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1 The Signal Generator at a Glance

This chapter contains descriptions of the keys and connectors and other hardware
on the front and rear panels. It also describes which information is displayed in
the various parts of the display.
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The Signal Generator at a Glance
Front Panel Overview

1. EXT 1 INPUT Connector

Thisfemale BNC input connector acceptsa 1 Vpeak signa for FM, ®M, AM, and
burst modulation. With FM, ®M, or AM, £1 Vpk produces the indicated
deviation or depth. With burst modulation, 0V ison and -1V is off, with linear
control between 0V and -1 V. When AC-coupled inputs are selected for FM,
®M, or AM, HI/LO annunciators will light if the peak input voltage differs from
1.0V by more than 3%. The input impedance is 50Q. The damage levels are

5 Vims and 10 Vpk. If you configure your signal generator with Option 1EM, this
input is relocated to arear panel, female BNC connector.

2. EXT 2INPUT Connector

Thisfemale BNC input connector acceptsa 1 Vpeak signa for FM, ®M, AM, and
pulse modulation. With FM, ®M, or AM, +1 Vpk produces the indicated
deviation or depth. With pulse modulation, +1 V isonand 0 V is off. When AC-
coupled inputs are selected for FM, ®M, or AM, HI/LO annunciators will light if
the peak input voltage differs from 1.0 V by more than 3%. The input impedance
is50Q. The damage levelsare 5 Vg and 10 Vpk. If you configure your signal
generator with Option 1EM, thisinput is relocated to arear panel, female BNC
connector.

3. Help Key

Press this hardkey for a short textual description of the function of the front panel
hardkeys and softkeys. Press any other key and you will be returned to normal
instrument operation.

4. Trigger Key

Press this hardkey to trigger a specified event or series of events. You can trigger
astep or list sweep or initiate a burst to output a frame or a data sequence in a
digital modulation format.
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5.LF OUTPUT Connector

Thisfemae BNC connector is the output connector for modulation signals
generated by the LF source function generator. You can al so output signals where
the frequency and shape are set by the internal source asit is being used by a
modulation. For pulse modulation, however, the internal source is a sinewave
which islater squared by the modulator to generate the pulse squarewave. This
output is capable of driving 3.5 Vpk into a50Q load. If you configure your
instrument with Option 1EM, thisinput is relocated to arear panel, female BNC
connector.

6. Mod On/Off Key

This hardkey toggles all modulation signals on and off. Although you can set up
and enable various modulation states, the RF carrier is not modulated until

Mod On/Off isset to On. An annunciator is always turned on in the display to
indicate whether modulation is turned on or off.

7. RF OUTPUT Connector

This female Type-N connector is the output connector for RF signals. The source
impedance is50Q. The damage levelsare 50 Vdc, 50 W at < 2 GHz, and 25 W at
> 2 GHz maximum. The reverse power protection circuit will trip, however, at
nominally 1 watt. If you configure your signal generator with Option 1EM, this
output is relocated to arear panel female Type-N connector.

8. RF On/Off Key

This hardkey toggles the RF signal on and off at the RF OUTPUT connector. An
annunciator is alwaysturned on in the display to indicate whether RF is turned on
or off.

9. Numeric Keypad

The numeric keypad consists of the digit keys (0 through 9), a decimal point key,
and a backspace key, [+-<=]. The backspace key has dual functions for both
backspacing and for changing the sign of avalue to positive or negative. Use
these keys at any time when the active function reguires avalue input.
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10. Arrow Keys

The up and down arrow keys increase or decrease a numeric value. You can also
use these keys to scroll through displayed liststo select items. The | eft and right
arrow keys choose the highlighted digit in the active function display, which is
modified by the up and down arrow keys. You can also use these keysin alist to
select itemsin arow.

11. Return Key

The Return key moves you from your current softkey menu to the softkey menu
that precedesit. It will back up through the menus of the current hardkey until you
reach the first menu of that key.

12. Display Contrast Decrease Key

Pressing the decrease contrast key and holding it down causes the display
background to gradually darken in comparison to the text on the display.

13. Display Contrast Increase Key

Pressing the increase contrast key and holding it down causes the display
background to gradually brighten in comparison to the text on the display.

14. Local Key

Press this key to return the signal generator to local (front panel) control from
remote operation.

15. Preset Key

Press this key to set the signal generator to a known state (either the factory-
defined state or a user-defined state).

16. Sandby LED

Thisyellow LED lights when the instrument isin standby condition. In standby,
the power switch is off but the instrument is still connected to the mains circuit by
way of the power cord.
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17. Line Power LED
This green LED lights when power is cycled on to the signal generator.
18. Power Switch

Pressing this hardkey turns power to the signal generator either on (green LED
on) or to standby (yellow LED on).

19. Q INPUT Connector

This female BNC connector accepts an externally-supplied, analog, quadrature-
phase component of 1/Q modulation. The signal level is /i*1g* =0.5V yg The
input impedance is 50Q. The damage level is 1V s If you configure your
instrument with Option 1EM, thisinput isrelocated to arear panel, female BNC
connector.

20.1 INPUT Connector

This female BNC connector accepts an externally-supplied, analog, in-phase
component of 1/Q modulation. The signal level is /i** = 0.5 V. Theinput
impedance is 50Q. The damage level is1V e If you configure your instrument
with Option 1EM, thisinput is relocated to arear panel, female BNC connector.

21. Display

The LCD display providesinformation on the current instrument state such as
modulation status, frequency and amplitude settings, status indicators, and error
messages. Softkey labels corresponding to their adjacent keys are located on the
right-hand side of the display.

22.Hold Key

Press this hardkey to de-activate the current active function and blank the softkey
menu. Once Hold is pressed, the front panel knob, the arrow keys, and the
numeric keypad have no effect. To return to normal operation, press any front
panel hardkey.
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23. Softkeys

Press a softkey to activate the function indicated by the label on the display
directly to the left of the softkey.

24. Knob

The knob increases or decreases anumeric value. Any of the values that can be set
through the numeric keypad or the step keys can also be set using the knob.

25. Amplitude Key

Press this hardkey to activate the power level amplitude function so that you can
change the amplitude of the RF output.

26. Frequency Key

Press this hardkey to activate the frequency function so that you can change the
frequency of the RF output.

27. SaveKey

This hardkey lets you save up to 100 different instrument states in a combination
of 100 memory registers and 10 register sequences.

28. Menu Keys

These hardkeys provide access to the signal generator’s primary functionality.
Press these keys for access to softkey menus where you can configure
modulations, step and list sweeps, and various frequency and power capabilities.

29. Incr Set Key

Press this hardkey to cancel the highlighted digit in the active function display
which alows you to enter an arbitrary increment size.
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30. Recall Key

This hardkey lets you restore any instrument state that you previously saved in a
memory register. You can save up to 100 different instrument statesin a
combination of 100 memory registers and 10 register sequences.

31. DATA Input Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The DATA connector accepts an externally-supplied data input for digital
modulation applications. The expected input isa CMOS signal where a CMOS
high is equivalent to adata 1 and aCMOS low is equivalent to adata 0. The
maximum input data rate is 1.152 Mb/s. The leading edges must be synchronous
with the DATA CLOCK rising edges. The data must be valid on the

DATA CLOCK falling edges. The damage levelsare > +8 and <-4 V. If you
configure your instrument with Option 1EM, thisinput is relocated to arear panel
SMB connector.

32. DATA CLOCK Input Connector

This front panel, female BNC connector is only available on instruments with
Option UN3 or UN4. The DATA CLOCK connector accepts an externally-
supplied data clock input for digital modulation applications. The expected input
isaCMOS signd (either bit or symbol) where the rising edge is aligned with the
beginning data bit. The CMOS falling edge is used to clock the DATA and
SYMBOL SYNC signals. The maximum clock rateis 1.152 MHz. The damage
levelsare > +8 and < —4 V. If you configure your instrument with Option 1EM,
thisinput is relocated to arear panel SMB connector.

33. SYMBOL SYNC Input Connector

This front panel, female BNC connector is only available on instruments with
Option UN3 or UN4. The SYMBOL SY NC connector accepts the digital
modulation symbol synchronization signal from an external source. Thissignal
synchronizes the serial multi-bit symbol transmission. The expected signal may
be continuous or a single, one-bit wide pulse to synchronize the first bit of the
first symbol. The CMOS rising edge must be synchronous with the DATA
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CLOCK rising edges. The synchronization signal must be valid on the DATA
CLOCK falling edges. The damage levelsare > +8 VV and < -4 V. If you
configure your instrument with Option 1EM, thisinput isrelocated to arear panel
SMB connector.
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The Signal Generator at a Glance
Display Annotation

1. Frequency Area

The current CW freguency setting is shown in this portion of the display.
Indicators are also displayed in this area when a frequency offset or multiplier is
set or if frequency reference mode is turned on.

2. Amplitude Area

The current output power level setting is shown in this portion of the display.
Indicators are also displayed in this area when an amplitude offset is set or if
amplitude reference mode is turned on.

3. Softkey Labels

These |abels define the function of the corresponding softkeys immediately to the
right of the label.

4.Error Messages Area

Error messages are reported in this space. When multiple error messages occur,
only the most recent message remains displayed. All of the reported error
messages can be viewed by pressing Utility, Error Info,

View Next Error Message.

5. Text Area

Thisareais used to display status information about the signal generator such as
the modulation status, to enter information such as creating sweep lists, and to
manage information such as displaying the catalog of files and deleting unwanted
files.

6. Active Entry Area

The current active function is shown in this area. For example, if frequency isthe
active function, the current setting will be displayed in the active entry area and
that setting will change as you enter a new vaue. If the active function has an
increment value associated with it, that valueis displayed here a so.
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Display Annotation

7. Annunciators

The display annunciators show the status of some of the signal generator
functions and indicate error conditions of the instrument. The following
annunciators are available:

oM

ALC OFF

AM

ARVED

ATTEN HOLD

This annunciator is turned on when phase modulation is
turned on. A second annunciator, FM will appear in the
same position if frequency modulation is turned on.
Frequency modulation and phase modulation cannot be
turned on at the same time so the two annunciators will
never conflict.

This annunciator is turned on when the automatic
leveling control circuit is disabled. A second
annunciator, UNLEVEL, will appear in the same position
if the signal generator’s automatic level control is
unable to maintain the output level. Whenthe ALC is
disabled, the unleveled annunciator has no meaning so
these annunciators will never conflict.

This annunciator is turned on when amplitude
modulation isturned on.

This annunciator is turned on when a sweep has been
initiated and the signal generator iswaiting for the
sweep trigger event.

This annunciator is turned on when the attenuator hold
function is turned on. When this function is on, the
attenuator is frozen at its current setting.




ENVLP

ERR

EXT1 LOHI

EXT2 LOHI

EXT REF

FM
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This annunciator is only present on instruments with
Option UN3 or UN4. It isturned on when DECT
modulation is turned on. Annunciators for other digital
modulations are displayed in the same position as this
annunciator. The modul ations can never be turned on at
the same time so the annunciators will never conflict.

Thisannunciator is turned on if the burst envelope
modulation turned on.

This annunciator is turned on when an error message is
placed in the error queue. This annunciator will not turn
off until you clear the error queue of all error messages.
You can view and delete error messages using the
Utility menu.

This annunciator toggles between EXT1 LOand

EXT1 HI . Thisannunciator isturned on if the AC-
coupled signal to the EXT 1 input islessthan 0.97 Vpk
or greater than 1.03 Vpk.

This annunciator toggles between EXT2 LOand

EXT2 HI . Thisannunciator is turned on if the AC-
coupled signal to the EXT 2 input islessthan 0.97 Vpk
or greater than 1.03 Vpk.

Thisannunciator is turned on when an externa 1, 2, 5,
or 10 MHz frequency referenceisin use.

This annunciator is turned on when frequency
modulation isturned on. A second annunciator, ®M will
appear in the same position if phase modulation is
turned on. Frequency modulation and phase modulation
cannot be turned on at the same time so the two
annunciators will never conflict.

This annunciator is only present on instruments with
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Option UN3 or UN4. It isturned on when GSM
modulation isturned on. Annunciators for other digital
modulations are displayed in the same position as this
annunciator. The modulations can never be turned on at
the same time so the annunciators will never conflict.

1/Q This annunciator is turned on when 1/Q modulation is
turned on.

L The L annunciator is turned on when the signal
generator isin the listen mode and receiving
information or commands over the HP-IB.

MOD OFF This annunciator toggles between MOD OFF and
MOD ONand isaways visiblein the display. This
annunciator indicates whether the modulations which
you have enabled are modulating the RF carrier.

NADC This annunciator isonly present on instruments with
Option UN3 or UN4. It isturned on when NADC
modulation isturned on. Annunciators for other digital
modulations are displayed in the same position as this
annunciator. The modulations can never be turned on at
the same time so the annunciators will never conflict.

OVEN COLD This annunciator is turned on when the temperature of
the internal ovenized reference oscillator (Option 1E5)
has dropped below an acceptable level. When this
annunciator isturned on, frequency accuracy will be
degraded. This condition should only occur if the signal
generator is disconnected from line power. The
annunciator istimed and automatically turns off after a
specified period of time.

PDC This annunciator isonly present on instruments with
Option UN3 or UN4. It isturned on when PDC
modulation isturned on. Annunciators for other digital
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PULSE

RF OFF

SWEEP
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modulations are displayed in the same position asthis
annunciator. The modulations can never be turned on at
the same time so the annunciators will never conflict.

This annunciator is only present on instruments with
Option UN3 or UN4. It isturned on when PHS
modulation isturned on. Annunciators for other digital
modulations are displayed in the same position as this
annunciator. The modul ations can never be turned on at
the same time so the annunciators will never conflict.

Thisannunciator is turned on when pulse modulation is
turned on.

The R annunciator is turned on when the signal
generator isin remote HP-1B operation.

Thisannunciator toggles between RF OFF and RF ON
and isalways visiblein the display. This annunciator
indicates whether the RF signal is present at the

RF OUTPUT connector.

The S annunciator is turned on when the signal
generator has generated a service request (SRQ) over
the HP-IB.

This annunciator is turned on when the signal generator
is sweeping in list or step mode.

The T annunciator is turned on when the signal
generator isin the talk mode and is transmitting
information over the HP-IB.
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TETRA

UNLEVEL

UNLOCK

This annunciator is only present on instruments with
Option UN3 or UN4. It isturned on when TETRA
modulation is turned on. Annunciators for other digital
modulations are displayed in the same position as this
annunciator. The modul ations can never be turned on at
the same time so the annunciators will never conflict.

This annunciator isturned on when the signal generator
is unable to maintain the correct output level. The
UNLEVEL annunciator is not necessarily an indication
of instrument failure. Unleveled conditions can occur
during normal operation, for exampleif 1/Q modulation
isturned on and no 1/Q signals are connected. A second
annunciator, ALC OFF, will appear in the same position
when the automatic leveling control circuit is disabled.
When the ALC is disabled, the UNLEVEL annunciator
has no meaning so these annunciators will never
conflict.

This annunciator is turned on when any of the signa
generator’s phase locked loops are unable to maintain
phase lock. You can determine which loop is unlocked
by interrogating the error messages.




The Signal Generator at a Glance
Rear Panel Overview

Rear Panel Overview

pk703a




The Signal Generator at a Glance
Rear Panel Overview

1. AC Power Receptacle

The power cord receptacl e accepts a three-pronged cable that is shipped with the
instrument. The line voltage is connected here.

2. HP-1B Connector

The HP-IB connector allows communications with compatible devices such as
power meters and external controllers.

3. SYMBOL SYNC OUT Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The SYMBOL SYNC OUT connector outputs a symbol synchronization
pulse, one data clock period wide, for use in digital modulation applications. The
pulse output is synchronized with the first symbol in theinternal pattern generator
sequence. The damage levelsare > +8 and < -4 V. If you configure your
instrument with Option 1EM, this output is changed from aBNC to an SMB
connector.

4. AUXILIARY INTERFACE Connector

This male DB-9 connector isan RS-232 serial port which can be used for
remotely controlling the signal generator. The following table shows the
description of the pinouts.
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5. DATA CLK OUT Connector

Zi:mber Signal Description ﬁgr?]aej
1 No Connection
2 Receive Data RECV
3 Transmit Data XMIT
4 +5V
5 Ground, 0V
6 No Connection
7 Request to Send RTS
8 Clear to Send CTS
9 No Connection
5o 40 30 24 1o
O¢ 8o 7o 6o
View looking into
rear panel connector
pk763a

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The DATA CLK OUT connector outputs a clock signal for digital
modulation data. The output signal level is CMOS with the rising edge aligned
with the beginning of the data bit and the falling edge occurring when the dataand
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symbol synchronization signal arevalid. The damage levelsare>+8 and< —4 V.
If you configure your instrument with Option 1EM, this output is changed from a
BNC to an SMB connector.

6. SWEEP OUT Connector

This femae BNC connector provides a voltage range of 0 to +10 V. When the
signa generator is sweeping, the SWEEP OUT signal rangesfrom 0V at the
beginning of the sweep to +10 V at the end of the sweep regardless of the sweep
width. In CW mode this connector has no output. The output impedanceisless
than 1Q and can drive 2 kQ.

7. DATA OUT Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The DATA OUT connector outputs digital modulation data sourced from an
externally-supplied signal at the DATA input or from the internal pattern
generator. The output signal level isa CMOS signal whereaCMOS highiis
equivalent to adatal and aCMOS low is equivalent to adata 0. If you configure
your instrument with Option 1EM, this output is changed from aBNC to an SMB
connector.

8. TRIGGER OUT Connector

This female BNC connector outputs a TTL signal that is asserted high at the start
of adwell sequence, or at the start of waiting for the point trigger in manual
sweep mode, and low when the dwell is over, or when the point trigger is
received. Thelogic polarity can be reversed.

9. TRIGGER IN Connector

This femae BNC connector acceptsa TTL signal for triggering point-to-point in
manual sweep mode. Triggering can occur on either the positive or negative edge.
The damagelevel is>+10V or <-4 V.
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10. 10 MHz IN Connector

Thisfemae BNC connector accepts a—3.5 to +20 dBm signa from an external
timebase reference which iswithin £10 ppm (standard timebase) or +1 ppm (high
stability timebase). The nominal input impedance is 50Q. The signal generator
detects when avalid reference signal is present at this connector and
automatically switches from internal to external reference operation.

11. 10 MHz OUT Connector

Thisfemale BNC connector provides a nominal signal level of +7 dBm +2 dB,
and output impedance of 50Q. The accuracy is determined by the timebase used.

12. PATTERN TRIG IN Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. Thisinput accepts a CMOS low to CMOS high edge trigger. (Instruments
with Option 1EH, the precursor to Options UN3 and UN4, requirea TTL input).
The minimum trigger input pulse width, high or low, is 100 ns. The input to the
PATTERN TRIG IN connector is used to trigger 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. The trigger edgeis latched and then
sampled by the falling edge of the internal data bit clock to synchronize the
trigger with the databit clock timing. The minimum delay from thetrigger edge to
thefirst bit of the frameis1.5to 2.5 bit clock periods. The damagelevelsare > +8

and < -4 V. If you configure your instrument with Option 1EM, thisinput is
changed from aBNC to an SMB connector.

13. BURST GATE IN Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The BURST GATE IN connector accepts a CMOS signal for gating burst
power in digital modulation applications. The burst gating is used when you are
externally supplying data and clock information. The input signal must be
synchronized with the external data input which will be output during the burst.
The burst power envel ope and modulated data are internally delayed and re-
synchronized. Theinput signal must be CMOS high for normal burst RF power or
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CW RF output power and CMOS low for RF off. The leading edges must be
synchronous with the DATA CLOCK rising edges. The signal level must be valid
on the DATA CLOCK falling edge. The damage levelsare > +8 and < -4 V. If
you configure your instrument with Option 1EM, this output is changed from a
BNC to an SMB connector.

14. COHERENT CARRIER OUT Connector

This SMA connector outputs RF which is not modulated with AM, pulse, or 1/Q
modulation, but is modulated with FM or ®M. The output power is nominally

0 dBm %5 dB. The output frequency range is from 249.99900001 MHz to the
maximum specified frequency of your signal generator. If the RF output
frequency is below thisrange, the COHERENT CARRIER OUT signal will have
thefollowing frequency: Frequency of coherent carrier = (1E9 - Frequency of RF
output) in Hz. The damage levels are 20 Vdc and 13 dBm reverse RF power.

15. ALT PWR Connector
This connector isreserved for future use.
16. EVENT 1 Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The pulse output can be used to trigger the start of a data pattern, frame, or
timeslot. It is adjustable to within plus or minus one timesl ot with one bit of
resolution. The damage levelsare > +8 V and < —4 V. If you configure your
instrument with Option 1EM, this output is changed from aBNC to an SMB
connector.

17. EVENT 2 Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UNA4. This connector outputs a data enable signal for gating external equipment.
The output is applicable when the external data is clocked into internally-
generated timeslots. Datais enabled when the signal is low. The damage levels
are>+8V and < -4 V. If you configure your instrument with Option 1EM, this
output is changed from a BNC to an SMB connector.
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18. 13 MHz IN Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The 13 MHz IN connector accepts a0 to +20 dBm sinewave or TTL
squarewave signal from an external 13 MHz timebase reference. This digital
modulation reference clock is used by the internal pattern generator in GSM
applications. (Only the internal digital data generator can be locked to this
external reference; the RF frequency remains locked to the 10 MHz reference).
The nominal input impedance is 50Q at 13 MHz, AC-coupled. The damage levels
are>+8V and < -8 V. If you configure your instrument with Option 1EM, this
output is changed from a BNC to an SMB connector.

19. 1 OUT Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. Thel OUT connector outputs the analog, calibrated, in-phase component of
1/Q modulation from the internal baseband generator. The nominal output
impedance of this connector is 50Q, DC-coupled. The damage levelsare > +2 V
and < -2 V. The DC origin offset istypically < 10 mV. The output signal levels
into a50Q load are as follows:

* 0.5Vpk, typical, corresponds to one unit length of the I/Q vector.

* 0.69Vpk (2.84 dB), typical, maximum crest factor for peaks for 174 DQPSK
with alpha=0.5.

* 0.71Vpk (3.08 dB), typical, maximum crest factor for peaks for 174 DQPSK
with alpha=0.35.

If you configure your instrument with Option 1EM, thisoutput isrelocated from a
BNC to an SMB connector.

20. Q OUT Connector

Thisfemale BNC connector is only available on instruments with Option UN3 or
UN4. The Q OUT connector outputs the analog, caibrated, quadrature-phase
component of I/Q modulation from the internal baseband generator. The nominal
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output impedance of this connector is 50Q, DC-coupled. The damage levels are
>+2V and < -2 V. The DC origin offset istypically < 10 mV. The output signal
levelsinto a50Q load are asfollows:

e 0.5Vpk, typical, corresponds to one unit length of the 1/Q vector.
* 0.69Vpk (2.84 dB), typical, maximum crest factor for peaks for 74 DQPSK
with alpha=0.5.

e 0.71Vpk (3.08 dB), typical, maximum crest factor for peaks for 174 DQPSK
with alpha=0.35.

If you configure your instrument with Option 1EM, this output is relocated from a
BNC to an SMB connector.




2 Hardkeysand Softkeys

This chapter describes each front panel hardkey and each softkey associated with
the hardkey. The chapter is organized alphabetically by front panel hardkey.
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AM

AM

Pressing the front panel AM key reveals amenu of softkeys. These softkeys are
described in this section in alphabetical order.

AM Depth

This softkey sets the amplitude modulation depth, in percent, for the AM Path 1
and AM Path 2 configurations. The range of values allowed is 0.1 to 100%.

AM Depth Couple Off On

This softkey togglesthe AM depth coupling on and off. AM depth coupling links
the AM depth values of AM Path 1 and AM Path 2. When the values are
coupled, any change you make to one AM depth valueis applied to both AM
depth values.

AM Dual-Sine Ampl Ratio

Press this softkey to set the ratio of the depth of AM tone 2 to the depth of AM
tone 1 as a percent. The range of values allowed is 0 to 100%.

AM Off On

This softkey enables the amplitude modulation for whichever AM path
configuration (AM Path 1, AM Path 2, or AM Path WB) you have selected.
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AM Path 12 WB

Use AM Path 1 and AM Path 2 to define two unique amplitude modulation
configurations. Configure the modulation characteristics (such as depth, source,
rate, and waveform) using the remaining softkeysin the AM menu. Then enable
AM by setting AM Off On to On.

The wideband AM selection (AM Path WB) eliminates the bandwidth
limitations of the ALC loop thereby increasing the bandwidth beyond that of the
standard amplitude modulation.

AM Rate

Use this softkey to change the internal modulation frequency for the AM Path 1
and AM Path 2 configurations. The range of values allowed is 0.1 Hz to 10 kHz.
(0.1 Hz to 50 kHz istherange alowed if sinewave is selected as the internal
waveform.)

AM Source

Pressing this softkey reveals amenu of choices for amplitude modulation sources.
You can choose internally-generated amplitude modulation or select an
externally-applied signal from either the EXT 1 INPUT or EXT 2 INPUT
connectors.

AM Sart Rate

Use this softkey to change the starting internal modulation frequency for swept-
sine amplitude modulation. The range of values allowed is 0.1 Hz to 50 kHz.

AM Sop Rate

Use this softkey to change the ending internal modulation frequency for swept-
sine amplitude modulation. The range of values allowed is 0.1 Hz to 50 kHz.
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AM Sweep Time

Press this softkey to set the sweep time for swept-sine amplitude modulation. The
range of values allowed is 1 msthrough 65.535 s.

AM Sweep Trigger

Pressing this softkey reveals a menu of choices for triggering swept-sine
amplitude modulation. You can choose triggering that occurs immediately,
triggering that is supplied by the HP-IB, triggering on either the positive or
negative edge of asignal supplied to the TRIGGER IN connector, or triggering by
the front panel Trigger key.

AM Tone 1 Rate

Pressthis softkey to set the internal modulation frequency for the AM tone 1. The
range of values allowed is 0.1 Hz through 50 kHz.

AM Tone 2 Rate

Pressthis softkey to set the internal modulation frequency for the AM tone 2. The
range of values allowed is 0.1 Hz through 50 kHz.

AM Waveform

Pressing this softkey reveals a menu of AM waveform choices for your
AM Path 1 and AM Path 2 configurations. Select from sine, triangle, square,
ramp, noise, dua-sine, and swept-sine waveforms.

Bus

This softkey is one of the choicesin the AM Sweep Trigger menu. With Bus
selected, you use the HP-IB to trigger single sweeps of swept-sine amplitude
modulation.
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Dual-Sine

Pressing this softkey reveals amenu of choicesfor setting the dual-sine amplitude
modulation parameters.

Ext

This softkey is one of the choicesin the AM Sweep Trigger menu. Choosing Ext
alows you to trigger swept-sine amplitude modulation using the signal applied to
the TRIGGER IN rear panel connector.

Ext 1 AC-Coupled

This softkey lets you input an external, AC-coupled, amplitude modul ation signal
tothe EXT 1 INPUT connector.

Ext 1 DC-Coupled

This softkey lets you input an external, DC-coupled, amplitude modul ation signal
to the EXT 1 INPUT connector.

Ext 2 AC-Coupled

This softkey lets you input an external, AC-coupled, amplitude modul ation signal
to the EXT 2 INPUT connector.

Ext 2 DC-Coupled

This softkey lets you input an external, DC-coupled, amplitude modul ation signal
tothe EXT 2 INPUT connector.
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Immediate

This softkey is one of the choicesin the AM Sweep Trigger menu. Choosing
Immediate immediately triggers swept-sine amplitude modulation in a
continuous mode.

Internal

This softkey lets you connect an internally-generated, calibrated signal to the AM
modulator.

Noise

This softkey lets you specify noise as the amplitude modulation waveform for the
AM Path 1 and AM Path 2 configurations.

Ramp

This softkey lets you specify ramp as the amplitude modulation waveform for the
AM Path 1 and AM Path 2 configurations.

Sine

This softkey lets you specify sine as the amplitude modulation waveform for the
AM Path 1 and AM Path 2 configurations.

Square

This softkey lets you specify square as the amplitude modul ation waveform for
the AM Path 1 and AM Path 2 configurations.
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Swept-Sine

Pressing this softkey reveals a menu of choicesfor setting the swept-sine
amplitude modulation parameters.

Triangle

This softkey lets you specify triangle as the amplitude modul ation waveform for
the AM Path 1 and AM Path 2 configurations.

Trigger In Polarity Neg Pos

Press this softkey to toggle between anegative TTL level trigger (0 V) and a
positive TTL level trigger (+5 V) for externally triggering swept-sine amplitude
modulation.

Trigger Key

This softkey is one of the choicesin the AM Sweep Trigger menu. With
Trigger Key selected, when you press the Trigger front panel key you
immediately trigger a single sweep of swept-sine amplitude modulation.

Trigger Out Polarity Neg Pos

This softkey toggles the polarity of the TTL signal that is output at the rear panel
TRIGGER OUT connector.
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Ampl

Pressing the front panel Ampl key revealsamenu of softkeys. These softkeysare
described in this section in alphabetical order.

ALC BW Normal Narrow

Press this softkey to toggle between AL C normal and narrow bandwidth modes.
The bandwidth is automatically set to narrow when external 1/Q modulation is
turned on, and automatically set to norma when |/Q modulation is turned off.
Setting ALC BW Normal Narrow to Narrow limits the bandwidth to 100 Hz
which can improve EVM. Narrow bandwidth mode may, however, also slow the
settling time for frequency changes to as much as 40 ms.

ALC Off On

This softkey toggles the automatic leveling control (ALC) circuit off and on.

Ampl Offset

Pressthis softkey to set avalue for amplitude offset. An amplitude offset changes
the value shown in the amplitude area of the display but does not affect the output
power.

Ampl Ref Set

This softkey sets the current output power as an amplitude reference value. It also
causes the Ampl Ref Off On softkey to toggle to the On position, turning on
amplitude reference mode. All amplitude parameters are then set asrelative to the
reference value.
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Ampl Ref Off On

This softkey toggles the amplitude reference mode on and off. When amplitude
reference mode is turned on, the amplitude value displayed is equal to the current
hardware output power minus the reference value set by the Ampl Ref Set
softkey.

Atten Hold Off On

This softkey toggles the attenuator hold function on and off. Turn attenuator hold
on to freeze the attenuator at it's current setting. Use this function at any timeyou
want to guarantee that there will be no power discontinuity normally associated
with the attenuator switching during power adjustments. With attenuator hold on,
the maximum power adjustment range will vary. However, you will have at least
+4 dB and at least -13 dB range.

Do Power Search

Press this softkey to execute the power search routine one time. Power search is
an internal calibration routine used to achieve calibrated output power when the
ALC isoff.

The following conditions must be met in order to execute the power search
routine:

¢ ALC Off On is set to Off
e RF On/Off issetto On

Power Search Manual Auto

This softkey toggles between the auto and manual modes of power search mode.
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Amplitude

Press this front panel hardkey to change the RF output power. Amplitude
becomesthe active function and the current valueis shown in the active entry area
of the display. The output power range allowed depends on your instrument
model.

The current RF output power level is always shown in the amplitude area of the
display except under the following conditions:

e Amplitude reference modeis turned on

* Anoffsetisapplied

e A stepor list amplitude sweep isin process
*  The RF Off On front panel key is off

The amplitude area of the display is blanked whenever an amplitude sweep is
selected.
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Arrow Keys

Use the up and down arrow keys to increase and decrease the value of a numeric
parameter by the increment value.

In addition, you can use the up and down arrow keys to scroll through displayed
liststo select items.

The left and right arrow keys choose the highlighted digit in the active entry area,
which is modified by the up and down arrow keys. When a digit is highlighted it
overrides the increment value used with the up and down arrow keys. This
override remainsin effect until the Incr Set key is pressed, an instrument preset
occurs, or power is cycled.

The arrow keys have autorepeat capability. Hold a key down and its function is
continuously executed until you release it.
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Display Contrast Keys

You can adjust the contrast of the display by pressing the decrease contrast key
or the increase contrast key .

Pressing the decrease contrast key and holding it down causes the display
background to gradually darken in comparison to the text on the display. The
minimum contrast setting is not a completely black display. Some contrast
between the background and the text will still be visible.

Pressing the increase contrast key and holding it down causes the display
background to gradually brighten in comparison to the text on the display. If the
background does not appear to change, it is probably set to the maximum
contrast.
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FM

Pressing the front panel FM/®M key reveals amenu of softkeys. The softkeys for
FM are described in this section in a phabetical order.

Bus

This softkey is one of the choices in the FM Sweep Trigger menu. With Bus
selected, you use the HP-IB to trigger single sweeps of swept-sine frequency
modulation.

DCFM/DCoM Cal

Pressing this softkey initiatesa DCFM calibration. This calibration eliminates the
offset in DC FM so that the carrier frequency remains the same with no
modulation applied. External, DC-coupled FM must be active when this
calibration is executed.

Dual-Sine

Pressing this softkey reveals amenu of choicesfor setting the dual-sine frequency
modulation parameters.

Ext

This softkey is one of the choices in the FM Sweep Trigger menu. Choosing Ext
allows you to trigger swept-sine frequency modulation using asignal applied to
the TRIGGER IN rear panel connector.
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Ext 1 AC-Coupled

This softkey lets you input an external, AC-coupled, frequency modulation signal
to the EXT 1 INPUT connector.

Ext 1 DC-Coupled

This softkey lets you input an external, DC-coupled, frequency modulation signal
to the EXT 1 INPUT connector.

Ext 2 AC-Coupled

This softkey lets you input an external, AC-coupled, frequency modulation signal
to the EXT 2 INPUT connector.

Ext 2 DC-Coupled

This softkey lets you input an external, DC-coupled, frequency modulation signal
to the EXT 2 INPUT connector.

FM/oM

This softkey toggles between the menus for FM, normal M, and wideband ®M.
Refer to the “Phase Modulation” section for adiscussion of the differences
between normal ®M, and wideband ®M.
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FM Dev

Use this softkey to set the frequency modulation deviation for the FM Path 1 and
FM Path 2 configurations. The range of values allowed depends on the carrier
frequency. The maximum peak deviation for afrequency is calculated by
multiplying N times 10 MHz. (The following table lists the values for N and the
resulting maximum peak deviations.)

Table 2-1.
Carrier Freguency N Maéigiuartri\olzeak
250 kHz to < 249.999 MHz 1 10 MHz
> 249.999 MHz to < 500 MHz 0.5 5MHz
>500 MHzto< 1 GHz 1 10 MHz
>1GHzto<2GHz 2 20 MHz
>2GHzto 4 GHz 4 40 MHz

FM Dev Couple Off On

This softkey toggles the FM deviation coupling on and off. Turning on FM
deviation coupling links the FM deviation values of FM Path 1 and FM Path 2.

FM Dual-Sine Ampl Ratio

Press this softkey to set the ratio of the deviation of FM tone 2 to the deviation of
FM tone 1 as a percent. The range of values allowed is 0 to 100%.
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FM Off On

This softkey toggles the frequency modulation on or off for whichever FM path
configuration (FM Path 1 or FM Path 2) you have selected.

FM Path 12

Use FM Path 1 and FM Path 2 to define two unique frequency modulation
configurations. Configure the modulation characteristics (such as deviation,
source, rate, and waveform) using the remaining softkeysin the FM menu. Then
enable FM by setting FM Off On to On.

FM Rate

Use this softkey to change the internal modulation frequency for the FM Path 1
and FM Path 2 configurations. The range of values allowed is0.1 Hz to 10 kHz.
(0.1 Hzto 50 kHz is the range alowed if sinewave is selected as the internal
waveform.)

FM Source

Pressing this softkey reveals amenu of choices for frequency modulation sources.
You can choose internally-generated frequency modulation or select an
externally-applied signal from either the EXT 1 INPUT or EXT 2 INPUT
connectors.

FM Sart Rate

Use this softkey to change the starting internal modulation frequency for swept-
sine frequency modulation. The range of values alowed is 0.1 Hz to 50 kHz.
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FM Stop Rate

Use this softkey to change the ending internal modulation frequency for swept-
sine frequency modulation. The range of values allowed is 0.1 Hz to 50 kHz.

FM Sweep Time

Press this softkey to set the sweep time for swept-sine frequency modulation. The
range of values allowed is 1 msthrough 65.535 s.

FM Sweep Trigger

Pressing this softkey reveals a menu of choicesfor triggering swept-sine
frequency modulation. You can choose triggering that occursimmediately,
triggering that is supplied by the HP-1B, triggering on either the positive or
negative edge of asignal supplied to the TRIGGER IN connector, or triggering by
the front panel Trigger key.

FM Tone 1 Rate

Press this softkey to set the internal modulation frequency for the FM tone 1. The
range of values allowed is 0.1 Hz through 50 kHz.

FM Tone 2 Rate

Press this softkey to set the internal modulation frequency for the FM tone 2. The
range of values allowed is 0.1 Hz through 50 kHz.

FM Waveform

Pressing this softkey reveals amenu of FM waveform choices for your
FM Path 1 and FM Path 2 configurations. Select from sine, triangle, square,
ramp, noise, dual-sine, and swept-sine waveforms.
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Immediate

This softkey is one of the choicesin the FM Sweep Trigger menu. Choosing
Immediate immediately triggers swept-sine frequency modulation in a
continuous mode.

Internal

This softkey lets you internally generate an A C-coupled, frequency modulation
signal.

