you

to delete the contents of a specific register, or the contents
of all sequences in the state file catalog.

The signal generator requires that you confirm a deletion.

List Mode Freq
List Mode Power
List Mode Dwell
List Mode Sequence

Display State On/Off

Hostname

IP Address
Subnet Mask
Default Gateway

ARB Files

Remote Language
FTP Server
Manual DHCP
VXI-11 SCPI

List Files

FM Deviation

PM Deviation

MAC

User Power Correction

1/Q Calibration Data
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Saving an Instrument State
1. Preset the signal generator and set the following:

* Frequency: 800 MHz + Amplitude: 0 dBm ¢ RF: on
2. (Optional, vector models only) Associate a waveform file with these settings:

a. Press Mode > Dual ARB > Select Waveform.
b. Highlight the desired file and press Select Waveform. If the file is not listed, you must first
move it from internal or external media to BBG media, see page 98.

Select the desired memory sequence (for this example, 1): Press Save > Select Seq > 1 > Enter.
4. Select the desired register (in this example, 01): Press SelectReg > 1 > Save Reg.

If a waveform is currently selected, saving the instrument state also saves a pointer to the
waveform file name.

5. Add a descriptive comment to sequence 1 register 01:

Press Add Comment to Seq[1] Reg[01], enter the comment and press Enter. The comment appears in
the Saved States list when you press Recall. If the instrument state has an associated waveform,
entering the waveform name in the comment makes it easy to identify which instrument state
applies to which waveform.

Saving a User Preset

A user preset is a special type of instrument state file.
1. Preset the signal generator and set as desired.

2. Press User Preset > Save User Preset.

This saves a state file named USER_PRESET, which the signal generator recognizes as containing
user preset information.

You can set up several preset conditions under different names:

1. After you save a user preset, rename it to something other than USER_PRESET (see page 54).
2. Save as many user presets as you wish, renaming the USER_PRESET file each time.

3. Give the desired file the name USER_PRESET.

Recalling an Instrument State
1. Preset the signal generator.

2. Press Recall.

The Select Seq softkey shows the last sequence used, and the display lists any states stored in the
registers in that sequence; RECALL Reg is the active entry.

3. Select the desired instrument state:

If the desired state is listed in the currently selected sequence, press desired number > Enter.
If not, press Press Select Seq > desired number > Enter > RECALL Reg > desired number > Enter.
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Recalling an Instrument State and Associated Waveform File
1. Ensure that the desired waveform file exists, and that it is in BBG media (page 98).

If the waveform file is not in BBG media, this procedure generates an error.

Recalling an instrument state with an associated waveform file recalls only the waveform name. It
does not recreate the waveform file if it was deleted, or load the file into BBG media if it is in
internal or USB media.

Recall the desired instrument state (see previous example).

3. View the waveform file name recalled with the instrument state: press Mode > Dual ARB.
The name is displayed as the selected waveform.

4. Turn on the waveform file: Press Mode > Dual ARB > ARB Off On.

Recalling an Instrument State and Associated List File

Recalling an instrument state recalls only the list sweep setup. It does not recall the frequency
and/or amplitude values. Because you must load the list file from the file catalog, when you store a
list file, be sure to give it a descriptive name (up to 25 characters).

1. Recall the desired instrument state (see previous example).
2. Load the desired list file:
a. Press Sweep > More > Configure List Sweep > More > Load/Store.

b. Highlight the desired file and press Load From Selected File > Confirm Load From File.

Editing The Comment on an Instrument Comment

Use the following steps to change a comment on an instrument state saved using the Save key. This
is not the file name that appears in the State catalog (which is the file’s memory location).

1. Press Save

2. Highlight the desired register

3. Press Edit Comment In Seq[n] Reg [nn].
4. Press Re-SAVE Seq[n] Reg[nn].

This overwrites previously saved instrument state settings with the new comment.
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Moving or Copying a Stored Instrument State

Figure 3-10 Instrument State File Catalog

F

l Sequence Register

FREQUEHCY ANPLITUDE Catalo

6.000 000 000 00 s#z | -144.00 den Catalog, Tupe,

Delete Files

of Atate Files in Int Storage E5.1ME used  L33ME free
flame Tupe i dified
1 i L Copy Fil
2 002 11/07/06 16:39 A [P
3 PERSISTENT STATE 11707 /06 12:23
L USER_PRESET STATE 11/07 /06 16:36
9 USER_PRESETZ STATE 1107 /06 16:L0 Rerame File

Oelete ALl
State Files™

More 1 of 2 \

The signal generator recognizes only the file named USER_PRESET as user preset information (page 52).

A user-created state file’s default name is its memory location (sequence and register).