Noise

This softkey lets you specify noise as the frequency modulation waveform for the
FM Path 1 and FM Path 2 configurations.

Ramp

This softkey lets you specify ramp as the frequency modulation waveform for the
FM Path 1 and FM Path 2 configurations.

Sine

This softkey lets you specify sine as the frequency modulation waveform for the
FM Path 1 and FM Path 2 configurations.

Square

This softkey lets you specify square as the frequency modulation waveform for
the FM Path 1 and FM Path 2 configurations.




Hardkeys and Softkeys
FM

Swept-Sine

Pressing this softkey reveals a menu of choicesfor setting the swept-sine
frequency modulation parameters.

Triangle

This softkey lets you specify triangle as the frequency modulation waveform for
the FM Path 1 and FM Path 2 configurations.

Trigger In Polarity Neg Pos

Press this softkey to toggle between anegative TTL level trigger (0 V) and a
positive TTL level trigger (+5 V) for externally triggering swept-sine frequency
modulation.

Trigger Key

This softkey is one of the choicesin the FM Sweep Trigger menu. With
Trigger Key selected, when you press the Trigger front panel key you
immediately trigger a single sweep of swept-sine frequency modulation.

Trigger Out Polarity Neg Pos

This softkey toggles the polarity of the TTL signal that is output at the rear panel
TRIGGER OUT connector.
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Freq

Pressing the front panel Freq key revealsamenu of softkeys. These softkeys are
described in this section in alphabetical order.

Adjust Phase

Use this softkey to change the phase of the RF OUTPUT signal. You can change
the phase relative to whatever phase the signal generator locked to the last time it
changed frequency.

Freq Multiplier

You can multiply the frequency shown on the display without changing the
frequency output at the RF OUTPUT connector (simulating the frequency at the
output of a harmonic multiplier).

Freq Offset

Press this softkey to set avalue for frequency offset. A frequency offset changes
the value shown in the frequency area of the display but does not affect the output
freguency.

Freq Ref Off On

This softkey toggles the frequency reference mode on and off. When frequency
reference mode is turned on, the frequency value displayed is equal to the current
hardware output frequency minus the reference value set by the Freq Ref Set
softkey.
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Freq Ref Set

This softkey sets the current output frequency as a frequency reference value. It
also causesthe Freq Ref Off On softkey to toggle to the On position, turning on
frequency reference mode. All frequency parameters are then set asrelative to the
reference value.

Mode 1 Optimize <10kHz Offset

Press this softkey to set the signal generator to mode 1 which optimizes phase
noise at offsets below 10 kHz.

Mode 2 Optimize >10kHz Offset

Press this softkey to set the signal generator to mode 2 which optimizes phase
noise at offsets above 10 kHz.

Optimize ® Noise

Press this softkey for two choices in optimizing phase noise. You can choose to
set the phase-lock |oop bandwidth to optimize phase noise for offsets below or
above 10 kHz offsets.

Phase Ref Set

This softkey sets the current output phase as a zero reference. All phase
parameters are then set asrelative to the zero reference.
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Frequency

Pressthis front panel hardkey to change the RF output frequency. Frequency

becomesthe active function and the current value is al so shown in the active entry
area of thedisplay. To enter anew value for frequency, rotate the front panel knob
until the desired value is displayed, use the up and down arrow keys, or enter the
value using the numeric keypad and pressthe GHz, MHz, kHz, or Hz terminator
softkey. The output frequency range allowed depends on your instrument model.

The current RF output frequency is aways shown in the frequency area of the
display (unless you have altered the display by turning on frequency reference
mode or entering an offset or amultiplier). The frequency area of the display is
blanked whenever afrequency sweep is selected.
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Help

Press this hardkey for a short description of the function of any front panel
hardkey or softkey. When you press the Help key, the following messageis
displayed:

Press a key for help on that key.

Press afront panel hardkey or a softkey and a short description of that key’s
function will be displayed. Press another key and you will be returned to normal
instrument operation.

The Help key can be set to either single or continuous mode. In single mode,
when you press the Help key, help text is provided only for the next key that you
press and then you are returned to normal operation. In continuous mode, when
you press the Help key, help text is provided for the next key that you press and
that key’s function is also executed (except for the Preset key). This help mode
remains active until you press the Help key again.

Refer to the description of the Help Mode softkey in the Utility section for
instructions on changing the help mode from single to continuous.
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Hold

Pressthis front panel hardkey to de-activate the current active function and blank
the softkey menu. Once Hold is pressed, the front panel knob, the arrow keys,
and the numeric keypad have no effect.

To return to normal operation, press any front panel hardkey.
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Incr Set

Pressthis front panel hardkey to change the incremental value of the up and down
arrow keys for the current active function. For example, press Frequency to
make it the active function. The current frequency is shown in the active entry
area. The incremental value for frequency is set to 1 MHz at the factory. Press
Incr Set and the incremental value of the up and down arrow keys for frequency
becomes the active function. You can change the value by using three different
methods:

*  Usethe up and down arrow keys.

The arrow keyswill change the incrementa value in steps equal to the
current incremental value (in this example, these are 1 MHz steps.)

*  Usethe front panel knob.
¢ Usethe numeric keypad and complete your entry with aterminator softkey.

PressIincr Set again and the active function toggles, making frequency the active
function again.

Incremental values are persistent states; they are not affected by an instrument
preset or by a power cycle.
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1/1Q

Pressing the front panel 1/Q key reveals a menu of softkeys. These softkeys are
described in this section in alphabetical order.

ALC Off On

This softkey toggles the automatic leveling control (ALC) circuit off and on.

Burst Envelope Off On

Press this softkey to toggle on and off the burst envelope modulator. The burst
envelope modulator is used to burst the RF carrier.

Burst Source

Press this softkey to change the source for burst modulation. If you do not have
Option UN3 or UN4, your only choiceis a DC-coupled, analog input using the
EXT 1 INPUT connector.

Calibration Type User Full

Press this softkey to toggle between an 1/Q calibration executed over the full
frequency range of the signal generator (Full) or an 1/Q calibration over a
frequency range which you specify (User) using the Start Frequency and
Stop Frequency softkeys.
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Do Power Search

Press this softkey to execute the power search routine one time. Power search is
an internal calibration routine used to achieve calibrated output power when the
ALC isoff.

Execute Cal

Press this softkey to begin the I/Q calibration for the frequency range that you
have specified.

Ext1 DC

Press this softkey to change the burst source for modulation to a DC-coupled,
analog input using the EXT 1 INPUT connector.

Ext 1/Q

Press this softkey to change the 1/Q source to externally supplied | and Q signals.
Apply the in-phase and quadrature-phase signalsto the | INPUT and Q INPUT
connectors.

High Crest Mode Off On

Press this softkey to toggle high crest mode off and on. Turn high crest mode on
with externally-applied signals with high crest factors (such as CDMA). High
crest mode allows the signal generator to process these signals with less
distortion.

| Offset

Press this softkey to enter an origin offset voltage for internally-generated or
externally-applied in-phase signals. Enter the value as a percentage of full scale
(500 mV). The range of values allowed is —100% to +100%.
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1/Q Adjustments

Pressing this softkey reveals a menu of 1/Q adjustment choices for internally-
generated or externally-applied | and Q signals. In this menu you can change the |
to Q gain ratio, change the | and Q offset voltages, and turn on and off these 1/Q
adjustments.

1/Q Adjustments Off On

Press this softkey to toggle off and on the | to Q gain ratio and the | and Q offset
voltage adjustments.

1/Q Calibration

Pressing this softkey reveals a menu of choices for executing an 1/Q calibration.

1/Q Gain

Press this softkey to change the | to Q gain ratio. The range of gain adjustment
values allowed is -4 dB to +4 dB.

1/Q Off On

This softkey enables the 1/Q modulation. Notice, however, that although you can
enable I/Q modulation with this softkey, the RF carrier is modulated only when
you have also set Mod On/Off to On.

1/Q Source

Pressing this softkey reveals a menu of 1/Q source choices.
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Int Burst

This softkey isautomatically selected for the burst source when you have enabled
one of the digital modulation formatswith burst on (Option UN3 or UN4 only). In
this mode, the internal baseband generator bursts the RF carrier.

Int1/Q

This softkey isautomatically selected for the I/Q source when you have enabled a
digital modulation format (Option UN3 or UN4 only). In this mode, the signal
generator is automatically set to internally generate | and Q signals.

Phase Polarity Normal Invert

Press this softkey to toggle between the Normal and Invert settings for 1/Q
phase polarity. Intheinverted mode, theinput applied to the | INPUT connector is
physically routed to the Q input port of the internal 1/Q modulator.

Power Search Manual Auto

This softkey toggles between the auto and manual modes of power search mode.

Q Offset

Press this softkey to enter an origin offset voltage for internally-generated or
externally-applied quadrature-phase signals. Enter the value as a percentage of
full scale (500 mV). The range of values allowed is —100% to +100%.

Revert to Default Cal Settings

Press this softkey to restore the original factory cdibration datafor the internal I/
Q modulator.




Hardkeys and Softkeys
1IQ

Sart Frequency

Press this softkey in the I/Q Calibration menu to set the start frequency for
executing an 1/Q calibration.

Sop Frequency

Press this softkey in the 1/Q Calibration menu to set the stop frequency for
executing an |/Q calibration.
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LF Out

Pressing the front panel LF Out key reveals a menu of softkeysfor configuring
theinternal low frequency generator. These softkeys are described in this section
in aphabetical order.

Bus

This softkey is one of the choicesin the LF Out Sweep Trigger menu. With Bus
selected, you use the HP-IB to trigger single sweeps of swept-sine low frequency
output.

DC
This softkey lets you specify DC as the waveform for the LF output signal.

Dual-Sine

Pressing this softkey reveals a menu of choices for setting the dual-sine low
frequency output parameters.

Ext

This softkey is one of the choicesin the LF Output Sweep Trigger menu.
Choosing Ext alows you to trigger swept-sine low frequency output using the
signal applied to the TRIGGER IN rear panel connector.
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Function Gener ator

This softkey lets you set the LF Out Source to be afunction generator.You can
select afrequency and shape in addition to selecting the amplitude for asignal
that is output at the LF OUTPUT front panel connector.

Immediate

This softkey is one of the choicesin the LF Output Sweep Trigger menu.
Choosing Immediate immediately triggers swept-sine low frequency output in a
continuous mode.

Internal

This softkey lets you output asignal at the LF OUTPUT connector where the
frequency and shape of the signal is set by the internal source asit is being used
by amodulation.

LF Out Amplitude

Use this softkey to scale the output of the signal at the LF OUTPUT connector.
The range of values allowed isO to 5 Vpk in incrementsfrom 1 mV to 5 V.

LF Out Freq

Use this softkey to set the modulating frequency for the LF output signal when
you have selected the internal source as a function generator. The range of
frequenciesalowed is 0.1 Hz to 10 kHz. (0.1 Hz to 50 kHz isthe range allowed if
sinewave is selected as the internal waveform.)

LF Out Off On

This softkey toggles on and off the output of the selected source at the
LF OUTPUT front panel connector.
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LF Out Period

Use this softkey to change the pulse period for the pulsed low frequency
waveform. The range of values allowed isfrom 16 psto 30 s.

LF Out Source

Pressing this softkey reveals amenu of choices for LF output sources.

LF Out Sart Freq

Use this softkey to change the starting frequency for swept-sine low frequency
output. The range of values allowed is0.1 Hz to 50 kHz.

LF Out Stop Freq

Use this softkey to change the ending frequency for swept-sine low frequency
output. The range of values allowed is 0.1 Hz to 50 kHz.

LF Out Sweep Time

Press this softkey to set the sweep time for low frequency swept-sine output. The
signal generator will sweep from the specified start frequency to the stop
frequency in the time set with this softkey. The range of values alowed is 1 ms
through 65.535 s.

This softkey is only active when you have selected the internal source to operate
as afunction generator.




Hardkeys and Softkeys
LF Out

LF Out Sweep Trigger

Pressing this softkey reveals a menu of choices for triggering swept-sine low
frequency output. You can choose triggering that occurs immediately, triggering
that is supplied by the HP-IB, triggering on either a positive or negative level of a
signal supplied to the TRIGGER IN connector, or triggering by the front panel

Trigger key.

LF Out TonelFreq

Press this softkey to set the frequency for the LF Out tone 1. The range of values
alowed is 0.1 Hz through 50 kHz.

LF Out Tone2 Ampl % Of Peak

Press this softkey to set the ratio of the peak amplitude of LF Out tone 2 to the
peak amplitude of LF Out as a percent. The range of values alowed is 0 to 100%.

LF Out Tone2 Freq

Press this softkey to set the frequency for the LF Out tone 2. The range of values
allowed is 0.1 Hz through 50 kHz.

LF Out Waveform

Pressing this softkey reveals a menu of LF output waveform choices for your LF
function generator. Select from sine, dual-sine, swept-sine, triangle, ramp, square,
pulse, noise, and DC waveforms.

LF Out Width

Use this softkey to change the pulse width for the pulsed low frequency
waveform. The range of values allowed is from 8 pis to a maximum of the value
for the pulse period.
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Noise

This softkey lets you specify noise as the waveform for the LF output signal.

Pulse

This softkey lets you specify pulse as the waveform for the LF output signal. The
signal shape can only be specified when you have selected the internal source to
operate as a function generator.

Ramp
This softkey lets you specify ramp as the waveform for the LF output signal.

Sine
This softkey lets you specify sine as the waveform for the LF output signal.

Square

This softkey lets you specify square as the waveform for the LF output signal.

Swept-Sine

Pressing this softkey reveals a menu of choices for setting the swept-sine low
frequency output.

Triangle
This softkey lets you specify triangle as the waveform for the LF output signal.
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Trigger In Polarity Neg Pos

Press this softkey to toggle between anegative TTL level trigger (0 V) and a
positive TTL level trigger (+5 V) for externally triggering swept-sine low
frequency output.

Trigger Key

This softkey is one of the choicesin the LF Output Sweep Trigger menu. With
Trigger Key selected, when you pressthe Trigger front panel key you
immediately trigger a single sweep of swept-sine low frequency output.

Trigger Out Polarity Neg Pos

This softkey toggles the polarity of the TTL signal that is output at the rear panel
TRIGGER OUT connector.
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L ocal

Press this key to return the signal generator to local (front panel) control from
remote operation or to restore the front panel menu and status area display after
RS-232 control. You can also press this key to restore the display once the screen
saver has started.

This key has autorepeat capability. Hold it down and its function is continuously
executed until you release it.
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Mod On/Off

Set this front panel hardkey to On to modulate the RF carrier with the
modulations that you have enabled. All modulation types can be simultaneously
enabled except FM with ®M, AM with external burst source, and wideband AM
with I/Q. An annunciator is always turned on in the display to indicate whether
modulation is turned on or off.




Hardkeys and Softkeys
Mode

Mode

Pressing the front panel Mode key reveals amenu of softkeys. These softkeys let
you access further menus for configuring the following digital modulation
formats: NADC, GSM, PDC, PHS, DECT, and TETRA. These menus are only
available on signal generators with Option UN3 or UN4. The softkeys for each of
the communications standards are described in alphabetical order in the
appropriate section (see ‘Mode - DECT’, “Mode - GSM”, “Mode - NADC",
“Mode- PDC", “Mode - PHS’, and “Mode - TETRA").

Pressing the Mode key twice causes the currently active mode menu to be
displayed. For example, if NADC isenabled (the NADC Off On softkey isset to
On) but the NADC menu is not currently displayed, press Mode twice to display
thefirst level menu for NADC.

Thisfront panel key isreserved for future use.
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Mode - DECT

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the DECT protocol) or for generating just the data pattern where the
data sequence can be output a single time or repeatedly. These softkeys are
described in this section in alphabetical order.

41's& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81's& 80's

Press this softkey to select a binary data pattern that consists of eight ones
followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

A

Press this softkey to change the 64-bit A field. (The A field and the B field are
sub-fields of the DECT D field.) The A field consists of 48 bits of signalling data
and 16 bits of error correction. The preset hexadecimal value (when normal preset
is selected) for the A field reflects the DECT standard, however you can enter a
new value by pressing this softkey.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
issynchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulse is offset by the number of bits
specified.

B

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you can
choose to supply your own data (download a binary file or input data using the
DATA INPUT connector) for configuring the timeslot data bit fields (B field).
(The A field and the B field are sub-fields of the DECT D field.)

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.
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Begin Frame

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.

Begin Timeslot

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of a selected timedot.

Bit Rate

There are two softkeys named Bit Rate. Thefirst isamenu key (distinguished by
an arrow pointing to theright). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In this menu, is another softkey named Bit Rate.
Press this softkey to set the bit rate to any value from 922.000 kbps through
1.209600 M bps.

Burst Shape

Pressing this softkey reveals a menu of choices for modifying the burst shape of
the framed data. In this menu, you can change therise and fall time of the burst, in
bits, and you can change the rise and fall delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.
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Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for a single output of your
framed data.

Configure Custom

Pressing this softkey reveals amenu of softkeys for selecting the data pattern for a
custom timeslot.

Configure Dummy Bearer 1

Pressing this softkey reveals a menu of softkeys for configuring atimesiot asa
dummy bearer 1 burst.

Configure Dummy Bearer 2

Pressing this softkey reveals a menu of softkeys for configuring atimeslot asa
dummy bearer 2 burst.

Configure Frame

Pressing this softkey accesses the PN9 Mode Normal Quick softkey to toggle
between normal and quick PN9 modes.

ConfigureHardware

Pressing this softkey reveals a menu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.
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Configure L ow Capacity

Pressing this softkey reveals a menu of softkeys for configuring atimesiot as a
low capacity burst.

Configure Timeslot

Pressing this softkey reveals a menu of choices for configuring the timeslots.

Configure Traffic Bearer

Pressing this softkey reveals a menu of softkeysfor configuring atimeslot asa
traffic bearer.

Custom

Press this softkey to select a custom timeslot type for the active timeslot. A
custom timeslot is configured using an internally-generated data pattern, a
downloaded sequence of bits stored in auser file, or by supplying external data.
The custom timeslot is provided for users’ flexibility but it is not a standard PHS
timeslot type.

Data

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN 15, fixed 4-bit repeating sequences, set patterns of ones and zeroes, DECT-
specific patterns) or you can choose to supply your own data (download a binary
file or input data using the DATA INPUT connector).

Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed modes. When you select Framed you will be
transmitting your framed data pattern in a DECT format.
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DECT Off On

Press this softkey to enable the DECT communications standard. Setting

DECT Off On to On sets up the internal hardware to generate the structure that
follows the DECT standard. The internal 1/Q modulator generates GFSK digital
modulation and the DECT and | / Qannunciators are turned on in the display.
Although the digital modulation is enabled with this softkey, the RF carrier is
modulated by the enabled modulation only when you have aso set Mod On/Off
toOn.

Dect Patterns

Pressing this softkey reveals a menu of DECT-specific data pattern selections.
The following internally-generated patterns are available:

« FDEV1_HS- (frequency deviation, half slot) 8 bits: repetitive pattern of 1, 0,
1, 0... followed by 32 ones, 32 zeroes, and 8 hits: repetitive pattern of 1, 0, 1,
0...

e FDEV1_FS- (frequency deviation, full slot) 128 bits: repetitive pattern of 1,
0,1, 0... followed by 64 ones, 64 zeroes, and 64 hits: repetitive pattern of 1, 0,
1,0..

* FDEV2_FS- (frequency deviation, full slot) 128 bits: repetitive pattern of 1,
0,1, 0... followed by 64 ones, 64 zeroes, and 64 hits: repetitive pattern of 1, 0,
1,0..

*  FACCuracy - (frequency accuracy) repetitive pattern of 4 onesfollowed by 4
zeroes

e DM1-Allones
e DMO- All zeroes

DMO

Press this softkey to select abinary data pattern that consists of all zeroes. This
internally-generated data pattern is available for framed transmissions only.

2-45



Hardkeys and Softkeys
Mode - DECT

DM1

Press this softkey to select a binary data pattern that consists of all ones. This
internally-generated data pattern is available for framed transmissions only.

Dummy Bearer 1

Press this softkey to select dummy bearer 1 as the timeslot type for the active
timeslot. When you have selected Dummy Bearer 1 for atimesiot, the visual
representation of the timeslot type on the display isimmediately updated to show
your configuration.

Dummy Bearer 2

Press this softkey to select dummy bearer 2 as the timeslot type for the active
timeslot. When you have selected Dummy Bearer 2 for atimesiot, the visual
representation of the timeslot type on the display isimmediately updated to show
your configuration.

Ext

Press this softkey in the data selection menusto select external data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed isset to Pattern), Ext isdisplayedin
the Dat a field in the top line of the text area of the display. If you have selected
Ext for configuring the timedot data fields, EXT is displayed in either the Dat a
field or the TCH, both of which are located near the bottom of the text area of the
display. In framed mode, the externa datais gated to the data regions of the
timeslot.
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Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avalue greater than O will delay the
transmission of the triggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.

Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the externa trigger event by the number of bits specified by the Ext Delay Bits
softkey. This function is only available when the trigger selection is set to Ext.

FACC

Pressthis softkey to select abinary data pattern (frequency accuracy) that consists
of arepetitive pattern of 4 ones followed by 4 zeroes. This internally-generated
data pattern is available for framed transmissions only.

Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0 through 31.75 hits.
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Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and pressthe bits terminator softkey. The range of
values allowed is 0.80 through 30 hits.

FDEV1 FS

Press this softkey to select a binary data pattern (frequency deviation, full-dot)
that consists of 128 bits: repetitive pattern of 1, 0, 1, O... followed by 64 ones, 64
zeroes, and 64 bits: repetitive pattern of 1, 0, 1, 0... Thisinternally-generated data
pattern is available for framed transmissions only.

FDEV1 HS

Press this softkey to select a binary data pattern (frequency deviation, half-slot)
that consists of 8 bits: repetitive pattern of 1, 0, 1, O... followed by 32 ones, 32
zeroes, and 8 bits: repetitive pattern of 1, 0, 1, 0... This internally-generated data
pattern is available for framed transmissions only.

FDEV2_FS

Press this softkey to select a binary data pattern (frequency deviation, full-dot)
that consists of arepetitive pattern of 1, 0, 1, 0... Thisinternally-generated data
pattern is available for framed transmissions only.

Filter

Pressing this softkey reveals a menu of choices for changing the bandwidth-
multiplied-by-bit-time (BbT) filter parameter and for restoring the default filter
BbT.
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Filter BbT

Press this softkey to change the bandwidth-multiplied-by-bit-time (BbT) filter
parameter. The range of values allowed is 0.20 through 0.70.

FIX4

Pressthis softkey to select a4-bit repeating sequence data pattern. Press FI1X4 and
the 4-bit pattern becomes the active function.

Frame Repeat Single Cont

Pressthis softkey to toggle between asingle output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

*  4-Bit Patterns (FIX4) - A single frame is generated. The 4-bit pattern repeats
until the data fields are completely filled. Each trigger transmits the same
frame.

e Other Patterns (fixed patterns of equa quantities of ones and zeroes) - A
single frame is generated. The selected pattern repeats until the datafieldsare
completely filled. Each trigger transmits the same frame.

e PN9- A singleframeis generated. The datafields are filled with the leading
bits of the PN9 sequence. A trigger causes the frame to be transmitted. The
datafieldsof thisframearethen filled sequentially with the next series of PN9
databits. A trigger causesthe frameto be transmitted. This process continues,
transmitting the entire PN9 sequence frame by frame. The last bit of the PN9
sequencein adatafield isimmediately followed by the first bit of a second
PN9 sequence.

* PN15- A singleframeisgenerated. The datafields are filled with the leading
bits of the PN15 sequence. A trigger causes the frame to be transmitted. The
datafields of this frame are then filled sequentially with the next series of
PN15 data bits. A trigger causes the frame to be transmitted. This process
continues, transmitting the entire PN 15 sequence frame by frame. Thelast bit
of the PN 15 sequence in adatafield isimmediately followed by the first bit
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of asecond PN15 sequence.

*  User File- The user'sfile should have the appropriate data to fill an integer
number of timeslots. If not, theremaining bitsaretruncated. Depending on the
size of the file, more than one frame can possible be generated.

e External Data- External datais clocked into the datafields of thetimeslot. A
single frame is generated.

Frame Trigger

Pressing this softkey reveals a menu of choicesfor triggering your framed pattern.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Row

Pressing this softkey reveals amenu of softkeys that help you move the selection
bar through the rows of file namesin the User File menu. You can alsogoto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.
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L ow Capacity

Press this softkey to select low capacity as the timesl ot type for the active
timeslot. When you have selected Low Capacity for atimeslot, the visual
representation of the timeslot type on the display isimmediately updated to show
your configuration.

Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

e changing thefilter from root Nyquist to Nyquist
»  changing thefilter alpha

e changing the transmission bit rate

»  changing the burst rising edge time and delay

e changing the burst falling edge time and delay

* inverting the phase polarity

Other Patterns

Pressing this softkey reveals amenu of data pattern selections. Each of the
selectionsin this menu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).

Page Down

Press this softkey to move down one page at atime in the displayed catalog of
files.
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Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of amodulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals a menu of choices for triggering a modulated data
pattern that is not framed.

Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PN9
Press this softkey to select the PN9 pseudorandom bit pattern.

PN9 M ode Normal Quick

Press this softkey to toggle between normal and quick PN9 modes.

PN15
Press this softkey to select the PN15 pseudorandom bit pattern.
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Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(1.52000 Mbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(risetime = 13.75 bits, rise delay = 2.50 bits, fall time = 11.55 bits, fall delay =
0.00 hits).

Restore Default Filter BbT

Press this softkey to reset the bandwidth-multiplied-by-bit-time (BbT) filter
parameter to its default value (0.50).

Rise Delay

Press this softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values allowed is 0 through 31.75 bits.

Rise Time

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of values allowed is 0.80 through 30 bits.

S

Press this softkey to change the 16-bit synchronization word (S). The preset
hexadecimal value (when normal preset is selected) for synchronization reflects
the DECT standard, however you can enter a new value by pressing this softkey.
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Select File
Press this softkey to select afilein the displayed catalog of binary files.

Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.

Sync Out Offset

Press this softkey to move the synchronization signal forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is —
479 through +479 bits.

Traffic Bearer

Press this softkey to select traffic bearer as the timeslot type for the active
timeslot. When you have selected Traffic Bearer for atimeslot, the visual
representation of the timeslot type on the display isimmediately updated to show
your configuration.

Timeslot #
Press this softkey to select atimeslot to be configured.

Timeslot Off On

Press this softkey to toggle the active timeslot on and off.

Timeslot Type

Pressing this softkey reveals a menu of choices for setting the timeslot type for
the active timeslot.
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Transmit Link RFP PP

Press this softkey to toggle between the twelve radio fixed part (RFP) timeslots
and the twelve portable part (PP) timeslots. Any timeslot number, type, or
configuration settings will then apply to the chosen RFP or PP timeslot selection.
RFP and PP timeslots can be active concurrently.

Trigger Key

Press this softkey to select the front panel Trigger key as the pattern trigger for a
single output of amodulated data transmission that is not framed

(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can
trigger asingle event at any time by pressing the Trigger key.

User File

Press this softkey to display the catalog of binary files stored in the signal
generator’'s memory. You can select a custom file from this catalog for your data
pattern.
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Mode - GSM

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the GSM protocol) or for generating just the data pattern where the
data sequence can be output a single time or repeatedly. These softkeys are
described in this section in alphabetical order.

41's& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81's& 80's

Press this softkey to select a binary data pattern that consists of eight ones
followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

Access

Press this softkey to select access as the timeslot type for the active timeslot.
Accessisashort, uplink burst for the mobile to access service from a base station.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
issynchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulse is offset by the number of bits
specified.

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.

Begin Frame

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.
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Begin Timeslot

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of a selected timedot.

Bit Rate

There are two softkeys named Bit Rate. Thefirst isamenu key (distinguished by
an arrow pointing to theright). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In this menu, is another softkey named Bit Rate.
Press this softkey to set the bit rate to any value from 163 kbps through 300 kbps.

Burst Shape

Pressing this softkey reveals a menu of choices for modifying the burst shape of
the framed data. In this menu, you can change the rise and fall time of the burst, in
bits, and you can change the rise and fall delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.

Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for a single output of your
framed data.

Configure Access

Pressing this softkey reveals a menu of softkeys for configuring an access
timeslot.

Configure Custom

Pressing this softkey revealsamenu of softkeysfor selecting the data pattern for a
custom timeslot.
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Configure Dummy

Pressing this softkey reveals a menu of softkeys for configuring a dummy
timeslot.

Configure FCorr

Pressing this softkey reveals a menu of softkeys for configuring a frequency
correction timeslot.

Configure Frame

This softkey will be used in the future for controlling the entire frame. At present,
this softkey has no function.

ConfigureHardware

Pressing this softkey reveals a menu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.

Configure Normal

Pressing this softkey reveals amenu of softkeys for configuring a normal
timeslot.

Configure Sync

Pressing this softkey reveals amenu of softkeysfor configuring a synchronization
timeslot.

Configure Timeslot

Pressing this softkey reveals amenu of choicesfor configuring the timeslots.
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Custom

Press this softkey to select a custom timeslot type for the active timeslot. A
custom timeslot is configured using an internally-generated data pattern, a
downloaded sequence of bits stored in auser file, or by supplying external data.
The custom timeslot is provided for users' flexibility but it is not a standard GSM
timeslot type.

Data

Pressing this softkey reveals a menu of choicesfor internal data generation (PN9,
PN15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you
can choose to supply your own data (download a binary file or input data using
the DATA INPUT connector).

Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed modes. When you select Framed you will be
transmitting your framed data pattern in a GSM format.

Diff Encode Off On

Press this softkey to toggle differential encoding on and off. Set Diff Encode to
On to transmit only the data bits that are different from the previous bit. Set
Diff Encode to Off to transmit the true data pattern.

Dummy

Pressthis softkey to select dummy asthetimeslot type for the activetimeslot. The
dummy burst is used as filler information for unused timeslots on the forward
link.
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E

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN 15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you can
choose to supply your own data (download a binary file or input data using the
DATA INPUT connector) for configuring the timeslot encryption bit fields.

ET

Press this softkey to change the 8-bit extended tail field (ET). The preset
hexadecimal value (when normal preset is selected) for ET reflects the GSM
standard, however you can enter anew value by pressing this softkey.

Ext

Press this softkey in the data sel ection menus to select external data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed isset to Pattern), Ext isdisplayedin
the Dat a field in the top line of the text area of the display. If you have selected
Ext for configuring the timeslot data fields, EXT is displayed in either the Dat a
field or the E field (encryption bits), both of which are located near the bottom of
the text area of the display. In framed mode, the external datais gated to the data
regions of the timeslot.

Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avalue greater than O will delay the
transmission of thetriggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.
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Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the external trigger event by the number of bits specified by the Ext Delay Bits
softkey. Thisfunction is only available when the trigger selection is set to Ext.

External 13 MHz Off On

Press this softkey to specify an externa 13 MHz reference for the internal
reference clock for the data generator. Supply the 13 MHz signa to the rear panel
13 MHz IN connector. Thissignal is for the bit clock only. The RF signal still
requires the interna or external 10 MHz reference.

Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and pressthe bits terminator softkey. The range of
values allowed is 0 through 10 hits.

Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0.20 through 30 bits.
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FCorr

Press this softkey to select frequency correction as the timesl ot type for the active
timeslot. Frequency correction is aburst where al of the bits are set to zero. This
burst is used for synchronizing the mobile to the correct frequency.

Filter

Pressing this softkey reveals a menu of choicesfor changing the bandwidth-
multiplied-by-bit-time (BbT) filter parameter and for restoring the default filter
BbT.

Filter BbT

Press this softkey to change the bandwidth-multiplied-by-bit-time (BbT) filter
parameter. The range of values allowed is 0.20 through 0.70.

FIX4
Press this softkey to select a 4-bit repeating sequence data pattern.

Frame Repeat Single Cont

Pressthis softkey to toggle between asingle output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

e 4-Bit Patterns (FIX4) - Transmits one frame.

e Other Patterns (fixed patterns of equa quantities of ones and zeroes) -
Transmits one frame.

e PN15 - Transmits a single PN 15 sequence and then restarts the PN15
sequence to fill the last frame.

e PN9 - Transmits enough frames so that the end of the PN9 sequence
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corresponds with the end of aframe.

*  User File- The user'sfile should have the appropriate data to fill an integer
number of timeslots. If not, the remaining bits are ignored.

»  External Data- The pattern repeat cannot be set to single for external data.

Frame Trigger

Pressing this softkey reveals amenu of choices for triggering your framed pattern.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Row

Pressing this softkey reveals a menu of softkeysthat help you move the selection
bar through the rows of file namesin the User File menu. You can also goto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.
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GSM Off On

Press this softkey to enable the GSM communications standard. Setting
GSM Off On to On sets up the internal hardware to generate asignal that
follows the GSM standard.

Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

»  changing thefilter BbT

e changing the transmission bit rate

»  changing the burst rising edge time and delay
e changing the burst falling edge time and delay
* inverting the phase polarity

e turning on and off differential encoding

Normal

Press this softkey to select normal as the timeslot type for the active timeslot.

Normal All
Press this softkey to select normal as the timeslot type for all timeslots.

Other Patterns

Pressing this softkey reveals a menu of data pattern selections. Each of the
selectionsin this menu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).
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Page Down

Press this softkey to move down one page at atime in the displayed catal og of
files.

Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of a modulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals a menu of choices for triggering a modulated data
pattern that is not framed.

Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PN9

Press this softkey to select the PN9 pseudorandom bit pattern.

PN9 M ode Normal Quick
Option 1EH Only

Press this softkey to toggle between normal and quick PN9 modes.
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PN15
Press this softkey to select the PN15 pseudorandom bit pattern.

Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(270.833 kbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(risetime = 4.22 bits, rise delay = 0 bits, fall time = 3.44 bits, fall delay = 4.38
bits).

Restore Default Filter BbT

Press this softkey to reset the bandwidth-multiplied-by-bit-time (BbT) filter
parameter to its default value (0.30).

Rise Delay

Press this softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values allowed is 0 through 10 bits.

Rise Time

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of vaues alowed is 0.20 through 30 bits.
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S

Press this softkey to change the 1-bit binary stealing flag for both stealing flag
fieldsin the normal burst timeslot. The stealing flag fields accept binary values of
zero or one, however, the front panel dataentry is actually hexadecimal. Any
value entered that is greater than one is automatically clipped back to a value of
one.

SS

Press this softkey to change the 41-bit synchronization sequence in the access
burst timeslot. The preset hexadecimal value (when normal preset is selected) for
SSreflectsthe GSM standard, however you can enter anew value by pressing this
softkey.

Select File
Press this softkey to select afile in the displayed catalog of binary files.

Sync

Press this softkey to select synchronization as the timeslot type for the active
timeslot. Synchronization is a downlink burst that allows the mobile to
synchronize in time with the base station.

Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.
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Sync Out Offset

Press this softkey to move the synchronization signal forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is—
155through +155 bits.

Timedot #
Press this softkey to select atimeslot to be configured.

Timedot Off On
Press this softkey to toggle the active timeslot on and off.

Timeslot Type

Pressing this softkey reveals amenu of choicesfor setting the timeslot typefor the
active timeslot.

Trigger Key

Press this softkey to select the front panel Trigger key as the pattern trigger for a
single output of your data pattern for amodulated transmission that is not framed
(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can
trigger asingle event at any time by pressing the Trigger key.

TS

Press this softkey to change the training sequence (TS). The preset hexadecimal
value (when normal preset is selected) for TS reflectsthe GSM standard, however
you can enter anew value by pressing this softkey.
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User File

Press this softkey to display the catalog of binary files stored in the signal
generator’s memory. You can select a custom file from this catalog for your data
pattern.
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Mode - NADC

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the NADC protocol) or for generating just the data pattern where the
data sequence can be output a single time or repeatedly. These softkeys are
described in this section in alphabetical order.

41s& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81s& 80's

Press this softkey to select abinary data pattern that consists of eight ones
followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulse is offset by the number of bits
specified.

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.

Begin Frame

Pressthis softkey to output a1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.

Begin Timeslot

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of a selected timedot.
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Bit Rate

There aretwo softkeys named Bit Rate. Thefirstisamenu key (distinguished by
an arrow pointing to the right). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In thismenu, is another softkey named Bit Rate.
Press this softkey to set the bit rate to any value from 40 kbps through 75.5 kbps.

Burst Shape

Pressing this softkey reveals a menu of choices for modifying the burst shape of
the framed data. In this menu, you can change therise and fall time of the burst, in
bits, and you can change the rise and fal delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.

Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for a single output of your
framed data.

cbvccC

Press this softkey to change the 12-bit coded digital verification color code
(CDVCC).

Configure Down Custom

Pressing this softkey reveals amenu of softkeys for selecting the data pattern for a
downlink custom timeslot.

Configure Down TCH

Pressing this softkey reveals a menu of softkeys for configuring atimeslot asa
downlink traffic channel.
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Configure Frame

This softkey will be used in the future for controlling the entire frame. At present,
this softkey has no function.

ConfigureHardware

Pressing this softkey reveals a menu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.

Configure Timeslot

Pressing this softkey reveals a menu of choices for configuring the timeslots.

Configure Up Custom

Pressing this softkey reveals a menu of softkeys for selecting the data pattern for
an uplink custom timeslot.

ConfigureUp TCH

Pressing this softkey reveals a menu of softkeys for configuring atimesiot as an
uplink traffic channel.

Data

Pressing this softkey reveals a menu of choicesfor internal data generation (PN9,
PN15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you
can choose to supply your own data (download a binary file or input data using
the DATA INPUT connector).
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Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed modes. When you select Framed you will be
transmitting your framed data pattern in an NADC format.

Down Custom

Press this softkey to select adownlink custom timeslot type for the active
timeslot. A downlink custom timeslot is configured using an internally-generated
data pattern, a downloaded sequence of bits stored in a user file, or by supplying
external data. Downlink timeslots cannot be mixed with uplink timeslots. If you
aready have any timeslots designated as uplink, they will be changed to downlink
when any other timeslot is designated as downlink. The downlink custom timeslot
isprovided for users’ flexibility but it is not, however, a standard NADC timeslot
type.

Down TCH

Press this softkey to select downlink traffic channel (base station to mobile) asthe
timeslot type for the active timeslot. Downlink timeslots cannot be mixed with
uplink timeslots. If you already have any timeslots designated as uplink, they will
be changed to downlink when any other timeslot is designated as downlink. When
you select Down TCH, the frame pattern is output with continuous RF power.
Power is on during off timeslots (according to the NADC standard) and a
continuous pattern of binary onesis sent during off timeslots.

Down TCH All

Press this softkey to select downlink traffic channel (base station to mobile) asthe
timeslot type for all timeslots. When you select Down TCH All, the frame
pattern is output with continuous RF power. Power is on during off timeslots
(according to the NADC standard) and a continuous pattern of binary onesis sent
during off timeslots. When all of the timeslots are off, RF power is off.
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Ext

Press this softkey in the data selection menus to select externa data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed isset to Pattern), Ext isdisplayedin
the Dat a field in the top line of the text area of the display. If you have selected
Ext for configuring the timedot data fields, EXT is displayed in either the Dat a
field near the bottom of the text area of the display. In framed mode, the external
datais gated to the data regions of the timeslot.

Ext Data Clock Normal Symbol

Press this softkey to toggle the external data clock use between Normal and
Symbol. When you select Normal, you must supply asignal (either aclock or a
pulse) to the DATA CLOCK INPUT connector to clock the DATA and SYMBOL
SYNC signals. (An unlock will occur if external datais selected and these signals
are not supplied.) When you select Symbol, no signal isrequired at the DATA
CLOCK INPUT connector. Instead, the datais clocked on both the rising and
falling edges of the SYMBOL SYNC signal.

Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avaue greater than O will delay the
transmission of thetriggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.

Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the external trigger event by the number of bits specified by the Ext Delay Bits
softkey. Thisfunction is only available when the trigger selection is set to Ext.

2-76
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Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0 through 63.50 hits.

Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0.05 through 30 bits.

Filter

Pressing this softkey reveals a menu of choices for changing the filter selection
between root Nyquist (root raised cosine) and Nyquist (raised cosine), for
changing the default filter alpha, and for restoring the default filter alpha.

Filter Alpha

Press this softkey to change the filter alpha parameter. The range of values
alowed is 0.30 through 0.60.

Filter RNYQ NYQ

Press this softkey to toggle the filter selection between root Nyquist (root raised
cosine) and Nyquist (raised cosine).
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FIX4

Pressthis softkey to select a4-bit repeating sequence data pattern. Press FIX4 and
the 4-bit pattern becomes the active function.

Frame Repeat Single Cont

Pressthis softkey to toggle between a single output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

*  4-Bit Patterns (FIX4) - A single frame is generated. The 4-bit pattern repeats
until the data fields are completely filled. Each trigger transmits the same
frame.

»  Other Patterns (fixed patterns of equal quantities of ones and zeroes) - A
single frameis generated. The selected pattern repeats until the datafieldsare
completely filled. Each trigger transmits the same frame.

* PN9- A single frameisgenerated. The data fields are filled with the leading
bits of the PN9 sequence. A trigger causes the frame to be transmitted. The
datafieldsof thisframearethenfilled sequentially with the next series of PN9
databits. A trigger causesthe frame to be transmitted. This process continues,
transmitting the entire PN9 sequence frame by frame. The last bit of the PN9
sequence in adatafield isimmediately followed by the first bit of a second
PN9 sequence.

¢ PN15- A singleframeisgenerated. The datafieldsarefilled with the leading
bits of the PN15 sequence. A trigger causes the frame to be transmitted. The
datafields of thisframe are then filled sequentially with the next series of
PN15 data bits. A trigger causes the frame to be transmitted. This process
continues, transmitting the entire PN 15 sequence frame by frame. Thelast bit
of the PN15 sequence in adatafield isimmediately followed by the first bit
of asecond PN15 sequence.

»  User File- The user'sfile should have the appropriate data to fill an integer
number of timeslots. If not, theremaining bitsaretruncated. Depending on the
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size of the file, more than one frame can possible be generated.

e External Data- External dataisclocked into the datafields of the timeslot. A
single frame is generated.

Frame Trigger

Pressing this softkey reveals a menu of choices for triggering your framed pattern.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Row

Pressing this softkey reveals a menu of softkeys that help you move the selection
bar through the rows of file namesin the User File menu. You can also goto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.
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Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

e changing the filter from root Nyquist to Nyquist
»  changing thefilter alpha

e changing the transmission bit rate

»  changing the burst rising edge time and delay

e changing the burst falling edge time and delay

* inverting the phase polarity

NADC Off On

Press this softkey to enable the NADC communications standard. Setting
NADC Off On to On sets up the internal hardware to generate a signal that
follows the NADC standard. Theinternal 1/Q modulator generates TY4DQPSK
digital modulation and the NADC and | / Qannunciators are turned on in the
display. Although the digital modulation is enabled with this softkey, the RF
carrier ismodulated by the enabled modulation only when you have also set
Mod On/Off to On.

Optimize RNYQ For EVM ACP

Press this softkey to optimize the root Nyquist filter for minimized error vector
magnitude (select EVM) or for minimized adjacent channel power (select ACP).
The EVM selection provides the most ideal passband. The ACP selection
improves stopband rejection.
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Other Patterns

Pressing this softkey reveals a menu of data pattern selections. Each of the
selectionsin this menu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).

Page Down

Press this softkey to move down one page at atime in the displayed catalog of
files.

Page Up
Press this softkey to move up one page at atime in the displayed catal og of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of a modulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals amenu of choices for triggering a modulated data
pattern that is not framed.

Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PN9
Press this softkey to select the PN9 pseudorandom bit pattern.
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PN9 M ode Normal Quick
Option 1EH Only

Press this softkey to toggle between normal and quick PN9 modes.

PN15
Press this softkey to select the PN15 pseudorandom bit pattern.

Rate Full Half

Press this softkey to toggle between NADC full- or half-rate. When you select
full-rate, timeslots 1, 2, and 3 are paired with timeslots 4, 5, and 6, respectively.
Select half-rate for 6 individual timeslots.

Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(48.600 kbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(rise time = 5.86 bits, rise delay = 9.00 hits, fall time = 5.47 bits, fall delay = 9.00
bits).

Restore Default Filter Alpha
Press this softkey to reset the filter alpha parameter to its default value (0.35).

Rise Delay

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values allowed is 0 through 63.50 bits.
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Rise Time

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of values allowed is 0.05 through 30 hits.

SACCH

Press this softkey to change the 12-bit slow associated control channel (SACCH).
The preset hexadecimal value (when normal preset is selected) for SACCH
reflects the NADC standard, however you can enter a new value by pressing this
softkey.

Select File
Press this softkey to select afile in the displayed catalog of binary files.

SYNC

Press this softkey to change the 28-bit synchronization word. The preset
hexadecimal value (when normal preset is selected) for SYNC reflectsthe NADC
standard, however you can enter anew value by pressing this softkey.

Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.

Sync Out Offset

Press this softkey to move the synchronization signa forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is -
323 through +323 hits.
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Timeslot #
Press this softkey to select atimeslot to be configured.

Timeslot Off On

Press this softkey to toggle the active timeslot on and off.

Timeslot Type

Pressing this softkey reveals a menu of choices for setting the timeslot type for
the active timeslot.

Trigger Key

Press this softkey to select the front panel Trigger key asthe pattern trigger for a
single output of a modulated data transmission that is not framed

(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can

trigger asingle event at any time by pressing the Trigger key.

Up Custom

Press this softkey to select an uplink custom timeslot type for the active timeslot.
A custom timeslot is configured using an internally-generated data pattern, a
downloaded sequence of bits stored in auser file, or by supplying external data.
Uplink timeslots cannot be mixed with downlink timeslots. If you already have
any timeslots designated as downlink, they will be changed to uplink when any
other timeslot is designated as uplink. The custom timeslot is provided for users
flexibility but it is not, however, a standard NADC timeslot type.
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Up TCH

Press this softkey to select uplink traffic channel (mobile to base station) asthe
timeslot type for the active timeslot. Uplink timeslots cannot be mixed with
downlink timeslots. If you aready have any timeslots designated as downlink,
they will be changed to uplink when any other timeslot is designated as uplink.

Up TCH All

Press this softkey to select uplink traffic channel (mobile to base station) asthe
timeslot type for all timeslots. When you select Up TCH, the frame pattern is
bursted with RF power turning off during off timeslots.

User File

Press this softkey to display the catalog of binary files stored in the signal
generator’s memory. You can select a custom file from this catalog for your data
pattern.
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Mode - PDC

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the PDC protocol) or for generating just the data pattern where the
data sequence can be output a single time or repeatedly. These softkeys are
described in this section in alphabetical order.

41's& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81's& 80's

Press this softkey to select a binary data pattern that consists of eight ones
followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulseis offset by the number of bits
specified.

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.

Begin Frame

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.

Begin Timeslot

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of a selected timeslot.
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Bit Rate

There are two softkeys named Bit Rate. Thefirstisamenu key (distinguished by
an arrow pointing to the right). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In this menu, is another softkey named Bit Rate.
Press this softkey to set the bit rate to any value from 39.900 kbps through

75.5 kbps.

Burst Shape

Pressing this softkey reveals a menu of choices for modifying the burst shape of
the framed data. In this menu, you can change therise and fall time of the burst, in
bits, and you can change the rise and fall delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.

Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for a single output of your
framed data.

CcC
Press this softkey to change the 8-bit color code (CC).

Configure Down Custom

Pressing this softkey reveals amenu of softkeysfor selecting the data pattern for a
downlink custom timeslot.

Configure Down TCH

Pressing this softkey reveals a menu of softkeysfor configuring atimeslot asa
downlink traffic channel.
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Configure Frame

This softkey will be used in the future for controlling the entire frame. At present,
this softkey has no function.

ConfigureHardware

Pressing this softkey reveals amenu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.

Configure Timeslot

Pressing this softkey reveals amenu of choicesfor configuring the timeslots.

Configure Up Custom

Pressing this softkey reveals a menu of softkeys for selecting the data pattern for
an uplink custom timeslot.

ConfigureUp TCH

Pressing this softkey reveals amenu of softkeys for configuring atimesiot as an
uplink traffic channel.

Configure Up VOX

Pressing this softkey reveals a menu of softkeys for configuring an uplink VOX
traffic channel.
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Data

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN 15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you
can choose to supply your own data (download a binary file or input data using
the DATA INPUT connector).

Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed modes. When you select Framed you will be
transmitting your framed data pattern in a PDC format.

Down Custom

Press this softkey to select adownlink custom timeslot type for the active
timeslot. A custom timeslot is configured using an internally-generated data
pattern, a downloaded sequence of bits stored in a user file, or by supplying
external data. Downlink timeslots cannot be mixed with uplink timedots. If you
aready have any timeslots designated as uplink, they will be changed to downlink
when any other timeslot is designated as downlink. The custom timeslot is
provided for users' flexibility but it is not a standard PDC timeslot.

Down TCH

Pressthis softkey to select downlink traffic channel (base station to mobile) asthe
timeslot type for the active timeslot. Downlink timesl ots cannot be mixed with
uplink timeslots. If you aready have any timeslots designated as uplink, they will
be changed to downlink when any other timeslot is designated as downlink. When
you select Down TCH, the frame pattern is output with continuous RF power.
Power is on during off timeslots (according to the PDC standard) and a
continuous pattern of binary onesis sent during off timeslots.
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Down TCH All

Press this softkey to select downlink traffic channel (base station to mobile) asthe
timeslot type for all timeslots. When you select Down TCH All, the frame pattern
isoutput with continuous RF power. Power is on during off timeslots (according
to the PDC standard) and a continuous pattern of binary onesis sent during off
timeslots. When all of the timeslots are off, RF power is off.

Ext

Press this softkey in the data selection menus to select external data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed is set to Pattern), Ext isdisplayedin
the Dat a field in the top line of the text area of the display. If you have selected
Ext for configuring the timeslot data fields, EXT isdisplayed in either the Dat a
field or the TCH, both of which are located near the bottom of the text area of the
display. In framed mode, the external data is gated to the data regions of the
timeslot.

Ext Data Clock Normal Symbol

Press this softkey to toggle the external data clock use between Normal and
Symbol. When you select Normal, you must supply asignal (either aclock or a
pulse) to the DATA CLOCK INPUT connector to clock the DATA and SYMBOL
SYNC signals. (An unlock will occur if external datais selected and these signals
are not supplied.) When you select Symbol, no signal isrequired at the DATA
CLOCK INPUT connector. Instead, the datais clocked on both the rising and
falling edges of the SYMBOL SYNC signal.
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Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avalue greater than O will delay the
transmission of thetriggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.

Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the external trigger event by the number of bits specified by the Ext Delay Bits
softkey. This function is only available when the trigger selection is set to Ext.

Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0 through 63.50 bits.

Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0.05 through 30 bits.
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Filter

Pressing this softkey reveals a menu of choices for changing the filter selection
between root Nyquist (root raised cosine) and Nyquist (raised cosine), for
changing the default filter alpha, and for restoring the default filter alpha.

Filter Alpha

Press this softkey to change the filter alpha parameter. The range of values
alowed is 0.30 through 0.60.

Filter RNYQ NYQ

Press this softkey to toggle the filter selection between root Nyquist (root raised
cosine) and Nyquist (raised cosine).

FIX4

Pressthis softkey to select a4-bit repeating sequence data pattern. Press FI1X4 and
the 4-bit pattern becomes the active function.

Frame Repeat Single Cont

Pressthis softkey to toggle between asingle output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

*  4-Bit Patterns (FIX4) - A single frame is generated. The 4-bit pattern repeats
until the data fields are completely filled. Each trigger transmits the same
frame.

e Other Patterns (fixed patterns of equa quantities of ones and zeroes) - A
single frame is generated. The selected pattern repeats until the datafieldsare
completely filled. Each trigger transmits the same frame.

¢ PN9- A singleframeis generated. The datafields are filled with the leading
bits of the PN9 sequence. A trigger causes the frame to be transmitted. The
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datafieldsof thisframe are thenfilled sequentially with the next series of PN9
databits. A trigger causesthe frame to be transmitted. This process continues,
transmitting the entire PN9 sequence frame by frame. The last bit of the PN9
sequence in adatafield isimmediately followed by the first bit of a second
PN9 sequence.

e PN15- A singleframeisgenerated. The datafieldsarefilled with the leading
bits of the PN15 sequence. A trigger causes the frame to be transmitted. The
datafields of thisframe are then filled sequentially with the next series of
PN15 data bits. A trigger causes the frame to be transmitted. This process
continues, transmitting the entire PN15 sequence frame by frame. Thelast bit
of the PN15 sequencein adatafield isimmediately followed by thefirst bit
of asecond PN15 sequence.

*  User File- The user'sfile should have the appropriate data to fill an integer
number of timedlots. If not, the remaining bitsare truncated. Depending on the
size of the file, more than one frame can possible be generated.

e External Data- External datais clocked into the datafields of the timeslot. A
single frame is generated.

Frame Trigger

Pressing this softkey reveals a menu of choicesfor triggering your framed pattern.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.




Hardkeys and Softkeys
Mode - PDC

Goto Row

Pressing this softkey reveals amenu of softkeys that help you move the selection
bar through the rows of file names in the User File menu. You can also goto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.

Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

»  changing the filter from root Nyquist to Nyquist
e changing thefilter apha

»  changing the transmission bit rate

e changing the burst rising edge time and delay

»  changing the burst falling edge time and delay

e inverting the phase polarity

Optimize RNYQ For EVM ACP

Press this softkey to optimize the root Nyquist filter for minimized error vector
magnitude (select EVM) or for minimized adjacent channel power (select ACP).
The EVM selection provides the most ideal passband. The ACP selection
improves stopband rejection.
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Other Patterns

Pressing this softkey reveals a menu of data pattern selections. Each of the
selectionsin thismenu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).

Page Down

Press this softkey to move down one page at atime in the displayed catal og of
files.

Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of amodulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals a menu of choices for triggering a modulated data
pattern that is not framed.

PDC Off On

Press this softkey to enable the PDC communications standard. Setting

PDC Off On to On setsup theinternal hardware to generate asignal that follows
the PDC standard. The internal 1/Q modulator generates T"4ADQPSK digital
modulation and the PDC and | / Qannunciators are turned on in the display.
Although the digital modulation is enabled with this softkey, the RF carrier is
modulated by the enabled modulation only when you have also set Mod On/Off
to On.
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Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PN9
Press this softkey to select the PN9 pseudorandom bit pattern.

PN9 Mode Normal Quick
Option 1EH Only

Press this softkey to toggle between normal and quick PN9 modes.

PN15
Press this softkey to select the PN 15 pseudorandom bit pattern.

Rate Full Half

Press this softkey to toggle between PDC full- or half-rate. When you select full-
rate, timeslots 0, 1, and 2 are paired with timeslots 3, 4, and 5, respectively. Select
half-rate for 6 individual timeslots.

Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(42.000 kbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(rise time = 5.47 hits, rise delay = 8.00 bits, fall time = 5.83 bits, fal delay = 9.50
bits).
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Restore Default Filter Alpha
Press this softkey to reset the filter alpha parameter to its default value (0.50).

Rise Delay

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values alowed is 0 through 63.50 bits.

Rise Time

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of values allowed is 0.05 through 30 bits.

SACCH

Press this softkey to enable the PDC communications standard. Setting

PDC Off On to On setsup theinternal hardware to generate asignal that follows
the PDC standard. The internal 1/Q modulator generates T"4ADQPSK digital
modulation and the PDC and | / Qannunciators are turned on in the display.
Although the digital modulation is enabled with this softkey, the RF carrier is
modulated by the enabled modulation only when you have also set Mod On/Off
to On.

Select File
Press this softkey to select afilein the displayed catalog of binary files.

SW

Press this softkey to change the 20-bit synchronization word. The preset
hexadecimal value (when normal preset is selected) for SW reflects the PDC
standard, however you can enter a new value by pressing this softkey.
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Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.

Sync Out Offset

Press this softkey to move the synchronization signa forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is —
323 through +323 hits.

TCH

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN 15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you can
choose to supply your own data (download a binary file or input data using the
DATA INPUT connector) for configuring the timeslot TCH fields.

Timedot #
Press this softkey to select atimeslot to be configured.

Timedot Off On

Press this softkey to toggle the active timeslot on and off.

Timedot Type

Pressing this softkey reveals amenu of choicesfor setting the timeslot typefor the
active timeslot.




Hardkeys and Softkeys
Mode - PDC

Trigger Key

Press this softkey to select the front panel Trigger key asthe pattern trigger for a
single output of a modulated data transmission that is not framed

(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can

trigger asingle event at any time by pressing the Trigger key.

Up Custom

Press this softkey to select an uplink custom timeslot type for the active timeslot.
An uplink custom timeslot is configured using an internally-generated data
pattern, a downloaded sequence of bits stored in a user file, or by supplying
external data. Uplink timeslots cannot be mixed with downlink timedots. If you
aready have any timeslots designated as downlink, they will be changed to uplink
when any other timeslot is designated as uplink. The uplink custom timeslot is
provided for users' flexibility but it is not a standard PDC timeslot.

Up TCH

Press this softkey to select uplink traffic channel (mobile to base station) as the
timeslot type for the active timeslot. Uplink timeslots cannot be mixed with
downlink timeslots. If you aready have any timeslots designated as downlink,
they will be changed to uplink when any other timeslot is designated as uplink.

Up TCH All

Press this softkey to select uplink traffic channel (mobile to base station) as the
timeslot type for al timeslots.

Up VOX

Press this softkey to select uplink voice activated transmission channel asthe
timeslot type for the active timeslot.
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User File

Press this softkey to display the catalog of binary files stored in the signal
generator’s memory. You can select a custom file from this catalog for your data
pattern.
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Mode - PHS

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the PHS protocol) or for generating just the data pattern where the data
seguence can be output a single time or repeatedly. These softkeys are described
in this section in alphabetical order.

41s& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81's& 80's

Press this softkey to select a binary data pattern that consists of eight ones

followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulseis offset by the number of bits
specified.

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.

Begin Frame

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.

Begin Timeslot

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of a selected timeslot.
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Bit Rate

There are two softkeys named Bit Rate. Thefirstisamenu key (distinguished by
an arrow pointing to the right). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In this menu, is another softkey named Bit Rate.
Press this softkey to set the bit rate to any value from 320.000 kbps through
605.000 kbps.

Burst Shape

Pressing this softkey reveals a menu of choices for modifying the burst shape of
the framed data. In this menu, you can change therise and fall time of the burst, in
bits, and you can change the rise and fall delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.

Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for a single output of your
framed data.

Configure Custom

Pressing this softkey reveals amenu of softkeysfor selecting the data pattern for a
custom timeslot.

Configure Frame

Pressing this softkey reveals a menu for enabling scramble capability and setting
the scramble seed.

2-104



Hardkeys and Softkeys
Mode - PHS

ConfigureHardware

Pressing this softkey reveals a menu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.

Configure TCH

Pressing this softkey reveals a menu of softkeys for configuring atimeslot asa
traffic channel.

Configure Timeslot

Pressing this softkey reveals amenu of choicesfor configuring the timeslots.

Configure SYNC

Pressing this softkey reveals a menu of softkeys for configuring atimesiot asa
synchronization burst.

Control Channel Dnlink Uplink

Press this softkey to toggle between configuring uplink and downlink channels.

CSID

Pressthis softkey to change the 42-bit cell station identification code (CSID). The
preset hexadecimal value (when normal preset is selected) for CSID reflects the
PHS standard, however you can enter a new value by pressing this softkey.
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Custom

Press this softkey to select a custom timeslot type for the active timeslot. A
custom timeslot is configured using an internally-generated data pattern, a
downloaded sequence of bits stored in auser file, or by supplying external data.
The custom timeslot is provided for users’ flexibility but it is not a standard PHS
timeslot type.

Data

Pressing this softkey reveals a menu of choicesfor internal data generation (PN9,
PN15, fixed, 4-bit repeating sequences, set patterns of ones and zeroes) or you
can choose to supply your own data (download a binary file or input data using
the DATA INPUT connector).

Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed modes. When you select Framed you will be
transmitting your framed data pattern in a PHS format.

Ext

Press this softkey in the data selection menusto select externa data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed isset to Pattern), Ext isdisplayedin
the Dat a field in the top line of the text area of the display. If you have selected
Ext for configuring the timedot data fields, EXT is displayed in either the Dat a
field or the TCH, both of which are located near the bottom of the text area of the
display. In framed mode, the externa datais gated to the data regions of the
timeslot.
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Ext Data Clock Normal Symbol

Press this softkey to toggle the external data clock use between Normal and
Symbol. When you select Normal, you must supply asignal (either aclock or a
pulse) to the DATA CLOCK INPUT connector to clock the DATA and SYMBOL
SYNC signals. (An unlock will occur if external datais selected and these signals
are not supplied.) When you select Symbol, no signal isrequired at the DATA
CLOCK INPUT connector. Instead, the datais clocked on both the rising and
falling edges of the SYMBOL SYNC signal.

Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avalue greater than O will delay the
transmission of the triggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.

Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the externa trigger event by the number of bits specified by the Ext Delay Bits
softkey. This function is only available when the trigger selection is set to Ext.

Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0 through 63.50 bits.
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Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired value is displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and pressthe bits terminator softkey. The range of
values allowed is 0.40 through 30 hits.

Filter

Pressing this softkey reveals a menu of choices for changing the filter selection
between root Nyquist (root raised cosine) and Nyquist (raised cosine), for
changing the default filter apha, and for restoring the default filter alpha.

Filter Alpha

Press this softkey to change the filter alpha parameter. The range of values
allowed is 0.30 through 0.60.

Filter RNYQ NYQ

Press this softkey to toggle the filter selection between root Nyquist (root raised
cosine) and Nyquist (raised cosine).

FIX4

Pressthis softkey to select a4-bit repeating sequence data pattern. Press FIX4 and
the 4-bit pattern becomes the active function.

Frame Repeat Single Cont

Pressthis softkey to toggle between a single output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

e 4-Bit Patterns (FIX4) - A single frame is generated. The 4-bit pattern repeats
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until the data fields are completely filled. Each trigger transmits the same
frame.

e Other Patterns (fixed patterns of equa quantities of ones and zeroes) - A
single frame is generated. The selected pattern repeats until the datafieldsare
completely filled. Each trigger transmits the same frame.

¢ PN9- A singleframeis generated. The datafields are filled with the leading
bits of the PN9 sequence. A trigger causes the frame to be transmitted. The
datafieldsof thisframe arethen filled sequentially with the next series of PN9
databits. A trigger causesthe frameto be transmitted. This process continues,
transmitting the entire PN9 sequence frame by frame. The last bit of the PN9
sequencein adatafield isimmediately followed by the first bit of a second
PN9 sequence.

* PN15- A singleframeisgenerated. The datafields are filled with the leading
bits of the PN15 sequence. A trigger causes the frame to be transmitted. The
datafields of this frame are then filled sequentially with the next series of
PN15 data bits. A trigger causes the frame to be transmitted. This process
continues, transmitting the entire PN 15 sequence frame by frame. Thelast bit
of the PN 15 sequence in adatafield isimmediately followed by the first bit
of asecond PN15 sequence.

e User File- The user’sfile should have the appropriate datato fill an integer
number of timeslots. If not, the remaining bitsare truncated. Depending on the
size of the file, more than one frame can possible be generated.

e External Data- Externa dataisclocked into the datafields of the timeslot. A
single frame is generated.

Frame Trigger

Pressing this softkey reveals amenu of choicesfor triggering your framed pattern.
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Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Row

Pressing this softkey reveals a menu of softkeysthat help you move the selection
bar through the rows of file namesin the User File menu. You can alsogoto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.

IDLE

Press this softkey to change the 34-bit idle message (IDLE). The preset
hexadecimal value (when normal preset is selected) for IDLE reflects the PHS
standard, however you can enter a new value by pressing this softkey.
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Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

e changing thefilter from root Nyquist to Nyquist
»  changing thefilter alpha

e changing the transmission bit rate

»  changing the burst rising edge time and delay

e changing the burst falling edge time and delay

* inverting the phase polarity

Optimize RNYQ For EVM ACP

Press this softkey to optimize the root Nyquist filter for minimized error vector
magnitude (select EVM) or for minimized adjacent channel power (select ACP).
The EVM selection provides the most ideal passband. The ACP selection
improves stopband rejection.

Other Patterns

Pressing this softkey reveals amenu of data pattern selections. Each of the
selectionsin this menu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).

Page Down

Press this softkey to move down one page at atime in the displayed catalog of
files.
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Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of amodulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals a menu of choices for triggering a modulated data
pattern that is not framed.

Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PHS Off On

Press this softkey to enable the PHS communications standard. Setting

PHS Off On to On sets up theinternal hardware to generate the structure that
follows the PHS standard. The internal 1/Q modulator generates TW4ADQPSK
digital modulation and the PHS and | / Qannunciators are turned on in the
display. Although the digital modulation is enabled with this softkey, the RF
carrier ismodulated by the enabled modulation only when you have also set
Mod On/Off to On.

PN9
Press this softkey to select the PN9 pseudorandom bit pattern.
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PN9 Mode Normal Quick
Option 1EH Only

Press this softkey to toggle between normal and quick PN9 modes.

PN15
Press this softkey to select the PN15 pseudorandom bit pattern.

PSID

Pressthis softkey to change the 28-bit personal station identification code (PSID).
The preset hexadecimal value (when normal preset is selected) for PSID reflects
the PHS standard, however you can enter a new value by pressing this softkey.

Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(384.000 kbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(rise time = 4.98 bits, rise delay = 6.50 bits, fall time = 4.54 bits, fall delay = 8.50
bits).

Restore Default Filter Alpha
Press this softkey to reset the filter alpha parameter to its default value (0.50).

Rise Delay

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values allowed is 0 through 63.50 bits.
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Rise Time

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of values allowed is 0.40 through 30 bits.

SA

Press this softkey to change the 16-bit slow associated control channel (SACCH).
The preset hexadecimal value (when normal preset is selected) for SACCH
reflects the PHS standard, however you can enter anew value by pressing this
softkey.

Scramble Off On

Press this softkey to enable the scramble capability. When Scramble Off On is
set to On, the datain the related fields will be scrambled using the seed value set
with the Scramble Seed softkey.

Scramble Seed

Press this softkey to set the scramble seed value. The scramble seed specifies the
starting point in the PRBS generator for the scramble. The range of values
alowed is hexadecimal 000 through 3FF.

Select File
Press this softkey to select afilein the displayed catalog of binary files.

SYNC

Press this softkey to select up synchronization burst as the timeslot type for the
active timeslot.
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Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.

Sync Out Offset

Press this softkey to move the synchronization signa forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is —
239 through +239 hits.

TCH

There are two softkeys named TCH. The first is aselection in the Timesot Type
menu. Pressthis softkey to select traffic channel as the timeslot type for the active
timeslot. When you have selected TCH for atimeslot, the visual representation of
the timeslot pattern on the display isimmediately updated to show your
configuration.

TCH All

Press this softkey to select traffic channel as the timeslot type for all timeslots.
(Your selection will apply to all the timeslotsin either the uplink or the downlink
channel depending on which you have activated with the

Control Channel Dnlink Uplink softkey.)

Timedot #
Press this softkey to select atimeslot to be configured.

Timedot Off On

Press this softkey to toggle the active timeslot on and off.
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Timeslot Type

Pressing this softkey reveals a menu of choices for setting the timeslot type for
the active timeslot.

Trigger Key

Press this softkey to select the front panel Trigger key asthe pattern trigger for a
single output of a modulated data transmission that is not framed

(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can

trigger asingle event at any time by pressing the Trigger key.

User File

Press this softkey to display the catalog of binary files stored in the signal
generator’s memory. You can select a custom file from this catalog for your data
pattern.

uw

Press this softkey to change the unique word (UW). The preset hexadecimal value
(when normal preset is selected) for UW reflects the PHS standard, however you
can enter anew value by pressing this softkey.
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Mode- TETRA

Pressing this softkey reveals a menu of softkeys for generating data patterns that
are formatted into a framed structure (where the data bits are located in fields
defined by the TETRA protocol) or for generating just the data pattern where the
data sequence can be output a single time or repeatedly. These softkeys are
described in this section in alphabetical order.

41s& 40's

Press this softkey to select a binary data pattern that consists of four ones
followed by four zeroes.

81s& 80's

Press this softkey to select abinary data pattern that consists of eight ones
followed by eight zeroes.

161's& 160's

Press this softkey to select a binary data pattern that consists of sixteen ones
followed by sixteen zeroes.

321's& 320's

Press this softkey to select a binary data pattern that consists of thirty-two ones
followed by thirty-two zeroes.
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641's& 640's

Press this softkey to select a binary data pattern that consists of sixty-four ones
followed by sixty-four zeroes.

All Timeslots

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of each timeslot in aframe. If you have entered a
value for Sync Out Offset, the synchronizing pulse is offset by the number of
bits specified.

B

Press this softkey to change the 30-bit broadcast bits (B) value. To enter avalue
(in hexadecimal), press B. The broadcast bits value becomes the active function.

Bl

Press this softkey to change the 14-bit broadcast bits (B1) vaue. To enter avalue
(in hexadecimal), press B1. The broadcast bits value becomes the active function.

B2

Press this softkey to change the 16-bit broadcast bits (B2) vaue. To enter avalue
(in hexadecimal), press B2. The broadcast bits value becomes the active function.

BBG Data Clock Ext Int

Press this softkey to select the internal data clock for the baseband generator or to
select an externally-supplied data clock. A data clock or symbol clock input must
be supplied when external mode is selected.
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Begin Frame

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to thefirst bit of the first frame.

Begin Pattern

Pressthis softkey to output a 1-bit pulseto the EVENT 1 rear panel connector that
is synchronized to the first bit of your unframed data pattern (Data Format
Pattern Framed is set to Pattern), and for each repetition of the pattern.

Begin Timeslot

Press this softkey to output a 1-bit signal to the EVENT 1 rear panel connector
that is synchronized to the first bit of a selected timedot.

Bit Rate

There are two softkeys named Bit Rate. Thefirst isamenu key (distinguished by
an arrow pointing to the right). Pressing this softkey revealsamenu of choicesfor
setting the transmission bit rate. In this menu, there is another softkey named

Bit Rate. Press this softkey to set the bit rate to any value from 31.000 kbps
through 37.800 kbps.

Burst Shape

Pressing this softkey reveals amenu of choices for modifying the burst shape of
the framed data. In this menu, you can change therise and fall time of the burst, in
bits, and you can change the rise and fall delay of the burst, in bits. A softkey is
also provided to return the default burst shape values.
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Bus

Press this softkey to use the HP-IB as the pattern trigger for a single output of
your unframed data pattern or as the frame trigger for asingle output of your
framed data.

Configure Dn Custom Cont

Pressing this softkey reveals amenu of softkeysfor selecting the data pattern for a
continuous downlink custom timeslot.

Configure Dn Custom Disc

Pressing this softkey reveals amenu of softkeysfor selecting the data pattern for a
discontinuous downlink custom timeslot.

Configure Dn Normal Cont

Pressing this softkey reveals a menu of softkeysfor configuring atimeslot asa
downlink continuous normal timeslot.

Configure Dn Normal Disc

Pressing this softkey reveals a menu of softkeys for configuring atimesiot as a
downlink discontinuous normal timeslot.

Configure Dn Sync Cont

Pressing this softkey reveals a menu of softkeys for configuring atimesiot as a
downlink continuous synchronization timeslot.
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Configure Dn Sync Disc

Pressing this softkey reveals a menu of softkeys for configuring atimesiot asa
downlink discontinuous synchronization timeslot.

Configure Frame

Pressing this softkey reveals a menu for enabling scramble capability, setting the
scramble seed value, and selecting the PN9 mode.

ConfigureHardware

Pressing this softkey reveals a menu that allows you to set or select a particular
latch or hardware configuration to meet your specific needs.

Configure Timeslot

Pressing this softkey reveals amenu of choicesfor configuring the timeslots.

Configure Up Control 1

Pressing this softkey reveals amenu of softkeys for configuring atimesiot as an
uplink subslot 1 control timeslot. Up control 1ishalf of atimeslot in length.
Either subslot 1 or subslot 2 can be filled, but not both.

Configure Up Control 2

Pressing this softkey reveals a menu of softkeys for configuring atimesiot as an
uplink subslot 2 control timeslot. Up control 2 is half of atimeslot in length.
Either subslot 1 or subslot 2 can be filled, but not both.
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Configure Up Custom

Pressing this softkey reveals a menu of softkeys for selecting the data pattern for
an uplink custom timeslot.

Configure Up Normal

Pressing this softkey reveals a menu of softkeysfor configuring atimeslot as an
uplink normal timeslot.

Data

Pressing this softkey reveals amenu of choicesfor internal data generation (PN9,
PN15, fixed 4-bit repeating sequences, set patterns of ones and zeroes) or you can
choose to supply your own data (download a binary file or input data using the
DATA INPUT connector).

Data Format Pattern Framed

Press this softkey to toggle between Data Format Pattern and
Data Format Framed mode. When you select Framed, you will be
transmitting your framed data pattern in a TETRA format.

Dn Custom Cont

Press this softkey to select a downlink continuous custom timeslot type for the
active timeslot. A downlink continuous custom timeslot is configured using an
internally-generated data pattern, a downloaded sequence of bits stored in a user
file, or by supplying external data. This custom timeslot is provided for users’
flexibility but it is not a standard TETRA timeslot.
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Dn Custom Disc

Press this softkey to select a downlink discontinuous custom timeslot type for the
activetimeslot. A downlink discontinuous custom timeslot is configured using an
internally-generated data pattern, a downloaded sequence of bits stored in a user
file, or by supplying external data. This custom timeslot is provided for users
flexibility but it is not a standard TETRA timeslot.

Dn Normal Cont

Press this softkey to select downlink continuous normal as the timeslot type for
the active timeslot.

Dn Normal Disc

Pressthis softkey to select downlink discontinuous normal asthe timeslot type for
the active timeslot.

Dn Sync Cont

Press this softkey to select downlink continuous synchronization as the timeslot
type for the active timeslot.

Dn Sync Disc

Press this softkey to select downlink discontinuous synchronization as the
timeslot type for the active timeslot.

Ext

Press this softkey in the data sel ection menus to select external data. With Ext
selected, you should apply the data signal to the DATA INPUT connector. If you
have selected Ext as a data pattern for modulated transmissions that are not
framed (Data Format Pattern Framed isset to Pattern), Ext isdisplayedin
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the Dat a field in the top line of the text area of the display. If you have selected

Ext for configuring the timedlot data fields, EXT is displayed in either the Dat a
field located near the bottom of the text area of the display. In framed mode, the

external datais gated to the data regions of the timeslot.