To move the file, rename it to the desired sequence and register; you can not give a file the same
name as an existing file. If you rename a state file to something other than a valid sequence/register
name, the file does not appear in either the Save or Recall menu.
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You can configure the signal generator to store user files to either the internal storage or to external
USB media. To automatically switch between USB media and internal storage, depending on whether
USB media is attached, select Automatically Use USB Media If Present. To avoid storing any confidential

information in the instrument, select Use Only USB Media. To avoid storing any confidential information
to USB media, select Use Only Internal Storage.

This selection is unaffected by power—cycle or preset.

File > More >

Catalo

Goto Fowe

Securitus

USE File Managerw

Current
selection

Internal/USBE
Storaoe Selectionst———pe [ Default Storage
S| Automatically Use

—(USE if present)

flore 2 of 2

USB Hedia |
If Present

Internal Storage

Use Only
USE Media |

This is the recommended selection. When USB media is attached to the
front panel, it is the selected media; when USB media is not attached,
internal storage is used.

Use Only Memory in the instrument is used, and USB media is ignored.

\Media attached to the front panel USB connector is used, and no user
data is stored to internal storage.

Specifu Default
Storage Path form
USE Media

. Select the directory on the USB media to be used for all file operations
when USB media is attached and enabled.

For details on each key, use key help as described on page 26.
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Basic Operation
Reading Error Messages

Reading Error Messages

If an error condition occurs, the signal generator reports it to both the front panel display error
queue and the SCPI (remote interface) error queue. These two queues are viewed and managed
separately; for information on the SCPI error queue, refer to the Programming Guide.

Characteristic Front Panel Display Error Queue
Capacity (#errors) 30
Overflow Handling Drops the oldest error as each new error comes in.
Viewing Entries Press: Error > View Next (or Previous) Error Page
Clearing the Queue Press: Error > Clear Error Queue(s)
Unresolved Errors? Re-reported after queue is cleared.
When the queue is empty (every error in the queue has been read, or the queue is cleared), the
No Errors following message appears in the queue:
No Error Message(s) in Queue 0 of 0

3Errors that must be resolved. For example, unlock.

Error Message Format

Error Description
(May be truncated on the display)

In the front panel display m /——/\ //———/\\

€error queue, error

Error Number Error Message

i —222 Data out of range; value clipped to lower limit.
messages display on an
enumerated (“1 of N7) Indicates that the user has entered a deviation, depth, or internal
basis. source frequency that is beyond the specific limits
KV—’_//

Explanation is provided in the Error Message file (see page 240)
(This is not displayed on the instrument)

The annunciator indicates an unviewed message.

new indicates a message generated
since messages were last viewed.

Modulation Status Information Error
Hod State Depth/Dev Source Rate Havefo| |
Fn on 1. 0000kHz Internal LO0. OHz Sine ‘ Message number and longer description

FREQUEHCY ANPLTTUDE [ _Error Info
2.000 000 A;lm -144.00 ]. Vieg Previgus

Wiew Next
Error Queue | 4 L | Error Page
- T T 221, Settings conflict; Enabled modulation source conflicts (neuy
ERROR: -221, Settings conflict ith erevicusly enabled'modudation source. Frevious moculstion 1 of 1
isabled.
Clear
‘ Error Queusts)
Error messages appear in the lower-left corner
of the display as they occur.
[ PROTO CODE == WOT FOR CUSTORER UGE #== _ 4/06/2006 10:12 |
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4 Optimizing Performance

Before using this information, you should be familiar with the basic operation of the signal generator.
If you are not comfortable with functions such as setting the power level and frequency, refer to

Chapter 3, “Basic Operation,” on page 25 and familiarize yourself with the information in that
chapter.

* Using Flatness Correction on page 58

* Using External Leveling on page 67

e Using Unleveled Operating Modes on page 73

¢ Using an Output Offset, Reference, or Multiplier on page 75
Using Free Run, Step Dwell, and Timer Trigger on page 78
* Using a USB Keyboard on page 80
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Using Flatness Correction

User flatness correction allows the digital adjustment of RF output amplitude for up to 1601
sequential linearly or arbitrarily spaced frequency points to compensate for external losses in cables,
switches, or other devices. Using an Agilent N1911A/12A, E4419A/B, or U2000 Series power
meter/sensor to calibrate the measurement system, a table of power level corrections can
automatically be created for frequencies where power level variations or losses occur. Supported
connection types to the power meter/sensor are Sockets LAN, VXI-11 LAN, USB, and GPIB via
VXI-11 LAN using a LAN-GPIB gateway (e.g. Eb810A Gateway or equivalent).