Ext Data Clock Normal Symbol

Press this softkey to toggle the external data clock use between Normal and
Symbol. When you select Normal, you must supply asignal (either aclock or a
pulse) to the DATA CLOCK INPUT connector to clock the DATA and SYMBOL
SYNC signals. (An unlock will occur if external dataiis selected and these signals
are not supplied.) When you select Symbol, no signal isrequired at the DATA
CLOCK INPUT connector. Instead, the datais clocked on both the rising and
falling edges of the SYMBOL SYNC signal.

Ext Delay Bits

Press this softkey to specify the number of bits for the external trigger delay.
When Ext Delay Off On isset to On, avalue greater than O will delay the
transmission of thetriggered data after the external trigger event by the number of
bits specified. The range of values allowed is 0 through 65,535 bits. This softkey
isinactive until the trigger selection is set to Ext.

Ext Delay Off On

Press this softkey to toggle the external trigger delay on and off. When this
function is turned on, the transmission of the triggered data will be delayed after
the external trigger event by the number of bits specified by the Ext Delay Bits
softkey. This function is only available when the trigger selection is set to Ext.
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Fall Delay

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge delay. To change the fall delay, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0 through 63.50 hits.

Fall Time

Press this softkey to change the shape of the bursted RF signal by entering a
falling edge time. To change the fall time, rotate the front panel knob until the
desired valueis displayed, use the up and down arrow keys, or enter the value
using the numeric keypad and press the bits terminator softkey. The range of
values allowed is 0.024 through 30 bits.

FCOR

Press this softkey to change the 80-bit frequency correction bits (FCOR) value.
The preset hexadecimal value (when normal preset is selected) for the frequency
correction hits reflects the TETRA standard, however you can enter a new value
by pressing this softkey.

Filter

Pressing this softkey reveals a menu of choices for changing the filter selection
between root Nyquist (root raised cosine) and Nyquist (raised cosine), for
changing the default filter alpha, and for restoring the default filter alpha.

Filter Alpha

Press this softkey to change the filter alpha parameter. The range of values
alowed is 0.30 through 0.60.
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Filter RNYQ NYQ

Press this softkey to toggle the filter selection between Root Nyquist (root raised
cosine) and Nyquist (raised cosine). Notice that your filter selection is shown on
the display in the Filter field.

FIX4

Pressthis softkey to select a4-bit repeating sequence data pattern. Press FIX4 and
the 4-bit pattern becomes the active function.
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Frame Repeat Single Cont

Pressthis softkey to toggle between asingle output of framed data and continuous
transmission of frames. Selecting Single will output the following sequences:

e 4-Bit Patterns (FIX4) - A single frame is generated. The 4-bit pattern repeats
until the data fields are completely filled. Each trigger transmits the same
frame.

e Other Patterns (fixed patterns of equa quantities of ones and zeroes) - A
singleframeisgenerated. The selected pattern repeats until the datafieldsare
completely filled. Each trigger transmits the same frame.

* PN9- A singleframeis generated. The datafields are filled with the leading
bits of the PN9 sequence. A trigger causes the frame to be transmitted. The
datafieldsof thisframeare then filled sequentially with the next series of PN9
databits. A trigger causesthe frameto be transmitted. This process continues,
transmitting the entire PN9 sequence frame by frame. The last bit of the PN9
sequence in adatafield isimmediately followed by the first bit of a second
PN9 sequence.

¢ PN15- A singleframeisgenerated. The datafields arefilled with the leading
bits of the PN15 sequence. A trigger causes the frame to be transmitted. The
datafields of this frame are then filled sequentially with the next series of
PN15 data bits. A trigger causes the frame to be transmitted. This process
continues, transmitting the entire PN15 sequence frame by frame. Thelast bit
of the PN15 sequence in adata field isimmediately followed by the first bit
of a second PN15 sequence.

*  User File- The user’sfile should have the appropriate data to fill an integer
number of timeslots. If not, the remaining bitsare truncated. Depending on the
size of the file, more than one frame can possible be generated.

e External Data- External dataisclocked into the datafields of the timeslot. A
single frame is generated.
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Frame Trigger

Pressing this softkey reveals a menu of choicesfor triggering your framed pattern.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of file namesin the
Goto Row menu that is accessed from the User File menu.

Goto Row

Pressing this softkey reveals a menu of softkeysthat help you move the selection
bar through the rows of file namesin the User File menu. You can alsogoto a
specific row by rotating the front panel knob, using the up and down arrow keys,
or entering the row number with the numeric keypad. Once the desired row
number is displayed, press the Enter terminator softkey.

Goto Top Row

Press this softkey to move the selection bar to the top row of file namesin the
Goto Row menu that is accessed from the User File menu.
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Modify Sandard

Pressing this softkey reveals a menu of choices for modifying the standard
transmission in the following ways:

e changing thefilter from root Nyquist to Nyquist
»  changing thefilter alpha

e changing the transmission bit rate

»  changing the burst rising edge time and delay

e changing the burst falling edge time and delay

* inverting the phase polarity

Optimize RNYQ For EVM ACP

Press this softkey to optimize the root Nyquist filter for minimized error vector
magnitude (select EVM) or for minimized adjacent channel power (select ACP).
The EVM selection provides the most ideal passband. The ACP selection
improves stopband rejection.

Other Patterns

Pressing this softkey reveals amenu of data pattern selections. Each of the
selectionsin this menu is a pattern of equal quantities of ones and zeroes (such as
four ones and four zeroes).

Page Down

Press this softkey to move down one page at atime in the displayed catalog of
files.
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Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

Pattern Repeat Single Cont

Set this softkey to Single to output one occurrence of amodulated data pattern
that is not framed.

Pattern Trigger

Pressing this softkey reveals a menu of choices for triggering a modulated data
pattern that is not framed.

Phase Polarity Normal Invert

Press this softkey to reverse the direction of rotation of the phase modulation
vector.

PN9
Press this softkey to select the PN9 pseudorandom bit pattern.

PN9 M ode Normal Quick

Press this softkey to toggle between normal and quick PN9 modes.

PN15
Press this softkey to select the PN15 pseudorandom bit pattern.
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Restore Default Bit Rate

Press this softkey to reset the transmission bit rate to the default value
(36.000 kbps).

Restore Default Burst Shape

Press this softkey to reset the burst shape characteristics to their default values
(rise time = 9.376 bits, rise delay = 9.50 bits, fall time = 7.814 bits, fall delay =
9.50 hits).

Restore Default Filter Alpha
Press this softkey to reset the filter alpha parameter to its default value (0.350).

Rise Delay

Pressthis softkey to change the shape of the bursted RF signal by entering arising
edge delay. The range of values allowed is 0 through 63.50 hits.

Rise Time

Press this softkey to change the shape of the bursted RF signal by entering arising
edge time. The range of values allowed is 0.024 through 30 bits.

Scramble Off On

Press this softkey to enable the scramble capability. When Scramble Off On is
set to On, the datain the related fields will be scrambled using the seed value set
with the Scramble Seed softkey.
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Scramble Seed

Press this softkey to set the scramble seed value. The scramble seed specifies the
starting point in the PRBS generator for the scramble. The range of values
alowed is hexadecimal 00000000 through FFFFFFFF.

Select File
Press this softkey to select afilein the displayed catalog of binary files.

SSB
Press this softkey to change the 120-bit synchronization block bits (SSB) value.

STS

Press this softkey to change the 38-bit synchronization training sequence bits
(STS) value. The preset hexadecimal value (when normal preset is selected) for
the synchronization training sequence hits reflectsthe TETRA standard, however
you can enter a new value by pressing this softkey.

Sync Out

Press this softkey to reveal a menu of choices for outputting a 1-bit
synchronization signal to the EVENT 1 rear panel connector.

Sync Out Offset

Press this softkey to move the synchronization signal forward or back from the
beginning of the data pattern, frame, or timeslot. The range of values allowed is -
509 through +509 bits.
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TETRA Off On

Press this softkey to enable the TETRA communications standard. Setting
TETRA Off On to On sets up theinternal hardware to generate the structure that
follows the TETRA standard. Theinternal I/Q modulator generates T4DQPSK
digital modulation and the TETRA and | / Qannunciators are turned on in the
display. Although the digital modulation is enabled with this softkey, the RF
carrier is modulated by the enabled modulation only when you have also set
Mod On/Off to On.

Timedot #
Press this softkey to select atimeslot to be configured.

Timedot Off On

Press this softkey to toggle the active timeslot on and off.

Timedot Type

Pressing this softkey reveals amenu of choicesfor setting the timeslot typefor the
active timeslot.

Trigger Key

Press this softkey to select the front panel Trigger key asthe pattern trigger for a
single output of a modulated data transmission that is not framed

(Data Format Pattern Framed is set to Pattern) or select the Trigger key as
the frame trigger for asingle output of your framed data. Once selected, you can
trigger asingle event at any time by pressing the Trigger key.
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TS

Press this softkey to change the training sequence (TS). The preset hexadecimal
value (when normal preset is selected) for TS reflectsthe TETRA standard,
however you can enter a new value by pressing this softkey.

Up Control 1

Press this softkey to select uplink control subslot 1 as the timeslot type for the
active timeslot.

Up Control 2

Press this softkey to select uplink control subslot 2 as the timeslot type for the
active timeslot.

Up Custom

Press this softkey to select an uplink custom timeslot type for the active timeslot.
An uplink custom timeslot is configured using an internally-generated data
pattern, a downloaded sequence of bits stored in a user file, or by supplying
external data. The uplink custom timeslot is provided for users' flexibility butitis
not a standard TETRA timeslot.

Up Normal

Press this softkey to select uplink normal as the timeslot type for the active
timeslot.

User File

Press this softkey to display the catalog of binary files stored in the signal
generator’s memory. You can select a custom file from this catalog for your data
pattern.
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Numeric Keypad

The numeric keypad consists of the digit keys (0 through 9), a decimal point key,
and a backspace key, The backspace key has dual functions for both
backspacing and for changing the sign of a value to positive or negative. Use
these keys at any time when the active function requires avalue input. The
backspace key function changes with the situation.

If you are modifying a previously entered value:

« Ifthevalueisnegative, pressing the backspacekey deletesthe entirevalueand
leaves the negative sign. Subseguent key presses change the sign between
positive and negative states.

» Ifthevalueispositive, pressing the backspace key deletesthe entire value and
also changes the sign to a negative state. Subsequent key presses change the
sign between positive and negative states.

If you are entering anew value:

e If thecursoristo theright of the digits, pressing the backspace key deletesthe
digit immediately to the left. When no digits remain, subsequent key presses
change the sign between positive and negative states.

e If the cursor ison adigit, pressing the backspace key deletes the digit
immediately to the left. When a single digit remains, pressing the backspace
key changesthe negative sign (if present) to positive and then subsequent key
presses have no effect.

These keys have autorepeat capability (except for the decimal point key). Hold a
key down and its function is continuously executed until you release it.
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Phase M odulation

Pressing the front panel phase modulation key (®M) reveals a menu of softkeys.
These softkeys are described in this section in aphabetical order.

oM Dev

Use this softkey to set the phase modulation deviation for the ®M Path 1 and
®M Path 2 configurations. The range of values allowed depends on the carrier
frequency and the rate selected. Refer to Table 2-1.

2-136



Hardkeys and Softkeys
Phase Modulation

Table 2-1.M aximum Deviation Values for Phase M odulation

Maximum Maximum Rates (3 dB BW)
Mode Deviation
®M Path 1 ®M Path 2
Normal N2x 90 100 kHz 100 kHz
radians
High N x 2m 1.5MHz 1 MHz (typical)
Bandwidth radians (typical)
N X /2 6 MHz (typical) | 1 MHz (typical)
radians

a. For thevalueof N, refer to Table 2-2.

Table 2-2.Carrier Frequency Bands versus Value of N

Carrier Frequency N

250 kHz to < 249.999 MHz 1
> 249.999 MHz to <500 MHz 0.5
> 500 MHz to <1 GHz 1
>1GHzto<2 GHz 2
>2GHzto4 GHz 4
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oM Dev Couple Off On

This softkey toggles the ®M deviation coupling on and off. Turning on ®M
deviation coupling links the ®M deviation values of ®M Path 1 and
®dM Path 2.

oM Dual-Sine Ampl Ratio

Press this softkey to set theratio of the deviation of ®M tone 2 to the deviation of
®M tone 1 as a percent. The range of values alowed is 0 to 100%.

oM Off On

This softkey toggles the phase modulation on or off for whichever ®M
configuration (®M Path 1 or ®M Path 2) you have selected.

oM Path 12

Use ®M Path 1 and ®M Path 2 to define two unique phase modulation
configurations. Configure the modulation characteristics (such as deviation,
source, rate, and waveform) using the remaining softkeysin the ®M menu. Then
enable ®M by setting ®M Off On to On.

oM Rate

Use this softkey to change the internal modulation frequency for the ®M Path 1
and ®M Path 2 configurations. The range of values allowed is0.1 Hz to 10 kHz.
(0.1 Hz to 50 kHz is the range allowed if sinewave is selected as the internal
waveform.)
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oM Source

Pressing this softkey revealsamenu of choicesfor phase modulation sources. You
can choose internally-generated phase modulation or select an externally-applied
signal from either the EXT 1 INPUT or EXT 2 INPUT connectors.

oM Sart Rate

Use this softkey to change the starting internal modulation frequency for swept-
sine phase modulation. The range of values allowed is 0.1 Hz to 50 kHz.

oM Stop Rate

Use this softkey to change the ending internal modulation frequency for swept-
sine phase modulation. The range of values allowed is 0.1 Hz to 50 kHz.

oM Sweep Time

Press this softkey to set the sweep time for swept-sine phase modulation. The
range of values allowed is 1 msthrough 65.535 s.

oM Sweep Trigger

Pressing this softkey reveals a menu of choices for triggering swept-sine phase
modulation. You can choose triggering that occursimmediately, triggering that is
supplied by the HP-IB, triggering on either the positive or negative edge of a
signal supplied to the TRIGGER IN connector, or triggering by the front panel
Trigger key.

oM Tone 1l Rate

Pressthis softkey to set the internal modulation frequency for the ®M tone 1. The
range of values allowed is 0.1 Hz through 50 kHz.
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oM Tone 2 Rate

Pressthis softkey to set the internal modulation frequency for the ®M tone 2. The
range of values allowed is 0.1 Hz through 50 kHz.

oM Waveform

Pressing this softkey reveals a menu of ®M waveform choices for your
®M Path 1 and ®M Path 2 configurations. Select from sine, triangle, square,
ramp, noise, dua-sine, and swept-sine waveforms.

Bus

This softkey is one of the choicesin the ®M Sweep Trigger menu. With Bus
selected, you use the HP-IB to trigger single sweeps of swept-sine phase
modulation.

DCFM/DCoM Cal

Pressing this softkey initiatesaDC®M calibration. This calibration eliminatesthe
offset in DC phase modulation so that the carrier phase remains the same with no
modulation applied. External, DC-coupled ®M must be active when this
command is executed.

Dual-Sine

Pressing this softkey reveals a menu of choices for setting the dual-sine phase
modulation parameters. In this menu you can set the ®M rates for two separate
tones. In addition you can set aratio of the tone 2 ®M deviation to the tone 1 M
deviation.
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Ext

This softkey is one of the choicesin the ®M Sweep Trigger menu. Choosing Ext
allows you to trigger swept-sine phase modulation using a signa applied to the
TRIGGER IN rear panel connector.

Ext 1 AC-Coupled

This softkey lets you input an external, AC-coupled, phase modulation signa to
the EXT 1 INPUT connector.

Ext 1 DC-Coupled

This softkey lets you input an external, DC-coupled, phase modulation signal to
the EXT 1 INPUT connector.

Ext 2 AC-Coupled

This softkey lets you input an external, AC-coupled, phase modulation signal to
the EXT 2 INPUT connector.

Ext 2 DC-Coupled

This softkey lets you input an external, DC-coupled, phase modulation signal to
the EXT 2 INPUT connector.

FM/oM Normal High BW
This softkey toggles between the menusfor FM, norma ®M, and wideband ®M.)
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Immediate

This softkey is one of the choicesin the ®M Sweep Trigger menu. Choosing
Immediate immediately triggers swept-sine phase modulation in a continuous
mode.

Internal

This softkey lets you internally generate an AC-coupled, phase modulation signal.

Noise

This softkey lets you specify noise as the phase modulation waveform for the
®M Path 1 and ®M Path 2 configurations.

Ramp

This softkey lets you specify ramp as the phase modulation waveform for the
®M Path 1 and ®M Path 2 configurations.

Sine

This softkey lets you specify sine as the phase modulation waveform for the
®M Path 1 and ®M Path 2 configurations.

Square

This softkey lets you to specify square as the phase modulation waveform for the
®M Path 1 and ®M Path 2 configurations.

Swept-Sine

Pressing this softkey reveals a menu of choices for setting the swept-sine phase
modulation parameters.
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Triangle

This softkey lets you to specify triangle as the frequency modulation waveform
for the ®M Path 1 and ®M Path 2 configurations.

Trigger In Polarity Neg Pos

Press this softkey to toggle between a negative TTL level trigger (0 V) and a
positive TTL level trigger (+5 V) for externally triggering swept-sine phase
modulation.

Trigger Key

This softkey is one of the choices in the ®M Sweep Trigger menu. With
Trigger Key selected, when you press the Trigger front panel key you
immediately trigger a single sweep of swept-sine phase modulation.

Trigger Out Polarity Neg Pos

This softkey toggles the polarity of the TTL signal that is output at the rear panel
TRIGGER OUT connector.
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Power Switch

Pressing this front panel key toggles power to the signal generator either on
(green LED on) or to standby (yellow LED on). In standby mode, the power
switch is off but the instrument is still connected to the mains circuit by way of
the power cord. The detachable power cord is the instrument disconnecting
device. Thefront panel power switch, therefore, is not, and should not be used as,
aline switch.

CAUTION: Avoid turning off power to the signal generator
unless it is quiescent (not currently changing
state as a result of front panel operation or
remote control).
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Preset

Thiskey setsthe signal generator to aknown state (either the factory-defined state
or auser-defined state). To set your signal generator to default conditions, set the
Preset Normal User softkey to Normal. Or you can define your own preset
conditions and set your signal generator to preset to that unique state. Refer to the
Preset Normal User softkey description which is part of the Utility key
section.
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Pulse

Pressing the front panel Pulse key revealsamenu of softkeys. These softkeysare
described in this section in alphabetical order.

Ext2 DC-Coupled

This softkey lets you input an external, DC-coupled, pulse modulation signal to
the EXT 2 INPUT connector.

Internal Pulse

This softkey lets you internally generate rectangular pulse modulation.

Internal Square

This softkey lets you internally generate squarewave pulse modulation. The duty
cycleisset at 50% and you can set the pulse rate from 0.1 Hz to 50 kHz.

Pulse Off On

This softkey enables the pulse modulation for whichever pulse source you have
selected.

Pulse Period

Use this softkey to change the pulse period for internal pulse modulation. The
range of valuesallowed is16 psto 30 s.
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Pulse Rate

Use this softkey to change the pulse rate for internal square pulse modulation. The
range of values allowed is 0.1 Hz to 50 kHz.

Pulse Width

Use this softkey to change the pulse width for internal pulse modulation. The
range of values alowed is8 usto 30 s.

Pulse Source

Pressing this softkey reveals amenu of choices for pulse modulation sources. You
can choose internally-generated pulse modulation, internally-generated square
pulse modulation, or select an externally-applied, DC-coupled signal from the
EXT 2 INPUT connector.
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Recall

Pressing the front panel Recall key reveals a menu of softkeys. These softkeys
are described in this section in alphabetical order.

Delete All Regsin Seq [n]

Press this softkey to delete the data saved in al of the registers of the selected
sequence. Do not press this softkey until you have selected the correct sequence
using the Select Seq softkey.

NOTE: This softkey has exactly the same function asthe
softkey with the identical name in the front
panel Save key menu.

Delete All Sequences

Press this softkey to delete all of the datain all saved registers of all sequences.
Be certain that you want to delete the data; you cannot recover it once deleted.

NOTE: This softkey has exactly the samefunction asthe
softkey with the identical name in the front
panel Save key menu.
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Delete Seq[n] Reg[nn]

Press this softkey to delete the contents of a specified register in a specified
sequence. Do not press this softkey until you have selected the correct sequence
and register using the Select Seq and Recall Reg softkeys.

NOTE: This softkey has exactly the samefunction asthe
softkey with theidentical namein thefront panel
Save key menu.

Recall Reg

Press this softkey to recall an instrument state from a saved register. Recalling a
register also selects that register number for all softkeys which specify aregister
number in this menu.

Select Seq

Press this softkey to choose a sequence for all softkeys which specify a sequence
in this menu.
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Return

This front panel hardkey moves you from your current softkey menu to the
softkey menu that precedesit. For example, pressthe LF Out front panel
hardkey. The LF Out menu is displayed. Now pressthe LF Out Source softkey.
(The arrow indicates that pressing this softkey will display another menu.) You
should now see the LF Out Source menu. Press Return, and you are moved back
tothe LF Out menu.

When you are at the top level of the menus the Return key has no function.

The Return key has autorepeat capability. Hold it down and you are moved
repeatedly back through the menus until you either release the key or you reach
the top level of the menus.

While you are entering data with the numeric keypad, pressing the Return key
cancels the datainput and leaves the original value unchanged.
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RF On/Off

Thisfront panel hardkey toggles the RF signal on and off at the RF OUTPUT
connector. Although you can configure and engage various modulations, no
signal isavailable at the RF OUTPUT connector until RF On/Off is set to On.
An annunciator is alwaysturned on in the display to indicate whether RF isturned
on or off.
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Save

Pressing the front panel Save key reveals amenu of softkeys. These softkeys are
described in this section in alphabetical order.

When you press the Save key, the text area of the display shows the registersin
use and any comments associated with the registers for the last sequence
accessed. The display is updated whenever you make any changes to the registers
or to the comments.

Add Comment To Seq[n] Reg[nn]

Press this softkey to add a comment that is associated with aregister in use. The
register number islisted in the text area of the display and the comment is shown
immediately following the register. You can use the comment line, for example, to
identify the instrument state saved in aregister.

Clear Text

Press this softkey to delete the comment text in the active entry area. If you want
to change the comment text saved with a register, use this softkey to quickly
delete the existing text, then use the remaining editing features to enter a new
comment.
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Delete All Regsin Seq [n]

Press this softkey to delete the data saved in al of the registers of the selected
sequence. Do not press this softkey until you have selected the correct sequence
using the Select Seq softkey.

NOTE: This softkey has exactly the samefunction asthe
softkey with theidentical namein thefront panel
Recall key menu.

Delete All Sequences

Pressthis softkey to delete all of the datain all saved registers of all sequences. Be
certain that you want to delete the data; you cannot recover it once deleted.

NOTE: This softkey has exactly the samefunction asthe
softkey with theidentical namein thefront panel
Recall key menu.

Delete Seg[n] Reg[nn]

Press this softkey to delete the contents of a specified register in a specified
sequence. Do not press this softkey until you have selected the correct sequence
and register using the Select Seq and Select Reg softkeys.

NOTE: This softkey has exactly the samefunction asthe
softkey with theidentical namein thefront panel
Recall key menu.
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Editing Keys

Pressing this softkey reveals a menu of choices for creating and editing the
comment text for the selected register. In this menu you can delete the existing
text in the active entry area (either the existing comment, or comment text that
you have subsequently entered), and you can toggle the editing mode from
inserting text to replacing text.

Editing Mode Insert Replace

Press this softkey to toggle the editing mode from inserting text to replacing text.
Insertion mode causes text to be entered in the position directly to the right of the
cursor. Replacement mode causes the text to be entered in the position held by the
cursor (replacing any existing text in that position).

Save Seq[n] Reg[nn]

Press this softkey to save the current instrument state in the specified register and
sequence. Theinstrument stateincludesall of your setup selections except list and
step sweep data and functions which are identified in this manual as persistent
states.

Select Reg

Press this softkey to choose aregister for all softkeyswhich specify aregister in
this menu.

Select Seq

Press this softkey to choose a sequence for all softkeys which specify a sequence
in this menu.
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Sweep/List

Pressing the front panel Sweep/List key revealsamenu of softkeys. Using these
softkeys you can define a series of points containing frequency, amplitude and
dwell time information for the signal generator to sweep. The softkeys are
described in this section in alphabetical order.

# Points

Press this softkey to define the number of pointsin astep sweep. A step sweep
must always have a minimum of 2 points and can be configured to have as many
as 401 points.

Ampl

Press this softkey to set the signal generator to sweep amplitude data only. The
frequency is set at a constant value determined by the Frequency front panel
key. You can define a sweep containing both amplitude and frequency
information and still choose to sweep amplitude only.

Ampl Sart

Press this softkey to set the amplitude of the first point in the sweep. You can set
the value anywhere in the range of the signal generator’s specified output power.

Ampl Sop

Press this softkey to set the amplitude of the last point in the sweep. You can set
the value anywhere in the range of the signal generator’s specified output power.
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Bus

This softkey is one of the choicesin both the Sweep Trigger menu and the Point
Trigger menu. Press either the Sweep Trigger softkey or the Point Trigger
softkey to view these menus. Choosing Bus in the Sweep Trigger menu allows
you to trigger alist or step sweep using the HP-1B. Choosing Bus in the Point
Trigger menu allows you to trigger a sweep point-by-point using the HP-IB via
*TRG or the GET line (Group Execute Trigger).

ConfigureList Sweep

Pressing this softkey reveals a menu of softkeys for defining alist sweep. In this
menu you can insert and delete pointsin a sweep. Each point can contain
frequency, amplitude, and dwell time information.

Configure Step Sweep

Pressing this softkey reveals a menu of softkeys for defining a step sweep. In this
menu you can set the start and stop frequencies for a sweep, set the start and stop
power levels, and you can set the number of points in the sweep with the dwell
time at each point.

Delete File

Press this softkey to delete afile in the catalog listing.

Delete Item

Press this softkey to delete an item in the displayed list of sweep points.

Delete Row

Press this softkey to delete a selected row in the sweep list.
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Dwell TypelList Step

Press this softkey to toggle the dwell time for the list sweep points between the
values defined in the list sweep and the value set for step sweep.

Edit Item
Press this softkey to change an item in the displayed list of sweep points.

Ext

This softkey is one of the choices in both the Sweep Trigger menu and the Point
Trigger menu. Press either the Sweep Trigger softkey or the Point Trigger
softkey to view this key. Choosing Ext allows you to trigger a sweep point-by-
point on either the negative or positive edge of asignal applied to the

TRIGGER IN rear panel connector. Set the polarity of the trigger signal using the
Trigger In Polarity Neg Pos softkey.

Freq

Press this softkey to set the signa generator to sweep frequency data only. The
amplitudeis set at aconstant level determined by the Amplitude front panel key.

Freq& Ampl

Press this softkey to set the signal generator to sweep both frequency and
amplitude data.

Freq Start

Press this softkey to set the frequency of the first point in the sweep. You can set
the value anywhere in the range of the signal generator’s specified output
frequency.
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Freq Stop

Press this softkey to set the frequency of the last point in the sweep. You can set
the value anywhere in the range of the signal generator’s specified output
freguency.

Goto Bottom Row

Press this softkey to move the selection bar to the bottom row of list sweep points
in the Goto Row menu that is accessed from the Configure List Sweep menu. If
you are in the Goto Row menu that is accessed from the L oad/Store menu, the
selection bar moves to the bottom row of the catalog of list files.

Goto Middle Row

Press this softkey to move the selection bar to the middle row of list sweep points
in the Goto Row menu that is accessed from the Configure List Sweep menu. If
you are in the Goto Row menu that is accessed from the L oad/Store menu, the
selection bar moves to the middle row of the catalog of list files.

Goto Row

Pressing this softkey reveals a menu of softkeysthat help you move the selection
bar through the rows of list sweep points when you are in the Configure List
Sweep menu. If you are in the Load/Store menu, the softkey helps you move the
selection bar through the catalog of list files. You can aso go to a specific row by
rotating the front panel knob, using the up and down arrow keys, or entering the
row number with the numeric keypad. Once the desired row number is displayed,
press the Enter terminator softkey.
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Goto Top Row

Press this softkey to move the selection bar to the top row of list sweep pointsin
the Goto Row menu that is accessed from the Configure List Sweep menu. If you
arein the Goto Row menu that is accessed from the Load/Store menu, the
selection bar movesto the top row of the catalog of list files.

Immediate

This softkey is one of the choices in both the Sweep Trigger menu and the Point
Trigger menu. Press either the Sweep Trigger softkey or the Point Trigger
softkey to view these menus. Choosing Immediate in the Sweep Trigger menu
immediately triggers the current sweep when you press the Single Sweep
softkey. When sweep repeat is continuous and Immediate is chosen for the
sweep trigger, then sweeps are triggered consecutively (anew sweep istriggered
as soon as the current sweep ends). Choosing Immediate in the Point Trigger
menu causes the sweep to pause for the dwell time at each point after the
hardware has been set up for that point’s frequency and amplitude.

Insert [tem

Press this softkey to place a copy of the selected item directly below that item in
the sweep list.

Insert Row

Press this softkey to place a copy of the selected row directly below that row in
the sweep list.

L oad From Selected File

Press this softkey to load thelist sweep datafrom afileinto the current sweep list.
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Load List From Sep Sweep

Press this softkey to eliminate the existing sweep list data and replace it with the
step sweep data points.

Load/Sore

Pressing this softkey reveals amenu of choicesfor storing list sweep datato afile
or loading list sweep data from afile into the current sweep list. In this menu you
can aso delete existing list sweep files.

Manual M ode Off On

This softkey toggles manual selection of the current sweep point on and off.
When Manual Mode is On, the selected sweep/list point controls the frequency
and amplitude according to the sweep type.

Manual Point

Press this softkey to choose a point in the sweep list. When Manual Mode is
On, the selected sweepl/list point controls the frequency and amplitude according
to the sweep type.

Off

This softkey turns off all sweep functions. The output signal is then set according
to the current frequency and amplitude settings defined by the front panel
Frequency and Amplitude keys.

Page Down

Press this softkey to view the next page of list sweep points when you are in the
Configure List Sweep menu or to view the next page of the catalog listing when
you arein the Load/Store List menu.
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Page Up

Press this softkey to view the previous page of list sweep points when you arein
the Configure List Sweep menu or to view the previous page of the catalog listing
when you are in the Load/Store List menu.

Point Trigger

Pressing this softkey reveals amenu of choicesfor triggering a sweep point-by-
point.

Preset List

Press this softkey to eliminate the current sweep list and replace it with anew list
consisting of the following: one point at the maximum specified frequency, with
an amplitude of =135 dBm, and a dwell time of 2 ms.

Single Sweep

Press this softkey to arm the sweep. The ARMED annunciator will turn on in the
display. The signal generator will begin the sweep as soon as the sweep trigger is
received. If you have set the sweep trigger to Immediate, asweep isinitiated as
soon as you arm the sweep.

Sep Dwell
Press this softkey to set the dwell time for each point of a step sweep.

SoretoFile

Press this softkey to store the current list sweep datato afilein interna non-
volatile memory.
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Sweep

Pressing this softkey reveals a menu of choices for determining the sweep
parameters.

Sweep Direction Down Up
This softkey changes the direction of the sweep.

Sweep Repeat Single Cont

This softkey toggles the sweep repetition between single sweep or continuous
sweep types. The sweep and point triggers will then trigger the sweep.

Sweep Trigger

Pressing this softkey reveals a menu of choices for triggering a full sweep.

Sweep TypelList Sep
This softkey toggles the sweep type from list sweep to step sweep.

Trigger In Polarity Neg Pos

Press this softkey to toggle between anegative TTL level trigger (0 V) and a
positive TTL level trigger (+5 V) for externally triggering step or list sweeps.

Trigger Key

This softkey is one of the choicesin both the Sweep Trigger menu and the Point
Trigger menu. Press either the Sweep Trigger softkey or the Point Trigger
softkey to view these menus. Choosing Trigger Key in the Sweep Trigger menu
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immediately triggers an armed sweep when you pressthe Trigger front panel
key. Choosing Trigger Key in the Point Trigger menu immediately triggers the
next point in arunning sweep.

Trigger Out Polarity Neg Pos

This softkey toggles the polarity of the TTL signal that is output at the rear panel
TRIGGER OUT connector.
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Trigger

Pressthis front panel hardkey to trigger a specified event or series of events.

* TheTrigger key can start astep or list sweep under the following conditions:
¢ Sweep modeis configured and turned on
* Insingle sweep mode, the sweep is armed

¢« The Sweep Trigger softkey, in the Sweep/List menu, is set to
Trigger Key

» TheTrigger key can cause the sweep to step point by point in astep or list
sweep under the following conditions:

*  Sweep modeis configured and turned on
¢ Insingle sweep mode, the sweep is armed

« ThePoint Trigger softkey, in the Sweep/List menu, is set to
Trigger Key

*  Thesweep must betriggered if Sweep Trigger isnot settoImmediate

Also, under these conditions the Trigger key has autorepeat capability. Hold
it down and it will repeatedly trigger the consecutive pointsin the sweep.

* TheTrigger key can start asingle sweep of swept-sine amplitude, frequency,
or phase modulation under the following conditions:

« Trigger Key isselected in the AM, FM, or ®M Sweep Trigger menu
¢ Swept-sine AM, FM, or ®M is enabled
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Also, under these conditionsthe Trigger key has autorepeat capability. Hold
it down and it will repeatedly trigger the sweep. This has the effect of
stopping the current sweep, before it finishes, when the key repeat is
detected.

The Trigger Key can start an LF swept-sine output under the following
conditions:

* Function Generator isselected asthe LF Out Source.
¢ ThelLF Out Sweep Trigger isset to Trigger Key.
e Swept-sine LF out is selected.

Also, under these conditionsthe Trigger key has autorepeat capability. Hold
it down and it will repeatedly trigger the sweep. This has the effect of
stopping the current sweep, before it finishes, when the key repeat is
detected.

With any of the digital modulation formats configured and turned on, the
Trigger key caninitiateaburst to output aframe or adata sequence under the
following conditions:

«  Thedigita modulation format is configured and turned on

« ThePattern Trigger, or Frame Trigger, softkey, in the digital
modulation menu, is set to Trigger Key
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Utility

Pressing the front panel Utility key reveals a menu of softkeys. These softkeys
are described in this section in alphabetical order.

All

This softkey lets you specify that all types of files (including instrument state
files, binary user data, and the current sweep list) are to be listed on the display
when Memory Catalog is selected.

Binary

This softkey lets you specify that only binary files are to be listed on the display
when Memory Catalog is selected.

Black Pixels Screen Test

This softkey is provided for factory use in testing the display. Pressing this
softkey sets all the pixels on the display to black. Pressing the Local front panel
key returns the display to normal signal generator operation.

Brightness
Use this softkey to adjust the display brightness (intensity).

Calibrate Options 1EH,UN3,UN4,HO3

Press this softkey to initiate a baseband generator calibration if you have either
Option 1EH, UN3, UN4, or HO3.
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Pressing this softkey reveals a menu of choicesfor displaying files. You can
choose to display all files (including instrument state files, binary user data, and
the current sweep list), binary files only, list files only, or instrument state files
only.

Clear Error Queue(s)

Press this softkey to delete any messages that are stored in the error message
queues. (There are separate error queues for front panel operation and for SCPI.
Pressing this softkey clears both.)

Clear Text

Press this softkey to delete the existing file name in the active entry area. When
you copy from one file to another, the same file name is given to the new file
unless you changeit. Press Clear Text to delete the existing file name and then
enter in anew file name using the editing keys provided.

Copy File
Press this softkey to copy and rename afilein the displayed catalog of files.

Delete All Binary Files
Press this softkey to delete al of the binary filesin the displayed catalog of files.

Delete All Files
Press this softkey to delete al of the filesin the displayed catalog of files.
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Delete All List Files

Press this softkey to delete al of thelist filesin the displayed catalog of files.

Delete All Sate Files

Pressthis softkey to delete al of the instrument state filesin the displayed catalog
of files.

Delete File
Press this softkey to delete afile in the displayed catalog of files.

Diagnostic Info

Press this softkey for adisplay of diagnostic information about the signal
generator.

Display

Pressing this softkey reveals a menu of choices for adjusting and testing the
display.

Editing Keys

Pressing this softkey reveals a menu of choices for editing the name of afile you
have just copied.

Editing Mode Insert Replace

Press this softkey to toggle the editing mode from inserting text to replacing text.
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Error Info

Pressing this softkey reveals a menu of choicesfor viewing error messages. In this
menu you can view any of the error messagesin the queue, and you can clear all
of the error messages in the queue.

Help Mode Single Cont
This softkey toggles the help mode between single and continuous.

HP8648A/B/C/D

This softkey is one of the choices in both the Preset Language menu and the
Remote Language menu. The HP8648A/B/C/D softkey is alanguage choice for
the signal generator that is compatible with the remote language commands used
by the HP 8648A/B/C/D. Choosing HP8648A/B/C/D in the Preset Language
menu allows you to select this remote language as the default after a normal
preset. Choosing HP8648A/B/C/D in the Remote L anguage menu allows you to
immediately change the signal generator to use this remote language.

HP8656B,3657A/B

This softkey is one of the choices in both the Preset Language menu and the
Remote Language menu. The HP8656B,8657A/B softkey is alanguage choice
for the signal generator that is compatible with the remote language commands
used by the HP 8656B and the HP 8657A/B. Refer to the programming guide for
specifics on which commands are implemented. Choosing HP8656B,8657A/B
in the Preset Language menu allows you to select this remote language as the
default after anormal preset. Choosing HP8656B,8657A/B in the Remote
Language menu allows you to immediately change the signal generator to use this
remote language.
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HP8657D NADC

This softkey is one of the choices in both the Preset Language menu and the
Remote Language menu. The HP8657D NADC softkey is alanguage choice for
the signal generator that is compatible with the remote language commands used
by the HP 8657D with NADC digital modulation capabilities. Refer to the
programming guide for specifics on which commands are implemented.
Choosing HP8656D NADC in the Preset Language menu alows you to select
this remote language as the default after anormal preset. Choosing

HP8656D NADC in the Remote Language menu allows you to immediately
change the signal generator to use this remote language.

HP8657D PDC

This softkey is one of the choices in both the Preset Language menu and the
Remote Language menu. The HP8657D PDC softkey is alanguage choice for
the signal generator that is compatible with the remote language commands used
by the HP 8656D with PDC digital modulation capabilities. Refer to the
programming guide for specifics on which commands are implemented.
Choosing HP8657D PDC in the Preset Language menu allows you to select this
remote language as the default after a normal preset. Choosing HP8657D PDC
in the Remote Language menu allows you to immediately change the signal
generator to use this remote language.

HP8657J PHS

This softkey is one of the choicesin both the Preset Language menu and the
Remote Language menu. The HP8657J PHS softkey is a language choice for
the signal generator that is compatible with the remote language commands used
by the HP 8657J with PHS digital modulation capabilities. Refer to the
programming guide for specifics on which commands are implemented.
Choosing HP8657J PHS in the Preset Language menu allows you to select this
remote language as the default after anormal preset. Choosing HP8657J PHS in
the Remote Language menu allows you to immediately change the signal
generator to use this remote language.
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HP-1B Address

Press this softkey to change the signal generator’s HP-1B address. The HP-1B
addressis set to 19 at the factory. You can change the address to any number
between 0 and 30.

HP-1B/RS-232

Pressing this softkey reveals a menu of choicesfor HP-IB and RS-232
configuration.

Install Option 1EH

If you want to install an Option 1EH baseband generator, press this softkey once
you have installed the hardware in your signal generator. Then press the
Confirm Change softkey. The signal generator will reboot and return to preset
mode. If you do not want to install the baseband generator, press Return. Once
you have installed the baseband generator, calibrate the baseband generator by
pressing the Calibrate Options 1EH,UN3,UN4,HO3 softkey.

NOTE: Option 1EH is an obsolete 1/Q baseband
generator that has been replaced by the Option
UN3 and UN4 1/Q baseband generators.

Install Option HO3

If you want to install an Option HO3, press this softkey once you have installed
the hardware in your signal generator. Then press the Confirm Change softkey.
The signal generator will reboot and return to preset mode. If you do not want to
install Option HO3, press Return. Once you have installed Option HO3,
calibrate by pressing the Calibrate Options 1EH,UN3,UN4,HO3 softkey.
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Install Option UN3

If you want to install an Option UN3 baseband generator, press this softkey once
you haveinstalled the hardware in your signal generator. Then press the
Confirm Change softkey. The signal generator will reboot and return to preset
mode. If you do not want to install the baseband generator, press Return. Once
you have installed the baseband generator, calibrate the baseband generator by
pressing the Calibrate Options 1EH,UN3,UN4,HO3 softkey.

Install Option UN4

If you want to install an Option UN4 baseband generator, press this softkey once
you haveinstalled the hardware in your signal generator. Then pressthe
Confirm Change softkey. The signal generator will reboot and return to preset
mode. If you do not want to install the baseband generator, press Return. Once
you haveinstalled the baseband generator, calibrate the baseband generator by
pressing the Calibrate Options 1EH,UN3,UN4,HO3 softkey.

Install/Remove Options
Pressing this softkey reveals a menu of softkeysfor the following functions:

e Install abaseband generator (Option 1EH, UN3, UN4, or HO3) in your signal
generator.

¢ Remove abaseband generator (Option 1EH, UN3, UN4, or HO3) from your
signal generator.

»  Cadlibrate your baseband generator (Option 1EH, UN3, UN4, or HO3).

I nstrument Adjustments

Pressing this softkey reveals a menu of front panel adjustments for the signal
generator.
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Instrument Info/Help Mode
Pressing this softkey reveals a menu of softkeys for the following functions:
» Display diagnostic information about your signal generator

e Turnon and off the display of information about the status of the modulation
modes

e Toggle the help mode between single and continuous

I nver se Video Off On

The normal display mode for the signal generator is dark text on alight
background. Press this softkey to toggle inverse video on (light text on a dark
background).

List
This softkey lets you specify that only sweep list files are to be listed on the

display when Memory Catalog is selected. The sweep list files are stored to
memory using the Store List To File softkey in the Sweep/List menu.

Memory Catalog

Pressing this softkey displays the catalog of user files. In addition, it revealsa
menu for choosing the type of files that are displayed and for file management.

Mod Satus Info Off On
Press this softkey to toggle on and off the modulation status display.
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Off

Pressthis softkey to turn the RTS line off. In this mode, the instrument will ignore
the state of the CTS line (3-wire connection). This setting is not compatible with
the HP 83300A Remote Interface.

Page Down

Press this softkey to move down one page at atime in the displayed catal og of
files.

Page Up
Press this softkey to move up one page at atime in the displayed catalog of files.

PN9 M ode Preset Normal Quick

Pressing this softkey toggles the preset state of the bursted PN9 between normal
and quick (truncated) modes. Quick PN9 is available for DECT and TETRA
formats only.

Power On Last Preset

This softkey toggles the power-on state of the signal generator between Last and
Preset.

» If you choose Last, each time you cycle power to the signa generator it will
turn on in the same condition as when you turned power off. The signal
generator must not receive commands for asecond before the power isturned
off to guarantee that the most recent state is saved.

« If you choose Preset, each time you cycle power to the signal generator it
will turn on in either the factory-defined preset condition or in a user-defined
preset condition. You make the choice between factory- and user-defined
preset with the Preset Normal User softkey.
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Power On/Preset

Pressing this softkey reveals a menu of choices for preset conditions. In this
menu, you have the following options:

Set the signal generator to power on in the same state as it was when you
powered off, or to power on in the instrument preset state. (Refer to the
Power On Last Preset softkey description, in this section.)

Set the signal generator to preset to afactory-defined state or to a user-defined
state. (Refer to the Preset Normal User softkey description, in this
section.)

Set up your own user-defined preset state. (Refer to the Save Use Preset
softkey description, in this section.)

Set the signal generator to preset to the SCPI programming language or to an
HP 8648 or HP 8656/57-compatible language. (Refer to the
Preset Language softkey description, in this section.)

Set the signal generator’sreverse power protection to the factory-defined state
or to an HP 8648-equivalent state. (Refer to the
Reverse Power Protection Normal HP8648 softkey description.)

Preset Language

Pressing this softkey reveals amenu of choicesfor selecting the programming
language that is implemented after the Preset key is pressed.

Preset Normal User

This softkey toggles the preset state between the factory-defined and the user-
defined states.
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Recall Ref Osc Setting

This softkey is provided for adjusting the internal reference oscillator. This
adjustment is for use by service personnel only.

Receive Pace None Xon

This softkey in the RS-232 Pace menu determines whether any pacing is
acknowledged by the RS-232 receive channel.

Reference Oscillator Adjustment

Pressing this softkey reveals a menu of softkeys for adjusting the internal
reference oscillator. This adjustment is for use by service personnel only.

Ref Osc Coar se

This softkey is provided for adjusting the internal reference oscillator. This
adjustment is for use by service personnel only.

Ref Osc Fine

This softkey is provided for adjusting the internal reference oscillator. This
adjustment is for use by service personnel only.

Remote L anguage

Pressing this softkey reveals a menu of choices for immediately changing the
signal generator’s remote language. You can choose between SCPI, which isthe
language chosen for the signal generator for remote implementation of all
features, HP 8648-compatible, and four versions of HP 8656/57-compatible
languages.
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Remove Options 1EH,UN3,UN4,HO3

If you want to remove the baseband generator (Options 1EH, UN3, UN4, or
HO3), press this softkey once you have removed the hardware from your signal
generator. Then press the Confirm Change softkey. The signal generator will
reboot and the Mode hardkey menus will be deleted. If you do not want to
remove the baseband generator, press Return to cancel this operation.

Reset RS-232

Press this softkey to perform a clean-up on the RS-232 buffer which will discard
any unprocessed SCPI input received over RS-232 and places the RS-232
connection in amode which can detect the optional remote interface. All other
RS-232 communication parameters (such as baud rate) are unaffected.

Rever se Power Protection Normal HP8648

This softkey toggles the reverse power protection mode between the normal mode
for the signal generator and the HP 8648-compatible mode.

RS-232 Baud Rate

Press this softkey to set the baud rate in bits per second for the rear panel RS-232
connector (this connector islabeled AUXILIARY INTERFACE).

RS-232 Echo Off On

This softkey toggles the echo function on and off for the RS-232 seria port
(AUXILIARY INTERFACE connector).
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RS-232 Pace

Pressing this softkey reveals amenu of choices for setting the RS-232 handshake
protocol. In this menu you can choose transmit pacing, receive pacing, and RTS/
CTS control.

RTSICTS

Pressing this softkey reveals a menu of choices for controlling the RTS/ICTS
behavior. Thisfeatureis used with RS-232 connections, including the HP 83300A
Remote Interface.

RTS/CTS Pacing

Press this softkey to turn the RTSline on and instruct the signal generator to
monitor the state of the CTS line (hardware handshaking). The signal generator
monitors CTS and suspends transmission if thisline transitionsto its logicaly
low state. Up to 16 characters may still be transmitted after the low transition. The
signal generator will drop RTSif its receive buffer is nearly full. RTS will be
raised again when there is sufficient room in the buffer. This setting is not
compatible with an HP 83300A Remote Interface. Do not attempt to use this
setting with a 3-wire connection.

RTSOn

Press this softkey to turn the RTSline on. In this mode, the instrument will ignore
the state of the CTSline (3-wire connection). This setting isintended for use with
an HP 83300A Remote Interface, but it will also work with a 3-wire connection.

Save User Preset
Use this softkey to establish your user-defined preset state.
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SCPI

This softkey is one of the choices in both the Preset Language menu and the
Remote Language menu. Press either the Preset Language softkey or the
Remote Language softkey to view these menus. SCPI (Standard Commands
for Programmable | nstruments) is the language chosen for remote implementation
of all supported instrument features. Choosing SCPI in the Preset Language
menu allows you to select this remote language as the default after a normal
preset. Choosing SCPI in the Remote L anguage menu allows you to immediately
change the signal generator to use this remote language.

Screen Saver Delay

This softkey sets the period of time before the screen saver is activated.

Screen Saver Mode

This softkey toggles between Light Only and Light & Text mode for the screen
saver.

Screen Saver Off On

This softkey toggles the signal generator’s screen saver on and off.

You can adjust the screen saver mode to turn the light on and off or to turn both
the light and text on and off. Refer to the Screen Saver Mode softkey
description in this section.

Sate

This softkey lets you specify that only instrument state files are to be listed on the
display when Memory Catalog is selected.
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Sep/Knob Ratio

This softkey sets the ratio between the increment value of the step keys and the
front panel knob.

Sore Ref Osc Setting

This softkey is provided for adjusting the internal reference oscillator. This
adjustment is for use by service personnel only.

Transmit Pace None Xon

This softkey in the RS-232 Pace menu determines whether any pacing is
acknowledged by the RS-232 transmit channel.

View Next Error Message

If the ERR annunciator is turned on in the display, you have at least one error
message stored in the error message queue. Use this softkey to display the first
error message in the queue.

View Previous Error Message

If the ERR annunciator is turned on in the display, you have at least one error
message stored in the error message queue. Use this softkey to display the newest
error message first.

White Pixels Screen Test

This softkey is provided for factory use in testing the display. Pressing this
softkey setsall of the pixelson the display to white. Pressing the front panel Loca
key returnsthe display to normal operation.
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3 Programming Fundamentals

This chapter explains how to program the signal generator using HP-IB command
statements and SCPI language.
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Getting Started with SCPI

This section describes the use of the Standard Commands for Programmable
Instruments language (SCPI). This section explains how to use SCPI commands

in general.

Under standing Common Terms

The following terms are used throughout the remainder of this chapter.

Controller

Instrument

Program M essage

A controller isany computer used to
communicate with a SCPI instrument. A
controller can be a personal computer, a
minicomputer, or a plug-in card in a card
cage. Some intelligent instruments can
also function as controllers.
Aninstrument is any device that
implements SCPI. Most instruments are
electronic measurement or stimulus
devices, but thisis not a requirement.
Similarly, most instruments use an HP-1B
or RS-232 interface for communication.
The same concepts apply regardless of the
instrument function or the type of
interface used.

A program message is a combination of
one or more properly formatted SCPI
commands. Program messages always go
from a controller to an instrument.
Program messagestell theinstrument how
to make measurements and output signals.
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A response messageisacollection of data
in specific SCPI formats. Response
messages always go from an instrument to
acontroller or listening instrument.
Response messages tell the controller
about the internal state of the instrument
and about measured values.

A commandisaninstructionin SCPI. You
combine commandsto form messages that
control instruments. In general, a
command consists of mnemonics
(keywords), parameters, and punctuation.
A query isaspecia type of command.
Queries instruct the instrument to make
response data available to the controller.
Query mnemonics always end with a
guestion mark.

This section uses several forms of notation that have specific meaning:

Command M nemonics

Many commands have both along and a
short form and you must use either one or
the other (SCPI does not accept a
combination of the two.) Consider the
FREQuency command, for example. The
short form is FREQand the long form is
FREQUENCY. This notation typeisa
shorthand to document both the long and
short form of commands. SCPI is not case
sensitive, so f REQUENCy isjust asvalid
as FREQUENCY, but FREQand
FREQUENCY are the only valid forms of
the FREQuency command.
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Angle Brackets

How to Use Examples

Angle brackets indicate that the word or
words enclosed represent something other
than themselves. For example, <new

I i ne> representsthe ASCII character
with the decimal value 10. Similarly,

<" END> means that EQI is asserted on
the HP-IB interface. Words in angle
brackets have much morerigidly defined
meaning than words shown in ordinary
text. For example, this section uses the
word “message” to talk about messages
generally. But the bracketed words

<pr ogram nessage> indicate a
precisely defined element of SCPI. If you
need them, you can find the exact
definitions of words such as<pr ogr am
nessage> in asyntax diagram.

Programming with SCPI requires knowledge of two languages. You must know
the programming language of your controller (BASIC, C, Pascal) aswell asthe
language of your instrument (SCPI). The semantic requirements of your
controller’s language determine how the SCPI commands and responses are

handled in your application.

Command Examples

Command examples ook like this:

: FREQuency: CWP
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This example tellsyou to put the string : FREQuency: CW? in the output
statement appropriate to your application programming language. If you
encounter problems, study the details of how the output statement handles
message terminators such as<new | i ne>. If you are using smple OUTPUT
statementsin HP BASIC, this is taken care of for you. In HP BASIC, you type:

OQUTPUT 719" : FREQuency: CWP”

Command examples do not show message terminators because they are used at
the end of every program message. See "Details of Commands and Responses' in
this chapter for more information on message terminators.

Response Examples
Response examples look like this:

3. 000000000000E+009

These are the characters you would read from an instrument after sending a query
command. To actually pull them from the instrument into the controller, use the
input statement appropriate to your application programming language. If you
have problems, study the details of how the input statement operates. In
particular, investigate how the input statement handles punctuation characters
such as the comma and the semicolon and how it handles<new | i ne> and EOI.
To enter the previous response in HP BASIC you type:

ENTER 719; CW frequency

Response examples do not show response message terminators because they are
always<new | i ne> <" END>. These terminators are typically automatically
handled by theinput statement. See "Details of Commands and Responses' in this
chapter for more information about terminators.

Program and Response M essages

To understand how your instrument and controller communicate using SCPI, you
must understand the concepts of program and response messages. Program
messages are the formatted data sent from the controller to the instrument.
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Conversely, response messages are the formatted data sent from the instrument to
the controller. Program messages contain one or more commands, and response
messages contain one or more responses.

The controller may send commands at any time, but the instrument sends
responses only when specifically instructed to do so. The special type of
command used to instruct the instrument to send a response message is the query.
All query mnemonics end with a question mark. Queries return either measured
values or internal instrument settings. Any internal setting that can be
programmed with SCPI can also be queried.

Forgiving Listening and Precise Talking

SCPI uses the concept of forgiving listening and precise talking outlined in IEEE
488.2.

Forgiving listening means that instruments are very flexible in accepting various
command and parameter formats. For example, the signal generator accepts either
: POWer: ALC] : STATe] ONor : POWer: ALC] STATe] 1 toturnonthe
source’s RF output.

Precise talking means that the response format for a particular query isalwaysthe
same. For example, if you query the power state when it ison (using

. POWer : ALC[ : STATe] ?), theresponseisaways 1, regardless of whether you
previously sent : POWer : ALC[ : STATe] 1 or: PONer: ALC] : STATe] ON.

Types of Commands

Commands can be separated into two groups, common commands and subsystem
commands.

Common commands are generally not measurement related. They are used to
manage macros, status registers, synchronization, and data storage. Common
commands are easy to recognize because they all begin with an asterisk, such as
*| DN?, * OPC, and * RST. Common commands are defined by | EEE 488.2.
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Subsystem commands include al measurement functions and some general
purpose functions. Subsystem commands are distinguished by the colon used
between keywords, asin: FREQuency: CWP. Each command subsystem is a set
of commands that roughly corresponds to a functional block inside the
instrument. For example, the : POMér subsystem contains commands for power
generation, whilethe : STATus subsystem contains commands for accessing
status registers.

SCPI
COMMON SUBSYTEM
COMMANDS COMMANDS
* RST : MEAS : VOLT ?
*IDN ? : FREQ 1KHz

ck709a

Figure 3-1. SCPI Command Types

The remaining paragraphsin this subsection discuss subsystem commands in
more detail. Remember, some commands are implemented in one instrument and
not in another, depending on its measurement function.
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Subsystem Command Trees
Command Tree Sructure

Most programming tasks involve subsystem commands. SCPI uses a hierarchical
structure for subsystem commands similar to the file systems on most computers.
In SCPI, this command structure is called a command tree.

AA

BB cC DD

EE FF GG HH JJ

ck710a
Figure 3-2. A Simplified Command Tree

In the command tree shown in Figure 3-2, the command closest to the top is the
root command, or simply “theroot.” Notice that you must follow a particular path
to reach lower level subcommands. For example, if you wish to access the GG
command, you must follow the path AA to BB to GG.

Paths Through the Command Tree

To access commands in different pathsin the command tree, you must understand
how an instrument interprets commands. The parser, a part of the instrument
firmware, decodes each message sent to the instrument. The parser breaks up the
message into component commands using a set of rules to determine the
command tree path used. The parser keeps track of the current path: the level in
the command tree where it expectsto find the next command you send. Thisis
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important because the same keyword may appear in different paths. The particular
path you use determines how the keyword is interpreted. The following rules are

used by the parser:

Power On and Reset

M essage Terminators

Colon

Semicolon

After power iscycled or after * RST, the
current path is set to the root.

A message terminator, such asa<new

| i ne> character, setsthe current path to
the root. Many programming languages
have output statements that send message
terminators automatically. See "Detail s of
Commands and Responses" in this chapter
for more information about message
terminators.

When acolon is placed between two
command mnemonics, it moves the
current path down one level in the
command tree. For example, the colonin
MEAS: VOLT specifiesthat VOLT isone
level below MEAS. When the colon isthe
first character of acommand, it specifies
that the next command mnemonicisaroot
level command. For example, the colonin
: I NI T specifiesthat | NI T isaroot level
command.

A semicolon separates two commandsin
the same message without changing the
current path.
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White Space

Commas

Common Commands

White space characters, such as <t ab>
and <space>, are generally ignored.
There are two important exceptions.
White space inside a keyword, such as:

. FREQ uency

isnot allowed. You must use white space
to separate parameters from commands.
For example, the <space> between
LEVel and 6. 2 in the command

: POWer : LEVel 6. 2 ismandatory.
White space does not affect the current
path.

If acommand requires more than one
parameter, you must separate adjacent
parameters using acomma. Commas do
not affect the current path.
Common commands, such as* RST, are
not part of any subsystem. An instrument
interprets them in the same way,
regardless of the current path setting.
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AA
|
| | |
BB cCc DD
EE FF GG HH JJ
1) :AA:CC

2)  :AABB:EE;FF,GG

PPPP

3) :AA:DD:HH;JJ

®- Sets current path to ROOT

@@@m @ - NO change to current path
@ - Set current path DOWN one level

4)  AABBEEE; :AA:DD:JJ

ck711a
Figure 3-3. Proper Use of the Colon and Semicolon

Figure 3-3 shows examples of how to use the colon and semicolon to navigate
efficiently through the command tree. Notice how proper use of the semicolon
can reduce the amount of information that must be sent over the interface.

Sending this message:

:AAIBB: EE; FF;, GG

is the same as sending these three messages:
: AA: BB: EE

: AA: BB: FF

: AAI BB: GG
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More About Commands
Query and Event Commands

You can query any value that you can set. For example, the presence of the signal
generator FREQuency: OFFSet command implies that a FREQ

uency: OFFSet ? also exists. If you see acommand ending with a question
mark, it is a query-only command. Some commands are events and cannot be
gueried. An event has no corresponding setting if it causes something to happen
inside the instrument at a particular instant.

Implied Commands

Implied commands appear in square brackets. If you send a subcommand
immediately preceding an implied command, but do not send the implied
command, the instrument assumes you intend to use the implied command and
behaves just asif you had sent it. Notice that this means that the instrument
expects you to include any parameters required by the implied command. The
following example illustrates equiva ent ways to program the signal generator
using explicit and implied commands.

Example signal generator commands with and without an implied command:

FREQuency[: CW 500 MHz using explicit commands

FREQuency 500 MHz using implied commands

Optional Parameters

Optional parameter names are enclosed in square brackets. If you do not send a
value for an optional parameter, the instrument chooses a default value. The
instrument’s command dictionary documents the values used for optional
parameters.
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Program M essage Examples

The following parts of the signal generator SCPI command set will be used to
demonstrate how to create complete SCPI program messages:

: FREQuency
: PONER
Example 1
“FREQuency: STARt 500 MHz; STOP 1000 MHz”

The command is correct and will not cause errors. It is equivaent to sending the
following:

“FREQuency: STARt 500 MHz; FREQuency: STOP 1000 MHz”
Example 2
“POVer 10 DBM : OFFSet 5 DB’

This command resultsin a command error. The command makes use of the
default POWNer [ : LEVel ] [: | Mvedi at e] node. When using a default node,
there is no change to the current path position. Since there is no command
“OFFSet " at the root, an error results. A correct way to send thisis:

“POWer 10 DBM : POWer: OFFSet 5 DB’
Example 3
“POWer: OFFSet 5 DB; POMnr 10 DBM

This command resultsin a command error. The POAer 10 DBMportion of the
command is missing aleading colon. The path level isdropped at each colon until
itisinthe PONer : OFFSet subsystem.
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Whenthe POWer 10 DBMcommand issent, it then causes confusion because no
such node occursin the POWer : OFFSet subsystem. By adding aleading colon,
the current path is reset to the root. The correct command is:

“PONer: OFFSet 5 DB; : POMr 10 DBM
Example 4
“FREQ 500 MHZ; POWER 4 DBM

In this example the keyword short form is used. The command is correct. It
utilizes the default nodes of [ : CW and [ : LEVEL] . Since default nodes do not
affect the current path, it is not necessary to use aleading colon before PONER.

Reading Instrument Errors

When debugging a program, you may want to know if an instrument error has
occurred. The signal generator can display error messages on their front panel
displays. If your system includes an instrument that does not have this capability,
you can put the following code segment in your program to read error messages
and print them on the controller’s display.

10 !

20 ! The rest of your

30 ! variable declarations

40 ! Assign @ox to 719

50 DI M Err_nsg$[ 75]

60 | NTEGCER Err_num

70 !

80 ! Part of your program

90 ! that generates errors

100 !

110 !




Programming Fundamentals

Getting Started with SCPI
200 REPEAT
210 OUTPUT @Box;": SYST: ERR?”
220 ! Query instrument error
230 ENTER @Box; Err_num Err_nsg$
240 ! Read error #, nessage
250 PRINT Err_num Err_nsg$
260 ! Print error nessage

270 UNTIL Err_num= 0

280 ! Repeat until no errors
290 !

300 ! The rest of your program
310 !

Details of Commands and Responses

This section describes the syntax of SCPI commands and responses. It provides
many examples of the data types used for command parameters and response
data.

Program M essage Syntax

These program messages contain commands combined with appropriate
punctuation and program message terminators.
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()
N

subsystem command <newline>

common command

<newline>"END

NOTES;

<newline> = ASCII character decimal '0'

AEND = EOI asserted with last byte

ck712a
Figure 3-4. Simplified Program M essage Syntax

As Figure 3-4 shows, you can send common commands and subsystem
commands in the same message. If you send more than one command in the same
message, you must separate them with a semicolon. You must always end a
program message with one of the three program message terminators shown in
Figure 3-4. Use<new | i ne>, <" END>, or <new | i ne> <" END> asthe
program message terminator. The word <™ END> means that EOI is asserted on
the HP-IB interface at the same time the preceding data byte is sent. Most
programming languages send these terminators automatically. For example, if
you use the HP BASIC OUTPUT statement, <new | i ne> is automatically sent
after your last data byte. If you are using a PC, you can usually configure the
system to send whatever terminator you specify.
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SCPI Subsystem Command Syntax
0 mnemonic , L @ parameter J

NOTE:

SP = white space, ASCII characters 01 to 94¢
and 1149 t0 82¢¢

ck718a
Figure 3-5. SCPI Simplified Subsystem Command Syntax

As Figure 3-5 shows, there must be a<space> between the last command
mnemonic and thefirst parameter in a subsystem command. Thisis one of the few
placesin SCPI where <space> isrequired. Note that if you send more than one
parameter with a single command, you must separate adjacent parameters with a
comma. Parameter types are explained later in this subsection.
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Common Command Syntax

NOTE:

SP = white space, ASCII characters 019 t0 949
and 1149 to0 3299

ck714a
Figure 3-6. Simplified Common Command Syntax

As with subsystem commands, use a<space> to separate a command

mnemonic from subsequent parameters. Separate adjacent parameters with a
comma. Parameter types are explained later in this section.

Response M essage Syntax

<new|ine>)——< AEND )—*

ck715a

Figure 3-7. Simplified Response M essage Syntax
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Response messages can contain both commas and semicolons as separators.
When asingle query command returns multiple values, a comma separates each
dataitem. When multiple queries are sent in the same message, the groups of data
items corresponding to each query are separated by a semicolon. For example, the
fictitious query : QUERY1?: QUERY2? might return a response message of:

<dat al>, <dat al>; <dat a2>, <dat a2>

Response data types are explained later in this subsection. Note that <new
| i ne><" END> is always sent as a response message terminator.

SCPI Data Types

SCPI defines different data formats for use in program messages and response
messages. It does this to accommodate the principle of forgiving listening and
precise talking. Forgiving listening means that instruments are flexible, accepting
commands and parameters in various formats. Precise talking means an
instrument always responds to a particular query in a predefined, rigid format.
Parameter datatypes are designed to be flexible in the spirit of forgiving listening.
Conversely, response data types are defined to meet the requirements of precise
talking.
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_';%SHH Response Data Types

Numeric Real or Integer

Extended Integer

Numeric

Discrete Discrete

Boolean Numeric Boolean

String String

Block Definite Length Block (all interfaces)
Indefinite Length Block (not supported with RS-232)

Non-decimal Hexadecimal

Numeric
Octal
Binary

Each parameter type has one or more corresponding response data types. For
example, a setting that you program using a numeric parameter returns either real
or integer response data when queried. Whether real or integer response datais
returned depends on the instrument used. However, precise talking requires that
the response data type be clearly defined for a particular instrument and query.
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Parameter Types

Numeric Parameters Numeric parameters are used in both subsystem
commands and common commands. Numeric parameters accept all commonly
used decimal representations of numbers including optional signs, decimal points,
and scientific notation.

If an instrument setting programmed with a numeric parameter can only assume a
finite number of values, the instrument automatically rounds the parameter. For
example, if an instrument has a programmabl e output impedance of 50 or 75
ohms, and you specified 76. 1 for output impedance, the value is rounded to 75.
If the instrument setting can only assume integer values, it automatically rounds
the value to an integer. For example sending* ESE 10. 123 isthe same as
sending * ESE 10.

Examples of numeric parameters:

100 no decimal point required

100. fractional digits optional

-1.23 leading signs allowed
4.56e<space>3 space allowed after e in exponentials
-7.89E-01 use either E or ein exponentials
+256 leading + allowed

5 digits left of decimal point optional

Extended Numeric Parameters Most subsystems use extended numeric
parametersto specify physical quantities. Extended numeric parameters accept all
numeric parameter values and other special valuesaswell. All extended numeric
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parameters accept MAXi mumand M Ni numasvalues. Noticethat M Ni nrumand
MAXi mumcan be used to set or query values. The query forms are useful for
determining the range of values allowed for a given parameter.

In some instruments, extended numeric parameters accept engineering unit
suffixes as part of the parameter value.

Notice that extended numeric parameters are not used for common commands or
STATus subsystem commands.

Examples of extended numeric parameters:

100. any simple numeric values

-1.23

4.56e<space>3

-7.89E-01

+256

5

MAX largest valid setting

MIN valid setting nearest negative infinity

-100 mv negative 100 millivolts
Discrete Parameters Use discrete parameters to program settings that have a
finite number of values. Discrete parameters use mnemonics to represent each

valid setting. They have along and a short form, just like command mnemonics.
You can use mixed upper and lower case |etters for discrete parameters.
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Examples of discrete parameters used with the TRIG: SOURce subsystem:

BUS HP-IB triggering
IMMediate immediate trigger

EXTernal external triggering

Although discrete parameter values ook like command keywords, do not confuse
the two. In particular, be sure to use colons and spaces properly. Use a colon to
separate command mnemonics from each other. Use a space to separate
parameters from command mnemonics.

Examples of discrete parameters in commands:

100 OQUTPUT @pour ce; ” TRI Gger : SOURce BUS’
100 OQUTPUT @source;” TRI Gger : SOURce | Mvedi at e”
100 QUTPUT @source; ” TRI Gger: SOURce EXTer nal ”

Boolean Parameters Boolean parameters represent a single binary condition
that is either true or false. There are only four possible representations for a
Boolean parameter:

ON Boolean true, upper/lower case allowed
OFF Boolean false, upper/lower case allowed
1 Boolean true

0 Boolean false




Programming Fundamentals
Getting Started with SCPI

Response Data Types

Real Response Data A large portion of al measurement data are formatted as
real response data. Real response data are decimal numbersin either fixed
decimal notation or scientific notation. Most high-level programming |anguages
that support instrument 1/0 handle either decimal or scientific notation
transparently.

Examples of real response data:
1.23E+0

-1.0E+2

+1.0E+2

0.5E+0

1.23

-100.0

+100.0

0.5

Integer Response Data Integer response data are decimal representations of
integer values including optional signs. Most status register related queries return
integer response data.

Examples of integer response data:

0 signs are optional

+100 leading + sign allowed
-100 leading sign alowed
256 never any decimal point
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Discrete Response Data Discrete response data are similar to discrete
parameters. The main differenceis that discrete response data return only the
short form of a particular mnemonic, in all upper case letters.

Examples of discrete response data:

IMM Immediate

EXT External
String Response Data String response data are similar to string parameters. The
main difference is that string response data use only double quotes as delimiters,
rather than single quotes. Embedded double quotes may be present in string

response data. Embedded quotes appear as two adjacent double quotes with no
characters between them.

Examples of string response data:

“ThisISvalid”
“SOISTHIS™ *

“1 said, ““Hello!""”
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Programming the Satus Register System

The signal generator’s instrument status system provides complete | EEE 488.2
Device Standard data structures for reporting instrument status using the register
model.

The |EEE 488.2 register model of the status system is comprised of multiple
registers which are arranged in a hierarchial order. The lower-priority status
registers propagate their data to the higher-priority registers in the data structures
by means of summary bits. The Status Byte Register is at the top of the hierarchy
and contains the general status information for the instrument’s events and
conditions. All other individual registers are used to determine the specific events
or conditions.

You can determine the state of certain instrument hardware and firmware events
and conditions by programming the status register system.
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Figure 3-8. The Overall Status Byte Register System
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Satus Byte Group
Status Byte Register
0 | Unused
1 | Unused
2 | Error/Event Queue Summary Bit
3 | Data Questionable Summary Bit
4 | Message Available (MAV)
5 | Standard Event Summary Bit
Femm————— #»| 6 | Request Service (RQS)
i 7 | Operation Status Summary Bit
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011[2]3[4]|5[6]|7]| Service Request Enable Register
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Figure 3-9. The Satus Byte Group
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The Status Byte Group consists of the Status Byte Register and the Service
Reqguest Enable Register. The Status Byte Register contains the following bits:

‘ Bit Number

Status Byte Register ok725a

Bit Description

0,1 These bits are always set to 0.

2 A 1linthisbit position indicates that the SCPI error queue is not
empty. The SCPI error queue contains at least one error

message.

3 A 1inthisbit position indicates that the Data Questionable
summary bit has been set. The Data Questionable Event
Register can then be read to determine the specific condition
that caused this bit to be set.

4 A 1inthisbit position indicates that the signal generator has
dataready inthe output queue. There are no lower status groups
that provide input to this bit.
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Bit Description

5 A linthisbit position indicates that the Standard Event
summary bit has been set. The Standard Event Status Register
can then be read to determine the specific event that caused this
bit to be set.

6 A linthisbit position indicates that the instrument has at least
one reason to require service. Thisbit isalso called the Master
Summary Status bit (MSS). The individual bitsin the Status
Byte are individually ANDed with their corresponding service
request enable register, then each individual bit value is ORed
and input to this bit.

7 A 1linthisbit position indicates that the Standard Operation
summary bit has been set. The Standard Operation Event
Register can then be read to determine the specific condition
that caused this bit to be set.

To query the Status Byte Register, send the command * STB? The response will
be the decimal sum of the bitswhich are set to 1. For example, if bit number 7 and
bit number 3 are set to 1, the decimal sum of the 2 bitsis 128 plus 8. So the
decimal value 136 is returned.

In addition to the Status Byte Register, the Status Byte Group also contains a
Service Request Enable Register. Thisregister lets you choose which bitsin the
Status Byte Register will trigger a service request. Send the * SRE <nune
command where <nun is the sum of the decimal values of the bits you want to
enable plus the decimal value of bit 6. For example, to enable bit 7 so that
whenever the Standard Operation Status Register summary bit is set to 1 it will
trigger a service request, send the command * SRE 192 (128 + 64). You must
always enable bit 6 when you enable any other bits for a service request. The
command * SRE? returns the decimal value of the sum of the bits previously
enabled with the * SRE <nun® command.
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*SRE <num>
*SRE?
Service Request Enable Register ck726a
Satus Groups

The Standard Operation Status Group and the Data Questionable Status Group
each consist of the following registers; the Standard Event Status Group is similar
but does not have negative or positive transition filters.

Condition Register A condition register continuously
monitors the hardware and firmware
status of the signal generator. Thereisno
latching or buffering for a condition
register; it is updated in real time.

Negative Transition Filter A negative transition filter specifies the
bitsin the condition register that will set
corresponding bits in the event register
when the condition bit changes from 1 to
0.

Positive Transition Filter A positive transition filter specifies the
bitsin the condition register that will set
corresponding bits in the event register
when the condition bit changes from 0 to
1
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Event Register An event register latches transition events
from the condition register as specified by
the positive and negative transition filters.
Bitsin the event register are latched, and
once set, they remain set until cleared by
either querying the register contents or
sending the * CLS command.

Event Enable Register An enable register specifies the bitsin the
event register that can generate a
summary bit. The signal generator
logically ANDs corresponding bitsin the
event and enable registers and ORs al the
resulting bits to produce a summary bit.
Summary bits are, in turn, used by the
Status Byte Register.

In general, a status group is a set of related registers whose contents are
programmed in order to produce status summary hits. In each status group,
corresponding hits in the condition register are filtered by the negative and
positive transition filters and stored in the event register. The contents of the event
register are logically ANDed with the contents of the enable register and the result
islogically ORed to produce a status summary hit in the Status Byte Register.
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Sandard Event Status Group
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Figure 3-10. The Standard Event Status Group

The Standard Event Status Group is used to determine the specific event that set
bit 5in the Status Byte Register. The Standard Event Status Group consists of the
Standard Event Status Register (an event register) and the Standard Event Status
Enable Register. The Standard Event Status Register contains the following bits:
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Standard Event Status Register okrara
Bit Description
0 A linthisbit position indicates that all pending signal

generator operationswere compl eted following execution of the
* OPC command.