NOTE A power meter with GPIB requires using the Connection Type VXI-11 softkey, as well as a
LAN-GPIB gateway, to control a power meter. Refer to the Agilent Connectivity Guide
USB/LAN/GPIB Connectivity Guide (E2094-90009), Agilent MXG’s FAQs “How do I connect to
the LAN?”, and to the E5810A User’s Guide or equivalent, LAN/GPIB gateway device.

If you do not have an Agilent N1911A/12A or E4419A/B power meter, or U2000A/01A/02A/04A
power sensor, or if your power meter does not have a LAN, GPIB, or USB interface, the correction
values can be manually entered into the signal generator.

To allow different correction arrays for different test setups or different frequency ranges, you may
save individual user flatness correction tables to the signal generator’s memory catalog and recall
them on demand.

Follow the steps in the next sections to create and apply user flatness correction to the signal
generator’s RF output (see page 62).

Afterward, follow the steps in “Recalling and Applying a User Flatness Correction Array” on page 66
to recall a user flatness file from the memory catalog and apply it to the signal generator’s RF
output.
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Figure 4-1 User Flatness Correction Softkeys
For details on each key, use key help

E as described on see page 26.

\/
fAmplitude fAmplitude »["User Flatness
Atten/ALC Ametd Ref Set
Cantrol® 0.00 dBm ngﬁs
AL fmptd Ref i
off Nz O EOT AR
Starts the
Amptd Offset = user
0.00 dB 0o Cal flatness User Flalness
calibration. Freq Start
| » Configure . 00000000000GH=
== [FIEEn Poner Meter’[—mSee
Output. Blankin pree o2 9 DDDDDEESSD%ESD
. z
B on R
fore 1 of 2 1 p  Tore 2 of 2 # Pointg
\J
FREQUEHCY ANPLITUDE User Flatness /7
1.000 000 000 00 &z | -144.00 den Ineert. Ao
Delete Row
User Flatness: LAST User Flatness
Frequency Correction Confioure
% +0.00 dB Goto Roue Step Arrau?|
Load Cal Arrad
Load/Stares) From Step Arrad
Preset Lists——Confirm

fore 1 of 2 —— m
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Creating a User Flatness Correction Array

In this example, you will create a user flatness correction array. The flatness correction array
contains ten frequency correction pairs (amplitude correction values for each specified frequency),
from 500 MHz to 1 GHz.

An Agilent N1911A/12A or E4419A/B power meter and E4413A power sensor are used to measure
the RF output amplitude at the specified correction frequencies and transfer the results to the signal
generator. (A U2000 Series power meter/sensor could be used in lieu of the power meter and E4413A
power sensor.) The signal generator reads the power level data from the power meter, calculates the
correction values, and stores the correction pairs in the user flatness correction array.

If you do not have the required Agilent power meter, or if your power meter does not have a LAN,
GPIB, or USB interface, you can enter correction values manually.

NOTE On the N5183A, if the setup is using an external leveling configuration, the equipment setup
in “Required Equipment” on page 60 assumes that the steps necessary to correctly level the
RF output have been followed. If you have questions about external leveling, refer to “Using
External Leveling” on page 67.

Required Equipment

e Agilent N1911A/12A or E4419A/B power meter (a power meter is not required with the
U2000A/01A/02A/04A Power Sensor)

¢ Agilent E4413A E Series CW power sensor or U2000A/01A/02A/04A Power Sensor
* GPIB, LAN, or USB interface cables, as required

¢ adapters and cables, as required

NOTE For operating information on a particular power meter/sensor, refer to its operating guide.

Connect the Equipment

Connect the equipment as shown in “Connect the Equipment” on page 61.

NOTE During the process of creating the user flatness correction array, the power meter is
remotely controlled by the signal generator.
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Connect the Equipment
e Agilent N1911A/12A or E4419A/B power

meter?
e Agilent U2000A/01A/02A/04A power
Sensor?
AN/ GPIB/USB
Signal
Generator

RF Output

Input Port

USB port for connecting

USB-compatible power " Cables ™
meters/sensors (e.g.
N1911A/12A Power Meters aggvci)ézgr )
and U2000A Series USB ~
Power Sensors). T
Flatness
Corrected
I Output
out In Power Sensor

Device Under Test

Optimizing Performance
Using Flatness Correction

LAN, GPIB, or USB interface
cables, as required
adapters and cables, as required

The LAN, GPIB*, and USB connections are
for convenience. If your power meter does
not have LAN, GPIB, or USB, then manually
enter corrections as described in the
correction entry step in this section.

*GPIB control of a power meter requires a
LAN-GPIB gateway and use of the connection type
VXI-11. Refer to the Agilent Connectivity Guide
USB/LAN/GPIB Connectivity Guide (E2094-90009),
Agilent MXG's FAQs “How do | connect to the
LAN?", and to the E5810A User's Guide or
equivalent LAN/GPIB gateway device.