1 This bit is always set to 0. (The signal generator does not
reguest control.)

2 A linthisbit position indicates that a query error has occurred.
Query errors have SCPI error numbers from -499 to -400.

3 A 1inthisbit position indicates that a device dependent error
has occurred. Device dependent errors have SCPI error
numbers from -399 to -300 and 1 to 32767.

4 A linthisbit position indicates that an execution error has
occurred. Execution errors have SCPI error numbers from -299
to -200.
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Bit Description

5 A 1inthisbit position indicates that acommand error has
occurred. Command errors have SCPI error numbers from -199
to -100.

6 A linthisbit position indicates that the Local key has been

pressed. Thisistrue even if the signal generator isin local
lockout mode.

7 A 1inthisbit position indicates that the signal generator has
been turned off and then on.

To query the Standard Event Status Register, send the command * ESR?. The
response will be the decimal sum of the bits which are set to 1. For example, if bit
number 7 and bit number 3 are set to 1, the decimal sum of the 2 bitsis 128 plus 8.
So the decimal value 136 is returned.

s
& @
& XV Qy “9’ ?3) el " Q ~
6‘8
)
‘BitNumber7‘6‘5‘4‘3‘2‘1‘0‘
*ESE <num>
*ESE?
Standard Event Status Enable Register k728

In addition to the Standard Event Status Register, the Standard Event Status
Group also contains a Standard Event Status Enable Register. This register lets
you choose which bitsin the Standard Event Status Register will set the summary
bit (bit 5 of the Status Byte Register) to 1. Send the* ESE <nun® command
where <nun® is the sum of the decimal values of the bits you want to enable. For
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example, to enable bit 7 and bit 6 so that whenever either of those bitsis set to 1,
the Standard Event Status summary bit of the Status Byte Register will besetto 1,
send the command * ESE 192 (128 + 64). The command * ESE? returns the
decimal vaue of the sum of the bits previously enabled with the * ESE <nun
command.
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Figure 3-11. The Sandard Operation Status Group
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The Standard Operation Status Group is used to determine the specific event that
set bit 7 in the Status Byte Register. The Standard Operation Status Group
consists of the Standard Operation Condition Register, the Standard Operation
Negative Transition Filter, the Standard Operation Positive Transition Filter, the
Standard Operation Event Register, and the Standard Operation Event Enable
Register. The Standard Operation Condition Register contains the following bits:

| it number[15]1413]12]11 10| o [ 8 | 7| 6 5] 4| 3] 2|
STATus:OPERation:CONDition?

Standard Operation Condition Register ckr2sa

Bit Description

0 A 1inthisbit position indicates that an 1/Q calibration is being
performed.

1,2 Unused. These bits are always set to 0.

3 A 1inthisbit position indicates that a sweep isin progress.

4 Unused. This bitis aways set to 0.

5 A 1inthisbit position indicates that the sourceisin a“wait for
trigger” state of the trigger model.
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Bit Description
6,7,8 Unused. These hits are always set to 0.
9 A 1inthisbit position indicates that the signal generator is

currently performing a DCFM zero calibration.

10 Unused. Thisbit is always set to O.

11 A 1inthisbit position indicates that the signal generator is
currently doing the necessary pre-sweep cal culations.

12,13, Unused. These bits are aways set to zero.

14

The Standard Operation Condition Register continuously monitors the hardware
and firmware status of the instrument. Condition registers are read-only. To query
the condition register, send the command

STATus: OPERat i on: CONDi t i on? Theresponse will be the decimal sum of
the bitswhich are set to 1. For example, if bit number 9 and bit number 3 are set to
1, the decimal sum of the 2 bitsis 512 plus 8. So the decimal value 520 is
returned.

The transition filter specifies which types of bit state changes in the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: OPERat i on: NTRansi ti on <nun® (negative) or

STATus: OPERat i on: PTRansi ti on <num (positive) where<numn isthe
sum of the decimal values of the bits you want to enable.

The Standard Operation Event Register latches transition events from the
condition register as specified by the transition filters. Event registers are
destructive read-only. Reading datafrom an event register will clear the content of
that register. To query the event register, send the command

STATus: OPERati on[: EVENt] ?
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Bit Number (15]14(13|12|11|10|9|8 |7 |6 | 5|4 (3|2 |1 |0

STATus:OPERation:ENABle <num>
STATus:OPERation:ENABIle?

Standard Operation Event Enable Register ak730a

The Standard Operation Status Group a so contains a Standard Operation Event
Enable Register. Thisregister lets you choose which bits in the Standard
Operation Event Register will set the summary hit (bit 7 of the Status Byte
Register) to 1. Send the STATus: OPERat i on: ENABI e <num> command
where <nun® isthe sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and hit 3 so that whenever either of those bitsis set to 1,
the Standard Operation Status summary bit of the Status Byte Register will be set
to 1, send the command STAT: OPER: ENAB 520 (512 + 8). The command
STATus: OPERat i on: ENABI e? returns the decimal value of the sum of the
bits previously enabled with the STATus: OPERat i on: ENABI e <nun®
command.
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Figure 3-12. The Data Questionable Status Group
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The Data Questionable Status Group is used to determine the specific event that
set bit 3 in the Status Byte Register. The Data Questionable Status Group consists
of the Data Questionable Condition Register, the Data Questionable Negative
Transition Filter, the Data Questionable Positive Transition Filter, the Data
Questionable Event Register, and the Data Questionable Event Enable Register.
The Data Questionable Condition Register contains the following bits:

| o number 15 |14[13]12]11 10| 9 | 8 7 | 6
STATus:QUEStionable:CONDition?

Data Questionable Condition Register ckrata
Bit Description
0,12 Unused. These bits are always set to 0.
3 Thisis asummary bit taken from the QUEStionable:POWer

register. A 1inthisbit position indicates that one of the
following may have happened: The ALC (Automatic Leveling
Control) is unable to maintain aleveled RF output power (i.e.,
ALCisUNLEVELED), or the reverse power protection circuit
has been tripped.

4 A 1inthisbit position indicates that the internal reference
oscillator (reference oven) is cold. (Option 1EH only.)
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Bit Description

5 Thisisasummary bit taken from the
QUEStionable:FREQuency register. A 1 in this bit position
indicates that one of the following may have happened:
synthesizer PPL unlocked, 10 MHz reference VCO PPL
unlocked, heterodyned VVCO PPL unlocked, or baseband PPL
unlocked. See the Data Questionable Frequency Status Group
for more information.

6 Unused. Thisbit is always set to 0.

7 Thisisasummary bit taken from the
QUEStionable:MODulation register. A 1 in this bit position
indicates that one of the following may have happened:
modulation source 1 underrange, modulation source 1
overrange, modulation source 2 underrange, or modulation
source 2 overrange. See the Data Questionable Modulation
Status Group for more information.

8 Thisisasummary bit taken from the
QUEStionable:CALibration register. A 1 in this bit position
indicates that one of the following may have happened: an error
has occurred in the DCFM/DC®M zero caibration or an error
has occurred in the I/Q calibration. See the Data Questionable
Cdlibration Status Group for more information.

9 A linthisbit position indicates that a self-test has failed during
power-up. This bit can only be cleared by cycling the
instrument’s line power. * CLS will not clear this bit.

10, 11, Unused. These bits are always set to 0.
12, 13,
14
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Bit Description

15 Always Zero (0).

The Data Questionable Condition Register continuously monitors the hardware
and firmware status of the instrument. Condition registers are read-only. To query
the condition register, send the command

STATus: QUESt i onabl e: CONDi t i on? The response will be the decimal
sum of the bits which are set to 1. For example, if bit number 9 and bit number 3
are set to 1, the decimal sum of the 2 bitsis 512 plus 8. So the decimal value 520
isreturned.

The transition filter specifies which types of bit state changes in the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: QUESt i onabl e: NTRansi ti on <num (negative) or

STATus: QUESt i onabl e: PTRansi ti on <nun® (positive) where <nun®
is the sum of the decimal values of the bits you want to enable.

The Data Questionable Event Register latches transition events from the
condition register as specified by the transition filters. Event registers are
destructive read-only. Reading data from an event register will clear the content
of that register. To query the event register, send the command

STATus: QUESt i onabl e[ : EVENt] ?
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Data Questionable Event Enable Register ok7aza

‘ Bit Number

The Data Questionable Status Group also contains a Data Questionable Event
Enable Register. Thisregister lets you choose which bitsin the Data Questionable
Event Register will set the summary bit (bit 3 of the Status Byte Register) to 1.
Send the STATus: QUESt i onabl e: ENABI e <nun® command where
<nun is the sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and bit 3 so that whenever either of those bitsisset to 1,
the Data Questionable Status summary hit of the Status Byte Register will be set
to 1, send the command STAT: QUES: ENAB 520 (512 + 8). The command
STATus: QUESt i onabl e: ENABI e? returns the decimal value of the sum of
the bits previously enabled with the STATus: QUESt i onabl e: ENABI e
<nun® command.
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Figure 3-13. The Data Questionable Power Status Group
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The Data Questionable Power Status Group is used to determine the specific
event that set bit 3 in the Data Questionable Condition Register. The Data
Questionable Power Status Group consists of the Data Questionable Power
Condition Register, the Data Questionable Power Negative Transition Filter, the
Data Questionable Power Positive Transition Filter, the Data Questionable Power
Event Register, and the Data Questionable Power Event Enable Register. The
Data Questionable Power Condition Register contains the following bits:

| Number [15 [14]13]12[ 11]10] 9 [ 8 | 7 | 6 [ 5[4 | 3|2 | 1|
STATus:QUEStionable:POWer:CONDition?

Data Questionable Power Condition Register k785
Bit Description
0 A 1linthisbit indicates that the reverse power protection circuit

has been tripped. There is no output in this state. Any
conditions which may have caused reverse power should be
corrected. After correcting the problem, the RPP circuit may be
reset by sending the remote SCPI command statement

: QUTput : PROTect i on: CLEar or by pressing the Reset
RPP softkey on the front panel. In HP 8648 mode, any SCPI
command will reset the reverse power protection circuit.
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Bit Description

1 A linthisbit indicates that the output leveling loop is unableto
set the output power.

2-14 Unused. These bits are always set to 0.

15 Always Zero (0).

The Data Questionable Power Condition Register continuously monitors output
power status of the instrument. Condition registers are read-only. To query the
condition register, send the command

STATus: QUESt i onabl e: POAér : CONDI t i on? The response will be the
decimal sum of the bitswhich are set to 1.

The transition filter specifies which types of bit state changes in the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: QUESt i onabl e: POMer : NTRansi ti on <num (negative) or
STATus: QUESt i onabl e: PONér : PTRansi ti on <nun® (positive) where
<numn isthe sum of the decimal values of the bits you want to enable.

The Data Questionable Power Event Register latches transition events from the
condition register as specified by the transition filters. Event registers are
destructive read-only. Reading data from an event register will clear the content
of that register. To query the event register, send the command

STATus: QUESt i onabl e: PONér [ : EVENt ] ?
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ETAYEYEVAIWEN

| sienumber [15[14]13[12[11]10] 9| 8| 7 6| 5|4 | 3|2 | 1] 0]
STATus:QUEStionable:POWer:ENABle <num>
STATus:QUEStionable:POWer:ENABIe?

Data Questionable Power Event Enable Register k7368

The Data Questionable Power Status Group also contains a Data Questionable
Power Event Enable Register. Thisregister lets you choose which bitsin the Data
Questionable Power Event Register will set the summary bit (bit 3 of the Data
Questionable Condition Register) to 1. Send the

STATus: QUESt i onabl e: POWer : ENABI e <num> command where
<numn is the sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and bit 3 so that whenever either of those bitsissetto 1,
the Data Questionable Power summary bit of the Data Questionable Condition
Register will be set to 1, send the command STAT: QUES: PON ENAB 520
(512 + 8). Thecommand STATus: QUESt i onabl e: PONer : ENABI e?
returns the decimal value of the sum of the bits previously enabled with the
STATus: QUESt i onabl e: POWer : ENABI e <num> command.
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Data Questionable Frequency Satus Group

Synthesizer Unlocked
10 MHz Reference Unlocked
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The Data Questionable Frequency Status Group is used to determine the specific
event that set bit 5 in the Data Questionable Condition Register. The Data
Questionable Frequency Status Group consists of the Data Questionable
Frequency Condition Register, the Data Questionable Frequency Negative
Transition Filter, the Data Questionable Frequency Positive Transition Filter, the
Data Questionable Frequency Event Register, and the Data Questionable
Frequency Event Enable Register. The Data Questionable Frequency Condition
Register contains the following bits:

‘BitNumber 15‘14 13‘12|11 10 9‘8 7 ‘ 6 ‘ 5|4 3‘2 ‘ 1 ‘
STATus:QUEStionable:FREQuency:CONDition?

Data Questionable Frequency Condition Register ck7asa
Bit Description
0 A 1linthisbit indicates that the synthesizer is unlocked.
1 A 1linthisbit indicates that the 10 MHz reference signal is
unlocked.
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Bit Description

2 A 1linthisbit indicates that the 1 GHz reference signal is
unlocked.

3 A linthisbit indicates that the baseband data clock synthesizer
is unlocked.

4-14 Unused. These bits are always set to 0.

15 Always Zero (0).

The Data Questionable Frequency Condition Register continuously monitors
output frequency status of the instrument. Condition registers are read-only. To
query the condition register, send the command

STATus: QUESt i onabl e: FREQuency: CONDi ti on? Theresponsewill be
the decimal sum of the bits which are set to 1.

The transition filter specifies which types of bit state changes in the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: QUESt i onabl e: FREQuency: NTRansi ti on <num (negative)
or STATus: QUESt i onabl e: FREQuency: PTRansi ti on <nune
(positive) where <nun is the sum of the decimal values of the bits you want to
enable.

The Data Questionable Frequency Event Register latches transition events from
the condition register as specified by the transition filters. Event registers are
destructive read-only. Reading data from an event register will clear the content
of that register. To query the event register, send the command

STATus: QUESt i onabl e: FREQuency[: EVENt ] ?
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Bli Number

15141312
STATus:QUEStionable:FREQuency:ENABle <num>
STATus:QUEStionable:FREQuency:ENABIle?

Data Questionable Frequency Event Enable Register ck7ada

The Data Questionable Frequency Status Group also contains a Data
Questionable Frequency Event Enable Register. This register lets you choose
which bits in the Data Questionable Frequency Event Register will set the
summary bit (bit 5 of the Data Questionable Condition Register) to 1. Send the
STATus: QUESt i onabl e: FREQuency: ENABI e <nune command where
<num is the sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and bit 3 so that whenever either of those bitsissetto 1,
the Data Questionable Frequency summary bit of the Data Questionable
Condition Register will be set to 1, send the command

STAT: QUES: FREQ ENAB 520 (512 + 8). The command

STATus: QUESt i onabl e: FREQ ENABI e? returns the decimal value of the
sum of the bits previously enabled with the

STATus: QUESt i onabl e: FREQuency: ENABI e <nun® command.
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Data Questionable M odulation Satus Group
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The Data Questionable Modulation Status Group is used to determine the specific
event that set bit 7 in the Data Questionable Condition Register. The Data
Questionable Modulation Status Group consists of the Data Questionable
Modulation Condition Register, the Data Questionable Modulation Negative
Transition Filter, the Data Questionable Modul ation Positive Transition Filter, the
Data Questionable Modulation Event Register, and the Data Questionable
Modulation Event Enable Register. The Data Questionable Modulation Condition
Register contains the following bits:

Bit Number |15 (14|13(12(11{10|9|8 |7 |6| 5|4 |3 |2 (1|0
STATus:QUEStionable:MODulation:CONDition?

Data Questionable Modulation Condition Register T

Bit Description

0 A linthisbit indicates that the External 1 input, AC coupling
on, isless than 0.97 volts.

1 A linthisbit indicates that the External 1 input, AC coupling
on, ismore than 1.03 volts.

2 A linthisbit indicates that the External 2 input, AC coupling
on, islessthan 0.97 volts.
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Bit Description

3 A 1linthisbit indicates that the External 2 input, AC coupling
on, is more than 1.03 volts.

4-14 Unused. These hits are always set to 0.

15 Always Zero (0).

The Data Questionable Modulation Condition Register continuously monitors the
modulation status of the instrument. Condition registers are read-only. To query
the condition register, send the command

STATus: QUESt i onabl e: MODul at i on: CONDi t i on? The response will
be the decimal sum of the bits which are set to 1.

The transition filter specifies which types of bit state changesin the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: QUESt i onabl e: MODul ati on: NTRansi ti on <nune
(negative) or STATus: QUESt i onabl e: MODul ati on: PTRansi ti on
<numn (positive) where <nun® is the sum of the decimal values of the bitsyou
want to enable.

The Data Questionable Modulation Event Register latches transition events from
the condition register as specified by the transition filters. Event registers are
destructive read-only. Reading data from an event register will clear the content
of that register. To query the event register, send the command

STATus: QUESt i onabl e: MODul ation[: EVENt] ?
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VK TATETES

| st numser |15 1413 12] 11 10| o 8| 7| 6| 5|4 [ 3] 2] 1] 0]

STATus:QUEStionable:MODulation:ENABle <num>
STATus:QUEStionable:MODulation:ENABle?
Data Questionable Modulation Event Enable Register ck798a

The Data Questionable Modulation Status Group also contains a Data
Questionable Modulation Event Enable Register. This register lets you choose
which bits in the Data Questionable Modulation Event Register will set the
summary bit (bit 7 of the Data Questionable Condition Register) to 1. Send the
STATus: QUESt i onabl e: MODul at i on: ENABI e <nun command where
<nun® is the sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and bit 3 so that whenever either of those bitsissetto 1,
the Data Questionable Modulation summary bit of the Data Questionable
Condition Register will beset to 1, send the command STAT: QUES: MOD: ENAB
520 (512 + 8). The command

STATus: QUESt i onabl e: MODul at i on: ENABI e? returns the decimal
value of the sum of the bits previously enabled with the

STATus: QUESt i onabl e: MODul ati on: ENABI e <nun command.
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Data Questionable Calibration Satus Group
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The Data Questionable Calibration Status Group is used to determine the specific
event that set bit 8 in the Data Questionable Condition Register. The Data
Questionable Calibration Status Group consists of the Data Questionable
Cdlibration Condition Register, the Data Questionable Calibration Negative
Transition Filter, the Data Questionable Calibration Positive Transition Filter, the
Data Questionable Calibration Event Register, and the Data Questionable
Cdlibration Event Enable Register. The Data Questionable Calibration Condition
Register contains the following bits:

11j10]o|8|7|6|5]4|3]2]|1]0]

‘BitNumber 15‘14‘13|12

STATus:QUEStionable:CALibration:ENABle <num>
STATus:QUEStionable:CALibration:ENABle?

Data Questionable Calibration Condition Register ck7aca
Bit Description
0 A 1inthisbit indicates that the DCFM/DC®M zero calibration

routine has failed. Thisisa critica error. The output of the
source has no validity until the condition of this bit isO.

1 A linthisbit indicates that the 1/Q caibration routine has
failled. An 1/Q calibration failure does not affect the validity of
the source output.

2-14 Unused. These bits are always set to 0.
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Bit Description

15 Always Zero (0).

The Data Questionable Calibration Condition Register continuously monitors the
calibration status of the instrument. Condition registers are read-only. To query
the condition register, send the command

STATus: QUESt i onabl e: CALi brati on: CONDi t i on? Theresponsewill
be the decimal sum of the bits which are set to 1.

The transition filter specifies which types of bit state changes in the condition
register will set corresponding bitsin the event register. The changes may be
positive (from 0 to 1) or negative (from 1 to 0). Send the command

STATus: QUESt i onabl e: CALi brati on: NTRansi ti on <nunp
(negative) or STATus: QUESt i onabl e: CALi brati on: PTRansi ti on
<nun® (positive) where <nun is the sum of the decimal values of the bits you
want to enable.

The Data Questionable Calibration Event Register latches transition events from
the condition register as specified by the transition filters. Event registers are
destructive read-only. Reading data from an event register will clear the content
of that register. To query the event register, send the command

STATus: QUESt i onabl e: CALi brati on[: EVENt] ?
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15]14/ta]12|11]10] 9|8 |76 5]4]3]2]1]0]

STATus:QUEStionable:CALibration:ENABle <num>
STATus:QUEStionable:CALibration:ENABle?

‘ Bit Number

Data Questionable Calibration Event Enable Register ckrata

The Data Questionable Calibration Status Group also contains a Data
Questionable Calibration Event Enable Register. This register lets you choose
which bits in the Data Questionable Calibration Event Register will set the
summary bit (bit 8 of the Data Questionable Condition register) to 1. Send the
STATus: QUESt i onabl e: CALi brati on: ENABI e <num> command
where <nun® isthe sum of the decimal values of the bits you want to enable. For
example, to enable bit 9 and bit 3 so that whenever either of those bitsissetto 1,
the Data Questionable Calibration summary bit of the Data Questionable
Condition Register will beset to 1, send the command STAT: QUES: CAL: ENAB
520 (512 + 8). The command

STATus: QUESt i onabl e: CALI br at i on: ENABI e? returns the decimal
value of the sum of the bits previously enabled with the

STATus: QUESt i onabl e: CALi brati on: ENABI e <num> command.




Programming Fundamentals
Programming the Status Register System




4 SCPI Commands

This chapter lists each of the SCPI commands alphabetically, by subsystem.
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Command Syntax

Following the heading for each programming command entry is a syntax
statement showing the proper syntax for the command. An example syntax
statement is shown here:

POWNer [ : LEVel ] MAXi mum{ M N

Syntax statements read from left to right. In thisexample, the : LEVel portion of
the statement immediately follows the POAér portion of the statement with no
separating space. A separating space is legal only between the command and its
argument. In this example, the portion following the [ : LEVel ] portion of the
statement is the argument. Additional conventions used in the syntax statements
are defined asfollows:

e Italicsare used to symbolize a program code parameter or query response.

e =means"isdefined as.”

* | (vertical bar) indicates a choice of one element from alist. For example,
<A>|<B> indicates <A> or <B> but not both.

* [ ](sguare brackets) indicate that the enclosed items are optional.

e Upper-case lettering indicates that the upper-case portion of the command is
the minimum required for the command. For example, in the command
FREQuency, FREQis the minimum requirement.

e Lower-caselettering indicates that the lower-case portion of the command is
optional; it can either beincluded with the upper-case portion of the command
or omitted. For example, in the command FREQuency, either FREQ, or
FREQUENCY is correct.

e ?after asubsystem command indicates that the command is a query.
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| EEE 488.2 Common Commands

Common commands are generally not measurement related, but are used to
manage macros, status registers, synchronization, and data storage. All common
commands begin with an asterisk. The common commands are defined by |EEE
488.2

*CLS (Clear Satus)

The* CLS command clears the status byte, the data questionable event register,
the standard event status register, the standard operation status register and any
other registers that are summarized in the status byte.

*ESE (Sandard Event Satus Enable)

*ESE <dat a>

The * ESE command sets the standard event status enable register.
* ESE?

*ESE? queries the status of the standard event status enable register.

*ESR? (Sandard Event Satus Register)

*ESR? queries the value of the standard event statusregister. Thisis adestructive
read.
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*I DN? (Identification)

The*IDN? query outputs an identifying string to the HP-IB. The response for the
signal generator will be “HEWLETT-PACKARD, US36260150,ESG-D400A,
A:01.00" where the actual model number, serial number and firmware revision
will be substituted.

*OPC (Operation Complete)

The *OPC command sets bit 0 in the standard event status register when al
pending operations have finished.

*OPC? (Operation Complete)
*OPC? queries bit 0 in the standard event statusregister. The signal generator will

return an ASCII ‘1" when all pending operations have finished.

*RCL (Recall)

*RCL <reg>, <seq>

The *RCL <reg>,<seg> command recalls the instrument state from the specified
memory register <reg> of the specified sequence<seg>. The range of registers
<reg> is 0 through 99 and the range of sequences <seg> is 0 through 9.

*RST (Reset)

The *RST command resets the instrument to a factory pre-defined condition.
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*SAV (Save)
*RCL <reg>, <seq>

The * SAV <reg>,<seq> command saves the instrument state to the specified
memory register <reg> of the specified sequence<seq>. The range of registers
<reg> is 0 through 99 and the range of sequences <seg> is 0 through 9.

*SRE (Service Request Enable)
*SRE <dat a>

The * SRE command sets the value of the service request enabl e register.

*SRE? (Service Request Enable Query)
*SRE <dat a>

The * SRE? queries the value of the service request enable register.

*STB? (Read Status Byte)

*STB? queries the status byte. Thisis a non-destructive read.

*TRG (Trigger)

The*TRG command triggersthe deviceif, and only if, Bus Triggering isthe type
of trigger event selected. Otherwise, * TRG is ignored.

*TST? (Self-Test)
The *TST? query returns the result of the power-up selftest:

0 - Passed (no tests failed and at least one test passed)
1 - Failed (one or more tests failed)
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*WAI (Wait-to-continue)

The *WAI command causes the instrument to wait until all pending commands
are completed, before executing any other commands.
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Subsystem Commands

Subsystem commands include al measurement functions and some general
purpose functions. Subsystem commands are distinguished by the colon used
between keywords, asin AM SOURc e. Each subsystem isa set of commands that
roughly corresponds to a functional block of the instrument.

The following sections list the command mnemonics and command queries for
each subsystem command. The command mnemonic isalwayslisted first with the
command query listed below it. Command queries are always terminated with a
"?," making them recognizable.
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:AM Subsystem

The amplitude modulation subsystem is used to set the modulation controls and
the parameters associated with amplitude modul ated signals.

Wideband Amplitude Modulation Sate
: AM W Deband: STATe ON| OFF| 1| 0
: AM W Deband: STATe?

External Amplitude M odulation Source Coupling
1AM 1] | 2: EXTernal [ 1] | 2: COUPI i ng AC| DC
:AM 1] | 2: EXTernal [ 1] | 2: COUPI i ng?

Internal Amplitude M odulation Source Rate
:AM 1] | 2: I NTer nal [ 1] : FREQuency <val ><uni t >
:AM 1] | 2: | NTer nal : FREQuency?

Internal Amplitude M odulation Alter nate Frequency
:AM 1] | 2: | NTer nal : FREQuency: ALTer nat e <val ><unit>
:AM 1] | 2: | NTer nal : FREQuency: ALTer nat e?
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Internal Amplitude Modulation Alter nate Frequency
Amplitude

:AM 11| 2: | NTer nal : FREQuency: ALTer nat e: AMPLi t ude: PERCen
t <val ><uni t>

:AM 1] | 2: | NTer nal : FREQuency: ALTer nat e: AMPLi t ude: PERC
ent?

Internal Amplitude M odulation Waveform

:AM 1] | 2: I NTernal [ 1] : FUNCt i on: SHAPe
SI NE| TRI angl e|] SQUar e| RAMP| NO Se| DUALsi ne| SWEPt si ne

:AM 1] | 2: I NTer nal : FUNCt i on: SHAPe?

Internal Amplitude Modulation Sweep Time
:AM 11| 2: I NTernal [ 1] : SWEep: TI ME <val ><uni t >
:AM 1] | 2: | NTer nal : S\Eep: TI ME?

Internal Amplitude Modulation Sweep Trigger

:AM 1] | 2: | NTer nal [ 1] : SWEep: TRI Gger
| MMedi at e| BUS| EXTer nal | KEY

:AM 1] | 2: | NTer nal : S\Eep: TRI Gger ?

Amplitude M odulation Source
:AM 1] | 2: SOURce | NT[ 1] | EXT[ 1] | EXT2
:AM 1] | 2: SOURce?
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Amplitude M odulation State
:AM 1] | 2: STATe ON| OFF| 1| 0
:AM 1] | 2: STATe?

Amplitude M odulation Depth
:AM 1] | 2[: DEPTh] <val ><unit>
:AM 1] | 2[ : DEPTh] ?

Amplitude M odulation Depth Coupling
:AM 1] | 2[ : DEPTh] : TRACKk ON| OFF| 1| 0
: AM 1] | 2[ : DEPTh] : TRACK?
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:CALibration Subsystem

The calibration subsystem is used to set the controls and the parameters
associated with instrument calibration.

DCFM/DC®M Calibration
. CALi brati on: DCFM

There is no query for this command.

I/Q Calibration
:CALi bration:1Q

Thereis no query for this command.

Default 1/Q Calibration
: CALi bration: | Q DEFaul t

Theis no query for thiscommand.

Full 1/Q Calibration
. CALi bration: 1 Q FULL

There is no query for this command.

4-11



SCPI Commands
:CALibration Subsystem

I/Q Calibration Sart Frequency
: CALi bration: 1 Q STARt <val ><uni t s>
: CALi bration: | Q STARt ?

I/Q Calibration Sop Frequency
: CALi bration: 1 Q STOP <val ><uni t s>
: CALi bration: | Q STOP?
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:COMMunicate Subsystem

The communicate subsystem is used to set the controls and the parameters
associated with serial system communication.

GP-1B Address

: SYSTem COMMUNI cat e: GPI B: ADDRess <number >
: SYSTem COMMUNI cat e: GPI B: ADDRess?

RS-232 Baud Rate

: SYSTem COMMUNI cat e: SERi al :
: SYSTem COMMUNI cat e: SERi al :

RS-232 RTS Control
: SYSTem COMMUNI cat e: SERi al
: SYSTem COMMUNI cat e: SERi al

RS-232 RTS Echo
: SYSTem COMMUNI cat e: SERi al

BAUD <nunber >
BAUD?

: CONTrol : RTS ON| OFF| STANdar d
: CONTr ol : RTS?

: ECHO ON| OFF| 1] 0
: SYSTem COMMUNI cat e: SERi al :

ECHO?
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RS-232 XON Handshake Receive Sate

1 SYSTem COMMUNI cat e: SERi al : RECei ve: PACE XON| NONE
: SYSTem COMMuNI cat e: SERi al : RECei ve: PACE?

RS-232 XON Handshake Transmit Sate
: SYSTem COMMUNI cat e: SERi al : TRANsni t : PACE XON| NONE
: SYSTem COMMUNI cat e: SERi al : TRANsmi t : PACE?

RS-232 Reset
: SYSTem COMMUNI cat e: SERi al : RESet

Thereis no query for this command.
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:DECT Personality Subsystem

The DECT personality subsystem is used to set the controls and the parameters
associated with DECT communications standard measurements.

DECT Sate
: RADI 0: DECT[ : STATe] ON OFF| 1|0
: RADi o: DECT[ : STATe] ?

Burst Sate
: RADI o: DECT: BURSt [ : STATe] ON| OFF| 1] 0
. RADI 0: DECT: BURS! [ : STATe] ?

Burst Shape, Falling Edge Delay
. RADI 0: DECT: BURSt : SHAPe: FALL: DELay <val ue>
: RADI 0: DECT: BURSt : SHAPe: FALL: DELay?

: RADI 0: DECT: BURSt : SHAPe: FDELay <val ue>
. RADI o: DECT: BURSt : SHAPe: FDELay?
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Burst Shape, Falling Edge Time
: RADI 0: DECT: BURSt : SHAPe: FALL: TI ME <val ue>
: RADI 0: DECT: BURSt : SHAPe: FALL: Tl ME?

: RADI 0: DECT: BURSt : SHAPe: FTI Me <val ue>
: RADI 0: DECT: BURSt : SHAPe: FTI Me?

Burst Shape, Rising Edge Delay
. RADI 0: DECT: BURSt : SHAPe: Rl SE: DELay <val ue>
: RADI 0: DECT: BURSt : SHAPe: RI SE: DELay?

: RADI 0: DECT: BURSt : SHAPe: RDELay <val ue>
: RADI 0: DECT: BURSt : SHAPe: RDELay ?

Burst Shape, Rising Edge Time
: RADi o: DECT: BURSt : SHAPe: RI SE: TI ME <val ue>
: RADI o: DECT: BURSt : SHAPe: RI SE: Tl ME?

: RADI 0: DECT: BURSt : SHAPe: RTI Me <val ue>
: RADI 0: DECT: BURSt : SHAPe: RTI Me?
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Configure Data

: RADI 0: DECT: DATA

PN9| PNL5| FI X4| <f i | enanme>| EXT| P4| P8| P16| P32| P64
: RADI 0: DECT: DATA?

Configure FI X4 Data
: RADI o: DECT: DATA: FI X4 <0- 15>
: RADi 0: DECT: DATA: FI X4?

Configure Portable Part Timeslot Type

: RADi 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10] 11[ : TYP

El
CUSTOM TRAFf i c| LCAPaci ty

: RADi 0: DECT: PPart : SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10] 11[ : TYP
B 2

Configure Portable Part Custom Timeslot

: RADi o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11: CUST
om

PN9| PN15| FI X4| <f i | ename>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DMD| P4|

P8| P16| P32| P64

: RADI 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: CUST
onf
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Configure Portable Part Custom FIX4

. RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11: CUST
om FI X4 <0- 15>

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11: CUST
om FlI X4?

Configure Portable Part L ow Capacity A Field

: RADi o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5| 6| 7| 8] 9] 10| 11: LCAP
acity: A <64 bit val ue>

- RADi o: DECT: SLOTO| [ 1] | 2| 3] 4] 5| 6] 7| 8] 9] 10| 11: LCAPaci ty:
A?

Configure Portable Part L ow Capacity B Field

: RADI o: DECT: PPart : SLOTO| [ 1] | 2| 3] 4] 5] 6] 7| 8] 9] 10| 11: LCAP
acity[: B]

PNO| PN15| FI X4| <f i | enanme>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DMD| P4|

P8| P16| P32| P64

: RADi o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5| 6| 7| 8] 9] 10| 11: LCAP
acity[:B]?

Configure Portable Part L ow Capacity B Field FI X4

: RADI o: DECT: PPart : SLOTO| [ 1] | 2| 3] 4] 5] 6] 7| 8] 9] 10| 11: LCAP
acity[:B]:Fl X4 <0-15>

: RADI o: DECT: PPart : SLOTO| [ 1] | 2| 3] 4| 5| 6] 7| 8] 9] 10| 11: LCAP
acity[:B]:Fl X4?
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Configure Portable Part L ow Capacity S Field
: RADI 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: LCAP
acity:S <16 bit val ue>

- RADi o: DECT: SLOTO| [ 1] | 2| 3] 4] 5| 6] 7| 8] 9] 10| 11: LCAPaci ty:
s?

Portable Part Timedot State
: RADI 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10| 11[ : STA
Te] ON| OFF| 1] 0

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11[ : STA
Te] ?

Configure Portable Part Traffic Bearer A Field

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10| 11: TRAF
fic:A <64 bit value>

: RADI 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: TRAF
fic:A?

Configure Portable Part Traffic Bearer B Field

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10| 11: TRAF
fic[:B]

PNO| PN15| FI X4| <fi | enane>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DMD| P4|

P8| P16| P32| P64

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: TRAF
fic[:B]?
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Configure Portable Part Traffic Bearer B Field FIX4

- RADi 0: DECT: PPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: TRAF
fic[:B]:FI X4 <0-15>

- RADi 0: DECT: PPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: CUST
om TRAFf i c[: B] : FI X4?

Configure Portable Part Traffic Bearer SField

: RADI o: DECT: PPart: SLOTO| [ 1] | 2| 3] 4] 5| 6] 7| 8] 9] 10| 11: TRAF
fic:S <16 bit val ue>

- RADi 0: DECT: PPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: TRAF
fic:S?

Configure Radio Fixed Part Timeslot Type

: RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4] 5| 6| 7| 8] 9] 10| 11[: TY
PE] CUSTOM DUMM 1] | DUMMR| TRAFf i ¢| LCAPaci ty

: RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11[: TY
PE] ?

Configure Radio Fixed Part Custom Timeslot

: RADI 0: DECT: RFPart: SLOTO| [ 1] | 2| 3] 4] 5| 6] 7] 8] 9] 10] 11: CUS
Tom

PN9| PN15]| FI X4| <f i | ename>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DMD| P4| P8| P16| P32| P64

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10| 11: CUS
Ton??
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Configure Radio Fixed Part Custom FI X4

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11:
Tom FI X4 <O0- 15>

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11:
Tom FI X4?

Configure Radio Fixed Part Dummy S Field

: RADi o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10] 11:
M1]|2:S <16 bit val ue>

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11:
M 1] ]| 2: S?

Configure Radio Fixed Part Dummy A Field

: RADI o: DECT: RFPart : SLOTO| [ 1] | 2| 3] 4] 5] 6] 7| 8] 9] 10] 11:
M1]|2: A <64 bit val ue>

: RADi 0: DECT: RFPart: SLOTO| [ 1] | 2| 3] 4| 5| 6] 7] 8] 9] 10] 11:
M1]|2: A?

Configure Radio Fixed Part L ow Capacity A Field

: RADI o: DECT: RFPart : SLOTO| [ 1] | 2| 3] 4] 5] 6] 7| 8] 9] 10] 11:
Pacity: A <64 bit val ue>

: RADI o: DECT: RFPart : SLOTO| [ 1] | 2| 3] 4] 5] 6] 7] 8] 9] 10] 11:
Pacity: A?

Cus

DUM

DUM

DUM

DUM

LCA

LCA
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Configure Radio Fixed Part L ow Capacity B Field

: RADI 0: DECT: RFPart: SLOTO| [ 1] | 2| 3] 4| 5] 6] 7| 8] 9] 10| 11: LCA
Paci ty[: B]

PN9| PN15| FI X4| <f i | ename>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DMD| P4| P8| P16| P32| P64

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: LCA
Pacity[:B]?

Configure Radio Fixed Part L ow Capacity B Field FI X4

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: LCA
Pacity[: B] : FI X4 <0-15>

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10| 11: LCA
Paci ty[: B]: FlI X4?

Configure Radio Fixed Part L ow Capacity S Field

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3] 4| 5] 6] 7| 8] 9] 10| 11: LCA
Pacity: S <16 bit val ue>

: RADI 0: DECT: RFPart: SLOTO| [ 1] | 2| 3] 4| 5] 6] 7| 8] 9] 10| 11: LCA
Pacity: S?

Radio Fixed Part Timeslot Sate

: RADi 0: DECT: RFPar t : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10] 11[ : ST
ATe] ON| OFF| 1|0

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4] 5| 6] 7| 8] 9] 10] 11[ : ST
ATe] ?
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Configure Radio Fixed Part Traffic Bearer A Field

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4| 5] 6] 7| 8] 9] 10] 11: TRA
Ffic: A <64 bit val ue>

- RADi o: DECT: SLOTO| [ 1] | 2| 3| 4] 5| 6| 7| 8] 9] 10| 11: TRAFf i c: A?

Configure Radio Fixed Part Traffic Bearer B Field

: RADI 0: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: TRA
Fficl[:B]

PNO| PN15| FI X4| <fi | enane>| EXT| FDEV1_HS| FDEV1_FS| FDEV2_F
S| FACCur acy| DML| DVD| P4|

P8| P16| P32| P64

: RADI 0: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4] 5] 6] 7| 8] 9] 10| 11: TRA
Ffic[:B]?

Configure Radio Fixed Part Traffic Bearer B Field FI X4

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10] 11: TRA
Ffic[:B]:FI X4 <0-15>

- RADi 0: DECT: RFPart : SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: TRA
Ffic[:B]:Fl X4?

Configure Radio Fixed Part Traffic Bearer SField

: RADI o: DECT: RFPart: SLOTO| [ 1] | 2| 3| 4| 5| 6] 7| 8] 9] 10| 11: TRA
Ffic:S <16 bit val ue>

- RADi o: DECT: SLOTO| [ 1] | 2| 3| 4] 5| 6| 7| 8] 9] 10| 11: TRAFf i c: S?
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Configure Baseband Data Clock Input
: RADI o: DECT: BBCLock | NT[ 1] | EXT[ 1]
: RADI o: DECT: BBCLock?

Bit Rate
: RADi o: DECT: BRATe <val ue>
. RADi o: DECT: BRATe?

Configure Filter BbT
: RADI o: DECT: BBT <val ue>
: RADi o: DECT: BBT?

Phase Polarity
: RADI 0: DECT: POLarity[: ALL] NORMal | | NVert ed
. RADI o: DECT: POLarity[:ALL]?

Configure Frame/Pattern Repeat
: RADI 0: DECT: REPeat SI NG e| CONTi nuous
: RADI o: DECT: REPeat ?

Select EVENT 1 Connector Output
: RADI 0: DECT: SOUT FRAME| SLOT| ALL
: RADI o: DECT: SOUT?
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Synchronization Output Offset
. RADI o: DECT: SOUT: OFFSet <val ue>
: RADi o: DECT: SOUT: OFFSet ?

Begin Timeslot
: RADI o: DECT: SQUT: SLOT <val ue>
. RADI o: DECT: SOUT: SLOT?

Trigger Mode
: RADI 0: DECT: TRI Gger [ : SOURce] KEY| EXT| BUS
: RADI 0: DECT: TRI Gger [ : SOURce] ?

External Trigger Delay Sate

: RADI 0: DECT: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe
ON| OFF| 1] 0

: RADI 0: DECT: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe?

Configure External Trigger Delay
: RADI 0: DECT: TRI Gger [ : SOURce] : EXTer nal : DELay <val ue>
: RADI 0: DECT: TRI Gger [ : SOURce] : EXTer nal : DELay?
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:DIAGnNostic Subsystem

The communicate subsystem is used to set the controls and the parameters
associated with instrument operational and tracking data.

Attenuator Cycle Information
: DI AGnosti c: | NFOr mat i on: CCQunt : ATTenuat or ?

Thereis no query for this command.

Power Cycle Information
: Dl AGnosti c: | NFOr mat i on: CCQunt : PON?

Thereis no query for this command.

Reverse Power Protection Trips Information
: DI AGnosti c: | NFOrmat i on: CCQunt : PROTect i on?

Thereis no query for this command.

Display Time-On Information
: DI AGnosti c: | NFOrmat i on: DI SPI ay: OTI Me?

Thereis no query for this command.
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Option Information

: DI AGnosti c: | NFOrmat i on: Opti ons?

There is no query for this command.

Instrument Time-On Information
: Dl AGnostic: | NFOr mat i on: OTI Me?

Thereis no query for this command.

Instrument Serial Number and Firmware Infor mation
: Dl AGnostic: | NFOr mat i on: SDATe?

Thereis no query for this command.
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:DISPlay Subsystem

The display subsystem is used to set the controls and the parameters associated
with the signal source’s LCD display.

Configure Display Brightness
: DI SPI ay: BRI Ght ness <val >
: DI SPl ay: BRI Ght ness?

Configure Display Contrast
: DI SPl ay: CONTr ast <val >
. DI SPI ay: CONTr ast ?

Configure Display I nverse Video
;DI SPlay: | NVerse ON| OFF| 1| O
. DI SPI ay: | NVer se?
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:DM and :BURS Subsystems

This digital modulation subsystem is used to set the I/Q modul ation controls and
the 1/Q parameters associated with I/Q modulated signals.

Burst Source
: BURst : SOURce EXTernal | | NTernal [ 1]
: BURst : SOURce?

Burst Envelope Sate
: BURst : STATe ON| OFF| 1] 0
: BURst : STATe?

Configure External AL C Bandwidth
: DM EXTer nal : ALC: BW Dt h: BANDsi dt h NORMal | NARRow
: DM EXTer nal : ALC: BW Dt h: BANDsi dt h?

High Crest Mode Sate
: DM EXTernal : Hl Crest[: STATe] ON| OFF| 1|0
: DM EXTer nal : HI Crest [ : STATe] ?
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I/Q Gain Ratio Adjustment
: DM | QADj ust nent : GAI N <val ><uni t >
: DM | QADj ust nent : GAI N?

| Channel Offset Adjustment
:DM | QADj ust nent : | OFFset <val ><unit>

: DM | QADj ust nent : | OFFset ?

Q Channel Offset Adjustment
: DM | QADj ust nent : QOFFset <val ><uni t >
: DM | QADj ust nent : QOFFset ?
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I/Q Adjustments Sate
DM | QADj ust nent [ : STATe] ON| OFF| 1| 0
: DM | QADj ust nent [ : STATe] ?

I/Q Modulation Phase Polarity
:DM POLarity[:ALL] NORMal | | NVerted
;DM POLarity[:ALL]?

Digital Modulation Source
: DM SOURce EXTernal | | NTernal [ 1]
: DM SOURce?

Digital Modulation Sate
: DM STATe ON| OFF| 1|0
: DM STATe?
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:FM Subsystem

The frequency modulation subsystem is used to set the modulation controls and
the parameters associated with frequency modulated signals.

External Frequency Modulation Source Coupling
:FM 1] | 2: EXTernal [ 1] | 2: COUPI i ng AC| DC
:FM 1] | 2: EXTernal [ 1] | 2: COUPI i ng?

Internal Frequency Modulation Source Rate
:FM 1] | 2: I NTer nal [ 1] : FREQuency <val ><unit>
:FM 1] | 2: | NTer nal : FREQuency?

Internal Frequency Modulation Alternate Frequency
:FM 11| 2: I NTernal [ 1] : FREQuency: ALTer nat e <val ><uni t>
:FM 1] | 2: | NTer nal : FREQuency: ALTer nat e?

Internal Frequency Modulation Alternate Frequency
Amplitude

:FM 1]| 2: I NTer nal [ 1] : FREQuency: ALTer nat e: AMPLi t ude: PER
Cent <val ><uni t>

:FM 1] | 2: | NTer nal : FREQuency: ALTer nat e: AMPLi t ude: PERCen
t?
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Internal Frequency Modulation Waveform

:FM 1]| 2: I NTernal [ 1] : FUNCt i on: SHAPe
S| NE| TRI angl e|] SQUar e| RAMP| NO Se| DUALsi ne| SWEPt si ne

:FM 1] | 2: I NTer nal : FUNCt i on: SHAPe?

Internal Frequency Modulation Sweep Time
:FM 1]] 2: I NTernal [ 1] : SWEep: TI ME <val ><uni t >
:FM 1] | 2: | NTer nal : SWEep: TI ME?

Internal Frequency Modulation Sweep Trigger

:FM 1] | 2: I NTernal [ 1] : SWEep: TRI Gger
| MMedi at e| BUS| EXTer nal | KEY

:FM 1] ] 2: | NTer nal : S\Eep: TRI Gger ?

Frequency M odulation Source
:FM 1] ] 2: SOURce | NT[ 1] : EXT1| EXT2
:FM 1] | 2: SOURce?

Frequency Modulation State
:FM 1] | 2: STATe ON| OFF| 1| 0
:FM 1] | 2: STATe?

Frequency Modulation Deviation
:FM 1]] 2[: DEVi ati on] <val ><uni t>
:FM 1] | 2[ : DEVi ati on] ?
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Frequency M odulation Deviation Coupling
:FM 1]| 2[ : DEVi ati on] : TRACK ON| OFF| 1] 0
:FM 1] | 2[ : DEVi ati on] : TRACK?
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:FREQuency Subsystem

The frequency subsystem is used to set the controls and the parameters associated
with carrier signal frequency.

Fixed Frequency
: FREQuency: FI Xed <val ><uni t >
: FREQuency: FI Xed?

Frequency Mode
: FREQuency: MODE CW FI Xed| LI ST
. FREQuency: MODE?

Frequency Multiplier
. FREQuency: MULTi plier <val >
: FREQuency: MULTi plier?

Frequency Offset
: FREQuency: OFFSet <val ><uni t >
: FREQuency: OFFSet ?
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Frequency Reference
. FREQuency: REFer ence <val >
: FREQuency: REFer ence?

Frequency Reference Sate
: FREQuency: REFer ence: STATe ON| OFF| 1] 0
: FREQuency: REFer ence: STATe?

Sart Frequency
: FREQuency: STARt <val ><unit >
. FREQuency: STARt ?

Sop Frequency
: FREQuency: STOP <val ><uni t >
: FREQuency: STOP?

Frequency Optimization
: FREQuency: SYNThesi s <val >
: FREQuency: SYNThesi s?
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Continuous Wave Frequency
: FREQuency[: CW <val ><uni t >
: FREQuency[: CW ?

: FREQuency: FI Xed <val ><uni t >
: FREQuency: FI Xed?

Set Phase Reference
: PHASe: REFer ence

Thereis no query for this command.

Phase Adjustment
: PHASe[ : ADJust] <val ><unit>
: PHASe[ : ADJust] ?

Reference Oscillator Source Query
:ROSCi | | at or : SOURce?

Thereis no query for this command.
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GSM Personality Subsystem

The GSM personality subsystem is used to set the controls and the parameters
associated with GSM communications standard measurements.

GSM Sate
:RADI 0: GSM : STATe] ON OFF| 1|0
: RADI 0: GSM : STATe] ?

GSM Burst Normal Quick
: RADi 0: GSM BURSt : PN9 NORMal | QUI Ck
: RADI 0: GSM BURSt : PN9?

Burst State
: RADIi 0: GSM BURSt [ : STATe] ON| OFF| 1] 0
. RADI 0: GSM BURSt [ : STATe] ?

Burst Shape, Falling Edge Delay
: RADI 0: GSM BURSt : SHAPe: FALL: DELay <val ue>
: RADIi 0: GSM BURSt : SHAPe: FALL: DELay?

: RADI 0: GSM BURSt : SHAPe: FDELay <val ue>
: RADi 0: GSM BURSt : SHAPe: FDELay?
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Burst Shape, Falling Edge Time
: RADIi 0: GSM BURSt : SHAPe: FALL: TI ME <val ue>
: RADI 0: GSM BURSt : SHAPe: FALL: Tl ME?

: RADI 0: GSM BURSt : SHAPe: FTI Me <val ue>
: RADI 0: GSM BURSt : SHAPe: FTI Me?

Burst Shape, Rising Edge Delay
: RADIi 0: GSM BURSt : SHAPe: RI SE: DELay <val ue>
: RADI 0: GSM BURSt : SHAPe: RI SE: DELay ?

: RADI 0: GSM BURSt : SHAPe: RDELay <val ue>
: RADI 0: GSM BURSt : SHAPe: RDELay?

Burst Shape, Rising Edge Time
RADi 0: GSM BURSt : SHAPe: RI SE: TI ME <val ue>
: RADI 0: GSM BURSt : SHAPe: RI SE: Tl ME?

: RADI 0: GSM BURSt : SHAPe: RTI Me <val ue>
: RADI 0: GSM BURSt : SHAPe: RTI Me?
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Timeslot Sate
: RADI 0: GSM SLOTO| [ 1] 2| 3] 4| 5| 6] 7: STATe ON| OFF| 1| 0
: RADI 0: GSM SLOTO| [ 1] | 2| 3] 4| 5| 6| 7: STATe?

Configure Timeslot Type

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7[ : TYPE]
CUSTon{ NORMAL| FCORr ect i on| SYNC| DUMWY| ACCess| NORVAL_ALL

: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5| 6] 7[ : TYPE] ?

Configure Data

: RADi 0: GSM DATA
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: GSM DATA?

Configure FI1X4 Data
: RADi 0: GSM DATA: FI X4 <0- 15>
: RADi 0: GSM DATA: FI X4?

Configure Access Encrypted Data Field

: RADIi 0: GSM SLOTO| [ 1] | 2] 3| 4] 5] 6] 7: ACCess: ENCRypt i on
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADIi 0: GSM SLOTO| [ 1] ] 2] 3| 4| 5] 6] 7: ACCess: ENCRypti on?
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Configure Access FI X4

1 RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: ACCess: ENCRypt i on: FI X
4 <0-15>

1 RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: ACCess: ENCRypt i on: FI X
472

Configure Access Extended Tail Bits Field

: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: ACCess: ETai | <8
bit_pattern>

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6| 7: ACCess: ETai | ?

Configure Access Synchronization Sequence

1 RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: ACCess: SSEQuence <41
bit_pattern>

. RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: ACCess: SSEQuence?

Configure Custom Field

: RADI 0: GSM SLOTO| [ 1] | 2| 3| 4] 5/ 6| 7: CUSTom
PNO| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5| 6] 7: CUSTon®

Configure Custom FI X4
: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: CUSTom FI X4 <0- 15>
: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: CUSTom FI X4?
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Configure Dummy Training Sequence Field

. RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: DUMW: TSEQuence <26
bit_pattern>

1 RADI 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: DUMW: TSEQuence?

Configure Normal Encryption Data Field

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5| 6] 7: NORMal : ENCRypt i on
PNO| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5| 6] 7: NORMal : ENCRypt i on?

Configure Normal Sychronization Field

: RADi 0: GSM SLOTO| [ 1] | 2| 3] 4] 5] 6] 7: NORMal : SYNC
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4 5| 6] 7: NORMal : ENCRypt i on?

Configure Normal FI X4

. RADIi 0: GSM SLOTO| [ 1] ] 2| 3| 4| 5| 6] 7: NORMal : ENCRypt i on: FI X
4 <0-15>

1 RADIi 0: GSM SLOTO| [ 1] ] 2| 3| 4| 5] 6] 7: NORMal : ENCRypt i on: FI X
4?
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Configure Normal Training Sequence (TS) Field

. RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: NORMal : TSEQuence <26
bit_pattern>

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: NORMal : TSEQuence?

Configure Sychronization Encrypted Data Field

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: SYNC: ENCRypt i on
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5| 6] 7: SYNC: ENCRypt i on?

Configure Sychronization FI X4

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: SYNC: ENCRypt i on: FI X4
<0- 15>

: RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: SYNC: ENCRypt i on: FI X4?

Configure Synchronization Training Sequence Field

. RADi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: SYNC: TSEQuence <64
bit_pattern>

: RADIi 0: GSM SLOTO| [ 1] | 2| 3| 4] 5] 6] 7: SYNC: TSEQuence?

Differential Encode Sate
: RADIi 0: GSM DENCode ON| OFF| 1] 0
: RADI 0: GSM DENCode?
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Phase Polarity
:RADIi 0: GSM POLarity[:ALL] NORMal | | NVerted
:RADi 0: GSM PQOLarity[:ALL]?

Configure Frame/Pattern Repeat
: RADIi 0: GSM REPeat SI NG e| CONTi nuous
: RADI 0: GSM REPeat ?

Select EVENT 1 Connector Output
: RADI 0: GSM SOUT FRAME| SLOT| ALL
: RADIi 0: GSM SQUT?

Begin Timeslot
: RADI 0: GSM SOUT: SLOT <val ue>
: RADIi 0: GSM SQOUT: SLOT?

Synchronization Output Offset
: RADI 0: GSM SOUT: OFFSet <val ue>
: RADi 0: GSM SQUT: OFFSet ?

Trigger Mode
: RADIi 0: GSM TRI Gger [ : SOURce] KEY| EXT| BUS
. RADI 0: GSM TRI Gger [ : SOURce] ?
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External Trigger Delay Sate

. RADI 0: GSM TRI Gger [ : SOURce] : EXTer nal : DELay: STATe
ON| OFF| 1| 0

: RADI 0: GSM TRI Gger [ : SOURce] : EXTer nal : DELay: STATe?

Configure External Trigger Delay
: RADI 0: GSM TRI Gger [ : SOURce] : EXTer nal : DELay <val ue>
: RADI 0: GSM TRI Gger [ : SOURce] : EXTer nal : DELay?

External 13 MHz Select
: RADIi 0: GSM EREFer ence ON| OFF| 1| O
: RADI 0: GSM EREFer ence?

Configure Baseband Data Clock Input
: RADi 0: GSM BBCLock | NT[ 1] | EXT[ 1]
: RADI 0: GSM BBCLCck?

ConfigureFilter BbT
: RADI 0: GSM BBT <val ue>
: RADI 0: GSM BBT?

Bit Rate
: RADi 0: GSM BRATe <val ue>
: RADI 0: GSM BRATe?
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Seal Bit Select

: RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5] 6] 7: NORMal : STeal <1
bit_pattern>

- RADi 0: GSM SLOTO| [ 1] | 2| 3| 4| 5| 6] 7: NORMal : STeal ?
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:LFOutput Subsystem

Thelow frequency output subsystem is used to set the controls and the parameters
associated with the low frequency output signals.

L ow Frequency Output Amplitude
: LFQut put : AMPLi t ude <val ><uni t>
: LFQut put : AMPLi t ude?

L ow Frequency Output Frequency
: LFQut put : FUNCt i on: FREQuency <val ><uni t >
: LFQut put : FUNCt i on: FREQuency?

L ow Frequency Output Alternate Frequency
: LFQut put : FUNCt i on: FREQuency: ALTer nat e <val ><uni t >
: LFQut put : FUNCt i on: FREQuency: ALTer nat e?

L ow Frequency Output Alternate Frequency Amplitude

: LFQut put : FUNCt i on: FREQuency: ALTer nat e: AMPLI t ude: PERCe
nt <val ><unit>

: LFQut put : FUNCt i on: FREQuency: ALTer nat e: AMPLI t ude: PER
Cent ?
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Configure Function Generator Pulse Period
: LFQut put : FUNCti on: PERi od <val ><unit >
: LFQut put : FUNCt i on: PERi od?

Configure Function Generator Pulse Width
: LFQut put : FUNCti on: PW Dt h <val ><uni t >
: LFQut put : FUNCt i on: PW Dt h?

L ow Freguency Output Waveform

: LFQut put : FUNCt i on: SHAPe
S| NE| DUALsi ne| SWEPt si ne| TRI angl e|] SQUar e| RAMP| PULSe| NOI
Se| DC

: LFQut put : FUNCt i on: SHAPe?

Function Generator Sweep Time
: LFQut put : FUNCti on: S\WEep: TI ME <val ><uni t >
: LFQut put : FUNCt i on: SWEep: Tl ME?

Function Generator Sweep Trigger

: LFQut put : FUNCt i on: SWEep: TRI Gger
| MMedi at e| KEY| EXTer nal | BUS

: LFQut put : FUNCt i on: SWEep: TRI Gger ?
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L ow Frequency Output Source
: LFQut put : SOURce | NT[ 1] | FUNCti on
: LFQut put : SOURce?

L ow Frequency Output State
: LFQut put : SOURce: STATe ON| OFF| 1| 0
: LFQut put : SOURce: STATe?

4-49



SCPI Commands
:LIST Subsystem

:LIST Subsystem

The list subsystem is used to set the controls and the parameters associated with
list measurements.

List Direction
;LI ST: DI Recti on UP| DOWN
;LI ST: Dl Recti on?

Dwell List
;LI ST: DVELI <val >{, <val >}
LI ST: DVELI ?

Dwell List Type
: LI ST: DWELI : TYPE LI ST| STEP
: LI ST: DWELI : TYPE?

Dwell List Points Query
: LI ST: DVELI : POl Nt s?

Thereis no query for this command.
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Frequency List
: LI ST: FREQuency <val >{, <val >}
1 LI ST: FREQuency?

Frequency List Points Query
: LI ST: FREQuency: POl Nt s?

Thereis no query for this command.

Manual Point
o LI ST: MANual <val >
o LI ST: MANual ?

List Mode
: LI ST: MCDE AUTQ| MANual
: LI ST: MODE?

Power List
;LI ST: PONer <val >{, <val >}
o LI ST: POVer ?

Power List Points Query
: LI ST: POVNer: PO Nt s?

Thereis no query for this command.
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List Trigger Source
1 LI ST: TRI Gger: SOURCe BUS| | Mvedi at e| EXTer nal | KEY
: LI ST: TRI Gger : SOURCe?

List Type
: LI ST: TYPE LI ST| STEP
: LI ST: TYPE?
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:MEMory and :MMemory Subsystems

The memory subsystem is used to set the controls and the parameters associated
with data and memory allocation.

Binary Memory Catalog
: MEMory: CATal og: Bl Nary?

There is no query for this command.

List Memory Catalog
: MEMory: CATal og: LI ST?

Thereis no query for this command.

Sate Memory Catalog
: MEMory: CATal og: STATe?

Thereis no query for this command.

All Memory Catalog
: MEMory: CATal og[ : ALL] ?

There is no query for this command.

: MVEMory: CATal og[: ALL] ? “<file systens>"

There is no query for this command.
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Copy Files
. MEMory: COPY[ : NAVE] <fi | ename>, <fil enanme>

Thereis no query for this command.

: MMEMory: COPY <msus>, <msus>

Thereis no query for this command.

Memory Data L oad
: MEMory: DATA <fil enane>, <dat abl ock>

Thereis no query for this command.

: MMEMory: DATA <msus>, <dat abl ock>

Thereis no query for this command.

Memory Filename Query
: MEMory: DATA? <fil enane>

Thereis no query for this command.

: MVEMor y: DATA? <nsus>

Thereis no query for this command.
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Block Pattern RAM
: MEMor y: DATA: PRAM BLOCK <dat abl ock>

There is no query for this command.

List Pattern RAM
: MEMory: DATA: PRAM LI ST <val ue> [, <val ue>, <...>]

Thereis no query for this command.

Delete All
: MEMory: DELet e: ALL

Thereis no query for this command.

Delete Binary
: MEMory: DELet e: Bl Nary

There is no query for this command.

Delete List
: MEMory: DELet e: LI ST

Thereis no query for this command.

Delete State
: MEMory: DELet e: STATe

Thereis no query for this command.
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Delete Filename
: MEMory: DELet e[ : NAME] <f i | enane>

Thereis no query for this command.

: MVEMory: DELet e[ : NAME] <nsus>

Thereis no query for this command.

Free Memory Query
: MEMory: FREE[ : ALL] ?

Thereis no query for this command.

Load Sweep List
: MEMory: LOAD: LI ST <fil enane>

Thereis no query for this command.

: MVEMory: LOAD: LI ST <nsus>

Thereis no query for this command.

Sate Comment
: MEMory: STATe: COWMent <reg_nunp, <seq_nhunp, <conment >
: MEMory: STATe: COMMENt ? <r eg_nun®, <seq_nunp
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Store Sweep List
: MEMory: STORe: LI ST <fil ename>

There is no query for this command.

: MVEMory: STORe: LI ST <nmsus>

There is no query for this command.
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NADC Personality Subsystem

The NADC personality subsystem is used to set the controls and the parameters
associated with NADC communications standard measurements.

NADC Sate
: RADI o[ : NADC] [ : STATe] ON| OFF| 1] 0
: RADI o[ : NADC] [ : STATe] ?

Burst Sate
1 RADI o] : NADC] : BURSt [ : STATe] ON| OFF| 1] 0
. RADI o[ : NADC] : BURSt [ : STATe] ?

PN9 Bur st Normal Quick
: RADI of : NADC] : BURSt : PN9 NORMal | QUI Ck
. RADI o[ : NADC] : BURSt : PN9?

Burst Shape, Falling Edge Delay
: RADI o[ : NADC] : BURSt : SHAPe: FALL: DELay <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: FALL: DELay?

: RADI o[ : NADC] : BURSt : SHAPe: FDELay <val ue>
. RADI o[ : NADC] : BURSt : SHAPe: FDELay?
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Burst Shape, Falling Edge Time
. RADI o[ : NADC] : BURSt : SHAPe: FALL: TI ME <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: FALL: TI ME?

: RADI o[ : NADC] : BURSt : SHAPe: FTI Me <val ue>
. RADI o[ : NADC] : BURSt : SHAPe: FTI Me?

Burst Shape, Rising Edge Delay
: RADI o[ : NADC] : BURSt : SHAPe: RI SE: DELay <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: RI SE: DELay?

: RADI o[ : NADC] : BURSt : SHAPe: RDELay <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: RDELay?

Burst Shape, Rising Edge Time
. RADI o[ : NADC] : BURSt : SHAPe: RI SE: TI ME <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: RI SE: TI ME?

: RADI o[ : NADC] : BURSt : SHAPe: RTI Me <val ue>
: RADI o[ : NADC] : BURSt : SHAPe: RTI Me?

Timeslot State
: RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: STATe ON| OFF| 1| 0
: RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: STATe?
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Configure Timeslot Type

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6[ : TYPE]
DCUSt on UCUSt o] UTCH| UTCH_ALL| DTCH| DTCH_ALL

: RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6[ : TYPE] ?

Configure Data

. RADI o[ : NADC] : DATA
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADI of : NADC] : DATA?

Configure FI1X4 Data
: RADI o : NADC] : DATA: FI X4 <0- 15>
. RADI o[ : NADC] : DATA: FI X4?

Configure Custom Timeslot

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DCUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DCUSTon®

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4 5| 6: UCUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADI of : NADC] : SLOT[ 1] | 2| 3] 4] 5| 6: UCUSTon®
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Configure Custom FI X4
: RADI o] : NADC] : SLOT[ 1] | 2| 3| 4] 5| 6: DCUSTom FI X4 <0- 15>
: RADI of : NADC] : SLOT[ 1] | 2| 3] 4| 5| 6: DCUSTom FI X4?

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4] 5| 6: UCUSTom FI X4 <0- 15>
- RADI of : NADC] : SLOT[ 1] | 2| 3] 4] 5| 6: UCUSTom FI X4?

Configure Traffic Channel Coded Digital Verification Color
Code (CDVCC) Field

. RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DTCHannel : CDVCcode <12
bit_pattern>

1 RADI o] : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DTCHannel : CDVCcode?

1 RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4] 5| 6: UTCHannel : CDVCcode <12
bit_pattern>

- RADI of : NADC] : SLOT[ 1] | 2] 3| 4| 5| 6: UTCHannel : CDVCcode?
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Configure Traffic Channel Slow Associated Control Channel
(SACCH) Field

: RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DTCHannel : SACChannel
<15 bit_pattern>

1 RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4| 5] 6: DTCHannel : SACChannel ?

: RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5] 6: UTCHannel : SACChannel
<15 bit_pattern>

: RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4] 5] 6: UTCHannel : SACChannel ?

Configure Synchronization Word Field

1 RADI o[ : NADC] : SLOT[ 1] | 2| 3] 4] 5] 6: DTCHannel : SWORd <28
bit_pattern>

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DTCHannel : SWORd?

1 RADI o] : NADC] : SLOT[ 1] | 2| 3] 4] 5] 6: UTCHannel : SWORd <28
bit_pattern>

- RADI of : NADC] : SLOT[ 1] | 2| 3] 4| 5| 6: UTCHannel : SWORd?
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Configure Data Field

: RADI o[ : NADC] : SLOT[ 1] | 2| 3] 4| 5| 6: DTCHannel [ : DATA]
PNO| PN15| FI X4| <fi | enane>| EXT| P4| P8| P32| P64

: RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: DTCHannel [ : DATA] ?

: RADI o[ : NADC] : SLOT[ 1] | 2| 3] 4| 5| 6: UTCHannel [ : DATA]
PNO| PN15| FI X4| <fi | enane>| EXT| P4| P8| P32| P64

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: UTCHannel [ : DATA] ?

Configure FI X4

- RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4] 5] 6: DTCHannel [ : DATA] : FI X4
<0- 15>

- RADI of : NADC] : SLOT[ 1] | 2| 3| 4] 5] 6: DTCHannel [ : DATA] : FI X4?

- RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4] 5] 6: UTCHannel [ : DATA] : FI X4
<0- 15>

: RADI o[ : NADC] : SLOT[ 1] | 2| 3| 4| 5| 6: UTCHannel [ : DATA] : FI X4?

Configure External Data Clock
: RADI of : NADC] : EDCLock SYMBol | NORMal
: RADI o[ : NADC] : EDCLock?

Filter Alpha
: RADI o[ : NADC] : ALPHa <val ue>
. RADI o[ : NADC] : ALPHa?
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Configure Baseband Data Clock Input
1 RADI of : NADC] : BBCLock | NT[ 1] | EXT[ 1]
: RADI of : NADC] : BBCLOck?

Bit Rate
: RADI o[ : NADC] : BRATe <val ue>
. RADI o[ : NADC] : BRATe?

Filter RNYQ NYQ
1 RADI o] : NADC] : FI LTer RNYQ NYQ
. RADI o[ : NADC] : FI LTer ?

Configure RNYQ Optimization
: RADI of : NADC] : CHANnel EVM ACP
: RADI o[ : NADC] : CHANnel ?

Phase Polarity
:RADI o[ : NADC] : POLarity[: ALL] NORMal | | NVert ed
. RADI o[ : NADC] : POLarity[: ALL]?

Configure Frame/Pattern Repeat
: RADI of : NADC] : REPeat S| NG e| CONTi nuous
: RADI o[ : NADC] : REPeat ?
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Select EVENT 1 Connector Output
: RADI o : NADC] SOUT FRAME| SLOT| ALL
: RADI o[ : NADC] : SOUT?

Begin Timeslot
: RADI o[ : NADC] : SOUT: SLOT <val ue>
. RADI o[ : NADC] : SOUT: SLOT?

Synchronization Output Bit Offset
. RADI o[ : NADC] : SOUT: OFFSet <val ue>
: RADI o[ : NADC] : SOUT: OFFSet ?

Trigger Mode
: RADI o[ : NADC] : TRI Gger KEY| EXT| BUS
. RADI o[ : NADC] : TRI Gger ?

External Trigger Delay Sate

. RADI o[ : NADC] : TRI Gger [ : SOURce] : EXTer nal :

ON| OFF| 1] 0

. RADI o[ : NADC] : TRI Gger [ : SOURce] : EXTer nal :

Configure External Trigger Delay

. RADI o[ : NADC] : TRI Gger [ : SOURce] : EXTer nal :
: RADI o[ : NADC] : TRI Gger [ : SOURce] : EXTer nal :

DELay: STATe

DELay: STATe?

DELay <val ue>

DELay?
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Frame Rate
: RADI of : NADC] : FRATe FULL| HALF
: RADI o] : NADC] : FRATe?
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:OUT Put Subsystem

The RF output subsystem is used to set the controls and the parameters associated
with the signal generator’s RF output.

RF Output Modulation State
: OUTPut : MODul ati on[ : STATe] ON| OFF| 1] 0
: OUTPut : MODul ati on[ : STATe] ?

RF Output Circuit Protection Clear
: QUTPut : PROTect i on: CLEar

Thereis no query for this command.

RF Output Circuit Protection Mode
: OQUTPut : PROTect i on: MODE NORMAL| HP8648
: OUTPut : PROTect i on: MODE?

RF Output Circuit Protection Query
: QUTPut : PROTect i on: TRI Pped?

There is no query for this command.
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RF Output Sate
:QUTPut [ : STATe] ON| OFF| 1| 0
: OUTPut [ : STATe] ?
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PDC Personality Subsystem

The PDC personality subsystem is used to set the controls and the parameters
associated with PDC communi cations standard measurements.

PDC Sate
: RADI 0: PDC[ : STATe] ON| OFF| 1] 0
: RADI 0: PDC] : STATe] ?

Burst Sate
: RADI o: PDC: BURSt [ : STATe] ON| OFF| 1|0
. RADI 0: PDC. BURSt [ : STATe] ?

PN9 Burst Generation Control
: RADI 0: PDC: BURSt : PN9 NORMal | QUI Ck
: RADI o: PDC: BURSt : PN9?

Burst Shape, Falling Edge Delay
: RADI 0: PDC. BURSt : SHAPe: FALL: DELay <val ue>
: RADI 0: PDC: BURSt : SHAPe: FALL: DELay?

: RADI 0: PDC. BURSt : SHAPe: FDELay <val ue>
: RADI 0: PDC: BURSt : SHAPe: FDELay?
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Burst Shape, Falling Edge Time
: RADI 0: PDC. BURSt : SHAPe: FALL: TI ME <val ue>
: RADI o: PDC: BURSt : SHAPe: FALL: Tl ME?

: RADI 0: PDC. BURSt : SHAPe: FTI Me <val ue>
: RADI 0: PDC: BURSt : SHAPe: FTI Me?

Burst Shape, Rising Edge Delay
: RADI 0: PDC: BURSt : SHAPe: RI SE: DELay <val ue>
: RADI 0: PDC. BURSt : SHAPe: RI SE: DELay?

: RADI 0: PDC: BURSt : SHAPe: RDELay <val ue>
: RADI 0: PDC. BURSt : SHAPe: RDELay?

Burst Shape, Rising Edge Time
: RADI 0: PDC. BURSt : SHAPe: RI SE: TI ME <val ue>
: RADI 0: PDC. BURSt : SHAPe: RI SE: Tl ME?

: RADI 0: PDC. BURSt : SHAPe: RTI Me <val ue>
: RADI 0: PDC. BURSt : SHAPe: RTI Me?
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Configure Data

: RADI o: PDC. DATA
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI o: PDC. DATA?

Configure FI X4 Data
. RADI o: PDC: DATA: FI X4 <0- 15>
: RADI 0: PDC: DATA: FI X472

Timedot Type

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5| 6[ : TYPE]
UCUSt on{ DCUSt o UTCH| UTCH_ALL| UVOX| DTCH| DTCH_ALL

- RADi o: PDC: SLOTO| [ 1] | 2| 3| 4| 5| 6[ : TYPE] ?

Timeslot State
: RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: STATe ON| OFF| 1| 0
: RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: STATe?
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Configure Custom Timeslot

1 RADI o: PDC: SLOTO| [ 1] | 2] 3| 4] 5: DCUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: DCUSTon®

- RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UCUSTom
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: UCUSTon®

Configure Custom FI X4
: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: DCUSTom FI X4 <0- 15>
: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: DCUSTom FI X4?

: RADI 0: PDC: SLOTO| [ 1] | 2] 3| 4] 5: UCUSTom FI X4 <0- 15>
: RADI 0: PDC: SLOTO| [ 1] | 2| 3] 4] 5: UCUSTom FI X47?




Configure Color Codes Field

: RADi 0: PDC: SLOTO| [ 1] | 2| 3] 4| 5:
<bit_pattern>

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5:

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5:
<bi t _pattern>

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5:

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5:
: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5:

SCPI Commands

PDC Personality Subsystem

DTCHannel

DTCHannel

UTCHannel

UTCHannel

. CCode

. CCode?

: CCode

. CCode?

UVOX: CCode <bit_pattern>

UVOX: CCode?
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Configure Slow Associated Control Channel (SACCH) Field

: RADI 0: PDC: SLOTO| [ 1] | 2] 3| 4| 5: DTCHannel : SACChannel
<bit_pattern>

. RADI 0: PDC: SLOTO| [ 1] | 2] 3| 4] 5: DTCHannel : SACChannel ?

: RADI 0: PDC: SLOTO| [ 1] | 2] 3| 4] 5: UTCHannel : SACChannel
<bit_pattern>

: RADI 0: PDC: SLOTO| [ 1] | 2] 3| 4] 5: UTCHannel : SACChannel ?