Power Meter
(if applicable)

Note: Agilent U2000 Series
USB Power Sensors connect
directly to the signal generator
(i.e. the power meter is not
applicable).

For operating information, refer to the power meter/sensor documentation.
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Figure 4-2 Configure Power Meter Menu Softkeys

AMPTD > More > User

Flatness > Configure Power

Meter

\J
PH_Config F

Connection Tupe,
(Sockets)

»Connection Tupe /

Sockets

WHI-11

use

N N Wy

Sets the power meter’s
LAN-GPIB gateway’s

Fouer Meter
IP Address
141,121.60. 143

P address (Sockets
/ILAN and VXI-11 LAN

only)

Enables the power meter
connection type: Sockets
LAN, VXI-11 LAN, or USB.

Note: The VXI-11 softkey is
used to communicate
remotely with a power meter
that has a GPIB connector
via LAN-GPIB gateway.

Sockets LAN: Sets the
IP port to 5025 (standard)
or 5023 (telnet)
programming.

Fouer Meter
IF Port
5025

) Whether a softkey is available
depends on the selected

Zero Sensor

Connection Type.

Calibrate Sensor

USB U2000A Series Power
Meters do not require the
sensor to be calibrated.

Basic Procedure

1. Create a user flatness array.

a. Configure the

power meter/sensor

b. Connect the equipment

c. Configure the

signal generator

PH WRI-11
Device Name
opib0,13

VXI-11 LAN: Opens a
menu for entering a
device name for the
power meter being used.

d. Enter the user flatness correction values

2. Optionally, save the user flatness correction data.

3. Apply user flatness correction to the RF Output.

62
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Configure the U2000A/01A/02A/04A Power Sensor

1.

Connect to the signal generator’s front panel USB port. Refer to “Connect the Equipment” on

page

61.

2. Zero the power sensor using the signal generator.

CAUTION Verify the signal generator RF Output power is set to the desired amplitude before
performing the power meter zero. No RF Output amplitude check is done by the signal
generator during zero.

NOTE The signal generator’s RF Output LED remains unchanged during zeroing of the power

sensor (e.g. if the RF Output LED was on prior to starting the Zeroing of the power sensor,
the LED remains on throughout the zero/calibration). But, actually the instrument’s firmware
has turned off the RF Output’s power.

For operating information on your particular power sensor, refer to its operation guide.

Configure the E4419A/B and N1911A/12A Power Meter

1. Select SCPI as the remote language for the power meter.

2. Zero and calibrate the power sensor to the power meter, using the softkeys on the signal
generator or the front panel of the power meter.
Enter the power sensor calibration factors into the power meter as required.

4. Enable the power meter’s cal factor array.

NOTE The signal generator’s RF Output LED remains unchanged during zeroing of the power

sensor (e.g. if the RF Output LED was on prior to starting the Zeroing of the power sensor,
the LED remains on throughout the zero/calibration). But, actually the instrument’s firmware
has turned off the RF Output’s power.

For operating information on your particular power meter/sensor, refer to its operating
guide.

Example: A 500 MHz to 1 GHz Flatness Correction Array with 10 Correction Values

Create the User Flatness Array

1.

Configure the signal generator:

a. P

reset the signal generator.

b. Set the signal generator’s connection type to the power meter/sensor:

i

ii.

Press AMPTD > More > User Flatness > Configure Power Meter > Connection Type > connection
type.

If connection type is USB:
1. Zero Sensor

2. Go to step c.
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iii.

else

If Sockets LAN or VXI-11 LAN: Press Power Meter IP Address > power meter’s or LAN- GPIB
gateway IP address > Enter.

If Sockets LAN: Press Power Meter IP Port > IP port > Enter.
else
If VXI-11: Press PM VXI-11 Device Name > device name > Enter.

When connecting directly to the power meter, enter the device name as specified in the
power meter’s documentation. Typically, this is “inst0” and is case sensitive for some
power meters. Refer to your power meter’s documentation, the Agilent Connectivity Guide
USB/LAN/GPIB Connectivity Guide (E2094-90009), and Agilent MXG’s FAQs “How do I
connect to the LAN?”

When connecting via a LAN-GPIB gateway, enter the SICL address of the power meter.
Typically, this is “gpib0,13”, where “gpib0” is the GPIB SICL interface name of the
gateway and “13” is the GPIB address of the power meter. Refer to the Agilent
Connectivity Guide USB/LAN/GPIB Connectivity Guide (E2094-90009), Agilent MXG’s FAQs
“How do I connect to the LAN?”, and to the E56810A User’s Guide or equivalent, LAN/GPIB
gateway device.

c. Open the User Flatness table editor and preset the cal arra