: RADI o: PDC: SLOTO| [ 1] | 2] 3| 4] 5: UVOX: SACChannel
<bit_pattern>

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UVOX: SACChannel ?
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Configure Synchronization Word Field

: RADI o: PDC: SLOTO| [ 1] | 2| 3| 4| 5: DTCHannel :

<bit_pattern>

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: DTCHannel

: RADI o: PDC: SLOTO| [ 1] | 2] 3] 4] 5: UTCHannel
<bit_pattern>

1 RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UTCHannel

SVORd

- SWORd?

: SWORd

- SWORd?

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UVOX: SWORd <bi t _pattern>

- RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UVOX: SWORd?

Configure Traffic Channel Field

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: DTCHannel [ : TCHannel ]
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: DTCHannel [ : TCHannel ] ?

: RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UTCHannel [ : TCHannel |
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PDC: SLOTO| [ 1] | 2| 3| 4| 5: UTCHannel [ : TCHannel ] ?
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Configure Traffic Channel FIX4

: RADI o: PDC: SLOTO| [ 1] | 2] 3| 4| 5: DTCHannel [ :
<0- 15>

: RADI o: PDC: SLOTO| [ 1] | 2] 3| 4| 5: DTCHannel [ :
?

: RADI o: PDC: SLOTO| [ 1] | 2] 3| 4] 5: UTCHannel [ :
<0- 15>

: RADi 0: PDC: SLOTO| [ 1] | 2| 3| 4] 5: UTCHannel [ :
?

Select EVENT 1 Connector Output

: RADI 0: PDC: SOUT FRAME| SLOT| ALL
: RADI o: PDC. SOQUT?

Synchronization Output Offset
: RADI 0: PDC. SOUT: OFFSet <val ue>
: RADI o: PDC: SQUT: OFFSet ?

Begin Timedslot
: RADI o: PDC: SOQUT: SLOT <val ue>
: RADI 0: PDC. SQUT: SLOT?

TCHannel ] :

TCHannel ] :

TCHannel ] :

TCHannel ] :

Fl X4

Fl X4

Fl X4

Fl X4
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Trigger Mode
: RADI o: PDC: TRI Gger KEY| EXT| BUS
: RADI o: PDC: TRI Gger ?

External Trigger Delay Sate

: RADI 0: PDC: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe
ON| OFF| 1] 0

: RADI 0: PDC: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe?

Configure External Trigger Delay
: RADI 0: PDC: TRI Gger [ : SOURce] : EXTer nal : DELay <val ue>
: RADI 0: PDC: TRI Gger [ : SOURce] : EXTer nal : DELay?

Filter Alpha
: RADi o: PDC: ALPHa <val ue>
: RADI o: PDC. ALPHa?

Bit Rate
. RADI o: PDC. BRATe <val ue>
: RADI o: PDC. BRATe?

Filter RNYQ NYQ
: RADI 0: PDC: FI LTer RNYQ NYQ
: RADI o: PDC: FI LTer ?
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Configure RNYQ Optimization
: RADI 0: PDC: CHANnel EVM ACP
: RADI o: PDC: CHANnel ?

Configure External Data Clock
: RADI 0: PDC: EDCLock SYMBol | NORMal
: RADI 0: PDC: EDCLock?

Rate Full Half
: RADI 0: PDC: FRATe FULL| HALF
: RADI o: PDC. FRATe?

Phase Polarity
. RADI o: PDC: POLarity[:ALL] NORMal | | NVerted
: RADI 0: PDC: POLarity[:ALL]?

Configure Frame/Pattern Repeat
: RADI 0: PDC: REPeat SI NG e| CONTi nuous
: RADI o: PDC: REPeat ?
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PHS Per sonality Subsystem

The PHS personality subsystem is used to set the controls and the parameters
associated with PHS communications standard measurements.

PHS Sate
: RADI 0: PHS[ : STATe] ON| OFF| 1] 0
: RADI 0: PHS[ : STATe] ?

PHSBurst Sate
1 RADI 0: PHS: BURSt [ : STATe] ON| OFF| 1|0
. RADI 0: PHS: BURSt [ : STATe] ?

PN9 Burst Generation Control
: RADI 0: PHS: BURSt : PN9 NORMal | QUI Ck
: RADI 0: PHS: BURSt : PN9?

Burst Shape, Falling Edge Delay
: RADI 0: PHS: BURSt : SHAPe: FALL: Tl ME <val ue>
: RADI 0: PHS: BURSt : SHAPe: FALL: Tl ME?

: RADI 0: PHS: BURSt : SHAPe: FTI Me <val ue>
: RADI 0: PHS: BURSt : SHAPe: FTI Me?
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Burst Shape, Rising Edge Time
: RADI 0: PHS: BURSt : SHAPe: RI SE: TI ME <val ue>
: RADI 0: PHS: BURSt : SHAPe: RI SE: Tl ME?

: RADI 0: PHS: BURSt : SHAPe: RTI Me <val ue>
: RADI 0: PHS: BURSt : SHAPe: RTI Me?

Timeslot Sate
: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: STATe ON| OFF| 1| 0
1 RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: STATe?

. RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: STATe ON| OFF| 1] 0
1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: STATe?

Configure Data

: RADI 0: PHS: DATA
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PHS: DATA?

Configure FI1X4 Data
: RADi 0: PHS: DATA: FI X4 <0- 15>
: RADI 0: PHS: DATA: FI X4?
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Timedot Type

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: [ : TYPE]
CUSTOM TCH| TCH_ALL| SYNC

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: [ : TYPE] ?

- RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: [ : TYPE]
CUSTOM TCH| TCH_ALL| SYNC

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: [ : TYPE] ?

Configure Custom Timeslot

1 RADI 0: PHS: DLI Nk: SLOT[ 1] | 2] 3] 4: CUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PHS: DLI Nk: SLOT[ 1] | 2| 3] 4: CUSTon®?

- RADI 0: PHS: ULI Nk: SLOT[ 1] | 2| 3| 4: CUSTom
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PHS: ULI Nk: SLOTT 1] | 2| 3] 4: CUSTon®?

Configure Custom FI X4
: RADI 0: PHS: DLI NK: SLOT[ 1] | 2] 3| 4: CUSTom FI X4 <0- 15>
: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3] 4: CUSTom FI X4?

: RADI 0: PHS: ULI NK: SLOTT[ 1] | 2] 3| 4: CUSTom FI X4 <0- 15>
. RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: CUSTom FI X47?
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Configure Synchronization Channel Cell Station

Identification Code (CSID) Field

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3] 4: SCHannel
<bit_pattern>

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3] 4: SCHannel

- RAD 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: SCHannel :

<bit_pattern>

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3] 4: SCHannel

:CSID

. CSI D?

CsI D

. CSI D?

Configure Synchronization Channel Idle M essage Field

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3] 4: SCHannel
<bit_pattern>

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3] 4: SCHannel

- RADi 0: PHS: ULI NK: SLOT[ 1] | 2] 3| 4: SCHannel :

<bit_pattern>

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3] 4: SCHannel

1 DLE

: I DLE?

: I DLE?
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Configure Synchronization Channel Personal Station

I dentification Code (PSI D)
Field

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: SCHannel
<bit_pattern>

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: SCHannel

1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3] 4: SCHannel
<bit_pattern>

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: SCHannel

:PSID

. PSI D?

:PSI D

. PSI D?

Configure Synchronization Channel Unique Word (UW)

Field

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: SCHannel
<bit_pattern>

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: SCHannel

1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3] 4: SCHannel
<bit_pattern>

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: SCHannel

: UWORd

: UWORd?

: UWORd

: UWORd?
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Configure Traffic Channel Timeslot

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2] 3| 4: TCHannel [ : TCHannel ]
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ] ?

- RADi 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel |
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ] ?

Configure Traffic Channel Slow Associated Control Channel
(SACCH) Field

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2] 3] 4: TCHannel : SACChannel
<bit_pattern>

1 RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel : SACChannel ?

1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel : SACChannel
<bit_pattern>

1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel : SACChannel ?
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Configure Traffic Channel Unique Word (UW) Field

1 RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel : UNORd
<bit_pattern>

1 RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel : UNORd?

1 RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3] 4: TCHannel : UNORd
<bit_pattern>

: RADI 0: PHS: ULI NK: SLOTT[ 1] | 2] 3| 4: TCHannel : UNORd?
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Configure Traffic Channel FIX4

: RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ] :
FI X4 <0- 15>

1 RADI 0: PHS: DLI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ]: FI X
42

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ] :
FI X4 <0- 15>

: RADI 0: PHS: ULI NK: SLOT[ 1] | 2| 3| 4: TCHannel [ : TCHannel ] : FI X
4?

Configure External Data Clock
: RADI 0: PHS: EDCLock SYMBol | NORMal
: RADI o: PHS: EDCLock?

Configure Filter
: RADi 0: PHS: FI LTer RNYQ NYQ
: RADi 0: PHS: FI LTer ?

Configure RNYQ Optimization
: RADI 0: PHS: CHANnel EVM ACP
: RADI 0: PHS: CHANnel ?
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Phase Polarity
:RADI 0: PHS: POLarity[: ALL] NORMal | I NVerted
:RADI 0: PHS: POLari ty[:ALL] ?

Configure Frame/Pattern Repeat
: RADI 0: PHS: REPeat SI NG e| CONTi nuous
: RADI 0: PHS: REPeat ?

Select EVENT 1 Connector Output
: RADI 0: PHS: SOUT FRAME| SLOT| ALL
: RADI 0: PHS: SOUT?:

Synchronization Output Offset
: RADI 0: PHS: SOUT: OFFSet <val ue>
: RADI 0: PHS: SOUT: OFFSet ?

Begin Timeslot
: RADI o: PHS: SOUT: SLOT <val ue>
: RADI 0: PHS: SOUT: SLOT?

Trigger Mode
: RADI 0: PHS: TRI Gger KEY| EXT| BUS
: RADI o: PHS: TRI Gger ?
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External Trigger Delay Sate

. RADI 0: PHS: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe
ON| OFF| 1| 0

: RADI 0: PHS: TRI Gger [ : SOURce] : EXTer nal : DELay: STATe?

Configure External Trigger Delay
. RADI 0: PHS: TRI Gger [ : SOURce] : EXTer nal : DELay <val ue>
. RADI 0: PHS: TRI Gger [ : SOURce] : EXTer nal : DELay?

Filter Alpha
: RADI 0: PHS: ALPHa <val ue>
: RADI 0: PHS: ALPHa?

Bit Rate
: RADi o: PHS: BRATe <val ue>
. RADI 0: PHS: BRATe?

Scramble Seed
. RADI 0: PHS: BURSt : SCRanbl e: SEED <16-bit val ue>
: RADI 0: PHS: BURSt : SCRanbl e: SEED?

Scramble State
: RADI 0: PHS: BURSt : SCRanbl e[ : STATe] ON| OFF| 1| 0
: RADI 0: PHS: BURSt : SCRanbl e[ : STATe] ?
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:PM Subsystem

The phase modulation subsystem is used to set the modulation controls and the
parameters associated with phase modulated signals.

Configure ® Modulation Bandwidth
: PM 1] | 2: BANDwi dt h| BW D NORMal | HI GH
: PM 1] | 2: BANDw dt h| BW D?

External ® M odulation Source Coupling
:PM 1]| 2: EXTernal [ 1] | 2: COUPI i ng AC| DC
:PM 1]| 2: EXTernal [ 1] | 2: COUPI i ng?

Internal ® Modulation Source Rate
:PM 1]| 2: I NTernal [ 1] : FREQuency <val ><unit>
:PM 1] 2: | NTer nal : FREQuency?

Internal ® Modulation Alternate Frequency
:PM 1]] 2: I NTernal [ 1] : FREQuency: ALTer nat e <val ><uni t>
:PM 1] 2: | NTer nal : FREQuency: ALTer nat e?
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Internal ® Modulation Alter nate Frequency Amplitude

:PM 1]| 2: I NTer nal [ 1] : FREQuency: ALTer nat e: AMPLi t ude: PER
Cent <val ><uni t>

:PM 1] 2: | NTer nal : FREQuency: ALTer nat e: AMPLi t ude: P
ERCent ?

Internal ® M odulation Waveform

:PM 1]| 2: I NTernal [ 1] : FUNCt i on: SHAPe
S| NE| TRI angl e] SQUar e| RAMP| NO Se| DUALsi ne| SWEPt si ne

:PM 1] | 2: I NTer nal : FUNCt i on: SHAPe?

Internal ® Modulation Sweep Time
:PM 11| 2: I NTernal [ 1] : S\W\Eep: TI ME <val ><uni t >
:PM 1] | 2: | NTer nal : S\WEep: TI ME?

Internal ® Modulation Sweep Trigger

:PM 1]| 2: I NTer nal [ 1] : S\\Eep: TRI Gger
| MMedi at e| BUS| EXTer nal | KEY

:PM 1] | 2: | NTer nal : SWEep: TRI Gger ?

® Modulation Source
:PM 1] | 2: SOURce | NT[ 1] : EXT[ 1] | EXT2
:PM 1] | 2: SOURce?
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® Modulation Sate
:PM 1] | 2: STATe ON| OFF| 1] 0
:PM 1] | 2: STATe?

® Modulation Deviation
:PM 1]| 2[: DEVi ati on] <val ><uni t>
:PM 1] | 2[: DEVi ation] ?

® Modulation Deviation Coupling
:PM 1]| 2[: DEVi ati on] : TRACK ON| OFF| 1| 0
:PM 1]| 2[ : DEVi ati on] : TRACK?
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:POWer Subsystem

The RF power subsystem is used to set the controls and the parameters associated
with the signal generator’s RF output amplitude.

RF Output Automatic Leveling Circuitry (ALC) Bandwidth
1 POVZer : ALC: BANDwi dt h| BW Dt h NORMal | NARRow

: POWer : ALC: BANDw dt h| BW Dt h?

RF Output Automatic L eveling Circuitry (ALC) Search State
: POWer : ALC: SEARch ON| OFF| 1| O] ONCE
: POWer : ALC: SEARch?

RF Output Automatic Leveling Circuitry (ALC) Sate
: POMer : ALC: STATe ON| OFF| 1] 0
. POWer : ALC: STATe?

Automatic RF Output L evel Attenuation
: POWer : ATTenuat i on: AUTO ON| OFF| 1] 0
: POver : ATTenuat i on: AUTO?
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RF Output Power Mode
: POWer : MODE FI Xed| LI ST
: POMer : MODE?

RF Output Reference Power
: POWer : REFer ence <val ><uni t >

. POWer : REFer ence?

RF Output Reference Power Sate
: POWer : REFer ence: STATe ON| OFF| 1| 0
: POver : REFer ence: STATe?

RF Output Start Power
: POWer : STARt <val ><uni t >
. POWer : STARt ?

RF Output Stop Power
: POWer: STOP <val ><uni t >
. POver : STOP?

RF Output Level Amplitude Offset
cPOWer[: LEVel ] [: 1 Mvedi at e] : OFFSet <val ><uni t >
PONer[:LEVel ] [: | Mvedi at e] : OFFSet ?
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RF Output Level Immediate Amplitude
cPOWer[: LEVel ] [: 1 Mvedi ate] [: AMPLI tude] <val ><unit >
:POWer[: LEVel ]1[: | Mvedi ate] [ : AMPLI t ude] ?
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:PULM Subsystem

The pulse modulation subsystem is used to set the modulation controls and the
parameters associated with pulse modulated signals.

ConfigureInternal Pulse Waveform
:PULM | NTer nal [ 1] : FUNCt i on: SHAPe <enune
:PULM | NTer nal [ 1] : FUNCt i on: SHAPe?

Pulse M odulation Source
: PULM SOURce | NT| EXT2
: PULM SOURce?

Pulse Modulation Sate
: PULM STATe ON| OFF| 1| 0
: PULM STATe?

Internal Pulse M odulation Source Rate
:PULM | NTer nal [ 1] : FREQuency <val ><uni t >
: PULM | NTer nal [ 1] : FREQuency?
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Configure Internal Pulse M odulation Pulse Period
:PULM | NTernal [ 1] : PER od <val ><uni t >
:PULM | NTer nal [ 1] : PERi od?

Configure Internal Pulse M odulation Pulse Width
:PULM | NTernal [ 1] : PAW Dt h <val ><uni t >
:PULM | NTernal [ 1] : PW dt h?
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:STATus Subsystem

The | EEE status subsystem is used to set the controls and the parameters
associated with status conditions within the signal generator.

Sandard Operation Satus Group Condition Register Query
: STATus: OPERat i on: CONDi ti on?

There is no query for this command.

Sandard Operation Satus Group Enable
: STATus: OPERat i on: ENAbl e <nunw

Thereis no query for this command.

Sandard Operation Satus Group Negative Transition Filter
Enable

: STATus: OPERat i on: NTRansi ti on <numns

Thereis no query for this command.

Sandard Operation Satus Group Positive Transition Filter
Enable

: STATus: OPERat i on: PTRansi ti on <nuns

There isno query for this command.
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Sandard Operation Status Group Event Register Query
. STATus: OPERat i on[: EVENt ] ?

Thereis no query for this command.

Satus Preset
: STATus: PRESet

Thereis no query for this command.

Data Questionable Satus Negative Transition Filter Register
Enable

. STATus: QUESt i onabl e: NTRansi ti on <numns

Thereis no query for this command.

Data Questionable Condition Positive Transition Filter
Register Enable

. STATus: QUESt i onabl e: PTRansi ti on <numns

Thereis no query for this command.

Data Questionable Status Group Event Register Query
: STATus: QUESt i onabl e[ : EVENt ] ?

Thereis no query for this command.
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Data Questionable Calibration Status Group Condition
Register Query

. STATus: QUESt i onabl e: CALi brati on: CONDi ti on?

There is no query for this command.

Data Questionable Calibration Satus Group Enable
: STATus: QUESt i onabl e: CALi brati on: ENAbl e <nun»

Thereis no query for this command.

Data Questionable Calibration Status Negative Transition
Filter Register Enable

. STATus: QUESt i onabl e: CALi brati on: NTRansi ti on <nun®

Thereis no query for this command.

Data Questionable Calibration Satus Positive Transition
Filter Register Enable

. STATus: QUESt i onabl e: CALi brati on: PTRansi ti on <nun®

There is no query for this command.

Data Questionable Calibration Status Group Event Register
Query
: STATus: QUESt i onabl e: CALi brati on[: EVENt] ?

Thereis no query for this command.
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Data Questionable Condition Query
: STATus: QUESt i onabl e: CONDi ti on?

Thereis no query for this command.

Data Questionable Status Group Enable
: STATus: QUESt i onabl e: ENABI e <nun®

Thereis no query for this command.

Data Questionable Frequency Satus Group Condition
Register Query

. STATus: QUESt i onabl e: FREQuency: CONDi ti on?

Thereis no query for this command.

Data Questionable Frequency Satus Group Enable
. STATus: QUESt i onabl e: FREQuency: ENAbl e <nun®

There is no query for this command.

Data Questionable Frequency Status Negative Transition
Filter Register Enable

: STATus: QUESt i onabl e: FREQuency: NTRansi ti on <nun®

Thereis no query for this command.
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Data Questionable Frequency StatusPositive Transition Filter
Register Enable

. STATus: QUESt i onabl e: FREQuency: PTRansi ti on <numns

There is no query for this command.

Data Questionable Frequency Satus Group Event Register
Query
: STATus: QUESt i onabl e: FREQuency[ : EVENt ] ?

Thereis no query for this command.

Data Questionable M odulation Satus Group Condition
Register Query
. STATus: QUESt i onabl e: MODul ati on: CONDi ti on?

Thereis no query for this command.

Data Questionable M odulation Satus Group Enable
: STATus: QUESt i onabl e: MODul ati on: ENAbl e <nun

There is no query for this command.

Data Questionable M odulation Satus Negative Transition
Filter Register Enable

: STATus: QUESt i onabl e: MODul at i on: NTRansi ti on <nune

Thereis no query for this command.
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Data Questionable M odulation Status Positive Transition
Filter Register Enable

: STATus: QUESt i onabl e: MODul ati on: PTRansi ti on

Thereis no query for this command.

Data Questionable M odulation Satus Group Event Register
Query
: STATus: QUESt i onabl e: MODul ati on[ : EVENt ] ?

Thereis no query for this command.

Data Questionable Power Status Group Condition Register
Query
. STATus: QUESt i onabl e: PONer: CONDi ti on?

Thereis no query for this command.

Data Questionable Power Status Group Enable
. STATus: QUESt i onabl e: PONér : ENAbl e <nun»

Thereis no query for this command.

Data Questionable Power Status Negative Transition Filter
Register Enable

: STATus: QUESt i onabl e: PONér : NTRansi ti on <nunp

Thereis no query for this command.
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Data Questionable Power Satus Positive Transition Filter
Register Enable

. STATus: QUESt i onabl e: PONer: PTRansi ti on

There is no query for this command.

Data Questionable Power Satus Group Event Register Query
: STATus: QUESt i onabl e: PONer [ : EVENt ] ?

Thereis no query for this command.
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:SWEep Subsystem

The sweep subsystem is used to set the controls and the parameters associated
with swept measurements.

Sweep Dwell
. SWEep: DVWELI <val >
: SWEep: DVELI ?

Sweep Points
: SVEep: PO Nt s <val >
: S\Eep: PO Nt s?
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:SY STem: Subsystem

The system subsystem is used to set the controls and the parameters associated
with overall system communication.

Error Information Query
: SYSTem ERRor [ : NEXT] ?

There is no query for this command.

Help Mode
: SYSTem HELP: MODE SI NG e| CONTi nuous
. SYSTem HELP: MODE?

Remote L anguage

. SYSTem LANGuage
"SCPI"| " COWP"| " NADC'| " PDC'| " PHS" | " HP8648"

: SYSTem LANCGuage?

Power On/Preset Conditions
: SYSTem PON: TYPE PRESet | LAST
: SYSTem PON: TYPE?
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System Preset
: SYSTem PRESet

Thereis no query for this command.

Preset L anguage

: SYSTem PRESet : LANGuage
"SCPI " | " COWP"| " NADC" | " PDC" | " PHS" | " HP8648"

. SYSTem PRESet : LANGuage?

PN9 Preset Configuration
1 SYSTem PRESet : PN9 NORMal | QUI Ck
: SYSTem PRESet : PN9?

Preset Type
: SYSTem PRESet : TYPE NORMal | USER
: SYSTem PRESet : TYPE?

Screen Saver Delay
. SYSTem SSAVer : DELay <val >
. SYSTem SSAVer : DELay?

Screen Saver Mode
: SYSTem SSAVer : MODE LI GHt | TEXT
: SYSTem SSAVer : MODE?
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Screen Saver State
: SYSTem SSAVer : STATe ON| OFF| 1| 0
: SYSTem SSAVer : STATe?

SCPI Version
: SYSTem VERSI on?

Thereis no query for this command.
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TETRA Personality Subsystem

The TETRA personality subsystem is used to set the controls and the parameters
associated with TETRA communications standard measurements.

TETRA Sate
: RADI o: TETRa[ : STATe] ON OFF| 1] 0
: RADI 0: TETRa[ : STATe] ?

Burst Sate
: RADI 0: TETRa: BURSt [ : STATe] ON| OFF| 1] 0
. RADI 0: TETRa: BURSt [ : STATe] ?

PN9 Burst Generation Control
: RADI 0: TETRa: BURSt : PN9 NORMal | QUI Ck
: RADI 0: TETRa: BURSt : PN9?

Scramble State
: RADI 0: TETRa: BURSt : SCRanbl e[ : STATe] ON| OFF| 1| 0
: RADI 0: TETRa: BURSt : SCRanbl e[ : STATe] ?
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Scramble Seed
. RADI 0: TETRa: BURSt : SCRanbl e: SEED <32 bit val ue>
: RADI 0: TETRa: BURSt : SCRanbl e: SEED?

Burst Shape, Falling Edge Delay
: RADI 0: TETRa: BURSt : SHAPe: FALL: DELay <val ue>
: RADI 0: TETRa: BURSt : SHAPe: FALL: DELay?

: RADI 0: TETRa: BURSt : SHAPe: FDELay <val ue>
. RADI 0: TETRa: BURSt : SHAPe: FDELay?

Burst Shape, Falling Edge Time
. RADI 0: TETRa: BURSt : SHAPe: FALL: TI ME <val ue>
: RADI 0: TETRa: BURSt : SHAPe: FALL: TI ME?

: RADI 0: TETRa: BURSt : SHAPe: FTI Me <val ue>
. RADI 0: TETRa: BURSt : SHAPe: FTI Me?
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Burst Shape, Rising Edge Delay
. RADI 0: TETRa: BURSt : SHAPe: Rl SE: DELay <val ue>
: RADI 0: TETRa: BURSt : SHAPe: RI SE: DELay?

. RADI 0: TETRa: BURSt : SHAPe: RDELay <val ue>
: RADI 0: TETRa: BURSt : SHAPe: RDELay?

Burst Shape, Rising Edge Time
: RADI 0: TETRa: BURSt : SHAPe: Rl SE: TI ME <val ue>
: RADI o: TETRa: BURSt : SHAPe: Rl SE: TI ME?

: RADI 0: TETRa: BURSt : SHAPe: RTI Me <val ue>
: RADI 0: TETRa: BURSt : SHAPe: RTI Me?

Configure Data

. RADI 0: TETRa: DATA
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI 0: TETRa: DATA?

Configure FI1X4 Data
: RADi o: TETRa: DATA: FI X4 <0- 15>
: RADI o: TETRa: DATA: FI X4?
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Configure Timeslot Type

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4[ : TYPE]
CUSTon{ UC1| UC2| UNORmal | DDNor mal | DDSync| DCNor nal | DCSync
| DCCust om

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4[ : TYPE] ?

Configure Uplink Custom Data Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: CUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: CUSTon?

Configure Custom FI X4
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: CUSTom FI X4 <0- 15>
. RADI o: TETRa: SLOT[ 1] | 2| 3| 4: CUSTom FI X4?

Configure Downlink Custom Continuous Data Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCCUSTom
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCCUSTon?

Configure Downlink Custom Continuous FI X4
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCCUSTom FI X4 <0- 15>
1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCCUSTom FI X4?

Configure Downlink Normal Continuous Timeslot Broadcast
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Bits 1 Field
. RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal : B1 <14 bit val ue>
: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal : B1?

Configure Downlink Normal Continuous Timeslot Broadcast
Bits2 Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor el : B2 <16 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal : B2?

Configure Downlink Normal Continuous Timeslot Training
Sequence Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal : TSEQuence <22 bit
val ue>

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor rmal : TSEQuence?

Configure Downlink Normal Continuous Data Field

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor mal [ : DATA]
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal [ : DATA] ?

Configure Downlink Normal Continuous FI X4
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal [ : DATA] : FI X4 <0- 15>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCNor nal [ : DATA] : FI X4?

Configure Downlink Synchronization Continuous Timeslot
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Broadcast BitsField
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: B <30 bit val ue>
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: B?

Configure Downlink Synchronization Continuous Frequency
Correction Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: FCOR <80 bhit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: FCOR?

Configure Downlink Synchronization Continuous
Synchronization Block Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: SSB <120 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: SSB?

Configure Downlink Synchronization Continuous
Synchronization Training Sequence Field

. RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: STS <38 bit val ue>
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DCSync: STS?

Configure Downlink Synchronization Continuous Data Field

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DCSync[ : DATA]
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync[ : DATA] ?
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Configure Downlink Synchronization Continuous FI X4
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync|[ : DATA] : Fl X4 <0- 15>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DCSync[ : DATA] : FI X4?

Configure Downlink Custom Discontinuous Data Field

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DDCust om
PNO| PNL5| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDCust onf

Configure Downlink Custom Discontinuous FI X4
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDCust om Fl X4 <0- 15>
: RADi o: TETRa: SLOT[ 1] | 2| 3| 4: DDCust om FI X4?

Configure Downlink Normal Discontinuous Timeslot
Broadcast Bits 1 Field

. RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DDNor el : B1 <14 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : B1?

Configure Downlink Normal Discontinuous Timeslot
Broadcast Bits 2 Field

. RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : B2 <16 bit val ue>
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : B2?

Configure Downlink Normal Discontinuous Timeslot

4-114



SCPI Commands
TETRA Personality Subsystem

Training Sequence Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : TSEQuence <22 bit
val ue>

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : TSEQuence?

Configure Downlink Normal Discontinuous Data Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

- RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: DDNor rmal ?

Configure Downlink Normal Discontinuous FI X4
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor mal : FI X4 <0- 15>
1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDNor nal : FI X4?

Configure Downlink Synchronization Discontinuous
Broadcast BitsField

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: B <30 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: B?

Configure Downlink Synchronization Discontinuous
Frequency Correction Field

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: FCOR <80 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: FCOR?

Configure Downlink Synchronization Discontinuous
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Synchronization Block Field
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: SSB <120 bit val ue>
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: SSB?

Configure Downlink Synchronization Discontinuous
Synchronization Training Sequence Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: STS <38 bit val ue>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync: STS?

Configure Downlink Synchronization Discontinuous FI X4
. RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: DDSync[ : DATA] : Fl X4 <0- 15>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: DDSync[ : DATA] : FI X4?

Configure Uplink Control 1 Training Sequence Field

1 RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UC1: TSEQuence <30 bit
val ue>

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC1: TSEQuence?

Configure Uplink Control 1 Data Field

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC1[ : DATA]
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: UCL[ : DATA] ?
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Configure Uplink Control 1 FIX4
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UC1[ : DATA] : FI X4 <0- 15>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UCL[ : DATA] : FI X4?

Configure Uplink Control 2 Training Sequence Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3] 4: UC2: TSEQuence <30 bit
val ue>

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC2: TSEQuence?

Configure Uplink Control 2 Data Field

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC2[ : DATA]
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC2[ : DATA] ?

Configure Uplink Control 2 FI X4
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UC2[ : DATA] : FI X4 <0- 15>
: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UC2[ : DATA] : FI X4?

Configure Uplink Normal Training Sequence Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UNORnal : TSEQuence <22 bit
val ue>

1 RADI o: TETRa: SLOT[ 1] | 2| 3| 4: UNCRnal : TSEQuence?
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Configure Uplink Normal Data Field

: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UNORnal [ : DATA]
PN9| PN15| FI X4| <f i | ename>| EXT| P4| P8| P16| P32| P64

. RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UNORmal [ : DATA] ?

Configure Uplink Normal FI X4
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UNORmal [ : DATA] : FI X4 <0- 15>
: RADI 0: TETRa: SLOT[ 1] | 2| 3| 4: UNORnal [ : DATA] : FI X4?

Select EVENT 1 Connector Output
: RADi 0: TETRa: SOUT FRAME| SLOT| ALL
: RADi 0: TETRa: SOUT?

Begin Timeslot
: RADI o: TETRa: SOUT: SLOT <val ue>
: RADI 0: TETRa: SOUT: SLOT?

Synchronization Output Offset
: RADI 0: TETRa: SOUT: OFFSet <val ue>
: RADI 0: TETRa: SOUT: OFFSet ?

Trigger Mode
: RADI 0: TETRa: TRI Gger [ : SOURce] KEY| EXT| BUS
: RADI 0: TETRa: TRI Gger [ : SOURce] ?
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External Trigger Delay Sate

. RADI o: TETRa: TRI Gger [ : SOURce] : EXTer nal :

ON| OFF| 1] 0

: RADI o: TETRa: TRI Gger [ : SOURce] : EXTer nal :

Configure External Trigger Delay

. RADI o: TETRa: TRI Gger [ : SOURce] : EXTer nal :
: RADI o: TETRa: TRI Gger [ : SOURce] : EXTer nal :

Filter Alpha
. RADI o: TETRa: ALPHa <val ue>
: RADI 0: TETRa: ALPHa?

Timedot State

DELay: STATe

DELay: STATe?

DELay <val ue>

DELay?

: RADi 0: TETRa: SLOT[ 1] | 2| 3| 4: STATe ON| OFF| 1] 0

: RADI o: TETRa: SLOT[ 1] | 2| 3| 4: STATe?

Configure Baseband Data Clock Input
: RADI 0: TETRa: BBCLock | NT[ 1] | EXT[ 1]
: RADI o: TETRa: BBCLock?
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Bit Rate
. RADI 0: TETRa: BRATe <val ue>
: RADI 0: TETRa: BRATe?

Filter RNYQ NYQ
: RADI 0: TETRa: FI LTer RNYQ NYQ
. RADI o: TETRa: FI LTer ?

Configure RNYQ Optimization
: RADI 0: TETRa: CHANnel EVM ACP
: RADI o: TETRa: CHANnel ?

Configure External Data Clock
: RADI 0: TETRa: EDCLock SYMBol | NORMal
: RADi o: TETRa: EDCLock?

Configure Frame/Pattern Repeat
: RADI 0: TETRa: REPeat SI NG e| CONTi nuous
: RADI o: TETRa: REPeat ?

Phase Polarity
:RADI 0: TETRa: POLarity[: ALL] NORMal | | NVert ed
. RADI o: TETRa: POLarity[:ALL]?
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:TRIGger Subsystem

The trigger subsystem is used to set the controls and the parameters associated
with triggering a sweep in the signal generator.

Abort
. ABORt

There is no query for this command.

Continuous Sweep
I NI Ti at e: CONTi nuous[: ALL] ON] OFF| 1| 0
I NI Ti at e: CONTi nuous|[: ALL] ?

Single Sweep
CINITiate[: | Medi ate] [ : ALL]

There is no query for this command.

Trigger Output Polarity
: TRI Gger: OUTPut : POLarity PCSitive| NEGative
: TRI Gger: OUTPut : PCLarity?
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External Trigger On Slope
: TRI Gger [ : SEQuence] : SLOPe PCSitive| NEGati ve
: TRI Gger [ : SEQuence] : SLOPe?

Trigger Source
: TRI Gger [ : SEQuence] : SOURce BUS| | Mvedi at e| EXTer nal | KEY
. TRI Gger [ : SEQuence] : SOURce?

Immediate Trigger
. TRI Gger [ : SEQuence] [ : | MMedi at €]

Thereis no query for this command.
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5 Error Messages

This chapter explains the error messages that might be shown on the front panel
display or transmitted over the interface bus.
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Error Messages

If an error condition occursin the signal generator, it will always be reported to
both the front panel display error queue and the SCPI (remote interface) error
gueue. These two queues are viewed and managed separately.

The Front Panel Error Queue

This queue is designed in a circular (rotating) fashion. It can hold up to 30 error
messages. If the queue is full, and additional error messages arrive, the oldest
errors arelost. The previously read messages are not cleared from the queue; they
remain in the queue until they are overwritten by a new error message.

The front panel error queue information can be accessed by pressing Utility,
Error Info. From the Error Info menu, you may choose from View Previous
Error Message, View Next Error Message, or Clear Error Queue(s).
You can also use the RPG and the arrow keys to review the messages

If there are any unviewed messages in the front panel error queue, the ERR
annunciator will be activated on the signal generator’s display. you can optionally
rotate the RPG or use the arrow keys to view the error messages. To empty the
queue, press Utility, Error Info, Clear Error Queue(s).

There are some special error types called permanent errors. These include

unl ock, ovencol d, hi /| o, etc. Permanent errors remain in the error queues
until the error condition is cleared. Pressing Utility, Error Info, Clear Error
Queue(s) will empty the front panel error queue, but the permanent errors will
be re-reported if the error condition(s) still exist.
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The SCPI Remote Interface Error Queue

This queueis constructed in alinear first-in/first-out fashion. It can hold up to 30
error messages. As errors and events are detected, they are placed in the queue.
Unlike the front panel error queue, errorsin this queue are not overwritten by the
latest incoming error messages. If the queue overflows, the last error in the queue
isreplaced with the error:

- 350, Queue overfl ow

When the queue overflows, the least recent errors remain in the queue, and the
most recent error is discarded. Reading an error from the head of the queue
removes that error from the queue, and opens aposition in thetail of the queue for
anew error, if oneis subsequently detected.

When all the errors have been read from the queue, further error queries will
return:

0, No error

The SCPI query SYSTem ERRor ? is used to view messages in the SCPI error
queue. The error queue will be cleared when any of the following occur (IEEE
488.2, section 11.4.3.4):

e Upon power up
e Upon receipt of a* CLS command
»  Upon reading the last item from the queue

In the SCPI error queue, the permanent errors are re-reported after the message
0, No error isreadusing the SYSTem ERRor ? query and after the* CLS
command is executed.
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Queryingthe Error Queue

The queue query message is a request for the next entry from the instrument’s
error queue. This queue contains an integer that can range from —32768 to 32767.
Negative error numbers are reserved by the SCPI standard and are defined in this
section. Positive error numbers are instrument-dependent. An error value of zero
indicates that no error or event has occurred.

The signal generator responds to the SYSTem ERRor ? (or STATus: QUEue?)
query using the following form:

<error number>, <error description>

The <error number> is a unique error descriptor. Certain standard error numbers
are described in this section. The <error description> is a short description of the
error, (optionally) followed by additional information regarding the error. Short
descriptions of the standard error numbers are described in this section. The
information that follows the error message may contain corrective actions that
should be followed to correct the error condition.

The <device-dependent info> section of the response may contain information
which will allow you to determine the exact error and context. For example:

-131, Invalid suffix; FREQuency: CENT 2. 0E+5 dBnv

The maximum string length of <error description> plus <device-dependent info>
is 255 characters. The <error description> will be sent exactly asindicated in this
document, including case.

If there has been no error, that is, if the queue is empty, the signal generator will
respond with:

0, No error

If there has been more than one error, the instrument will respond with the first
onein its queue. Subsequent responsesto SYSTem ERRor ? will continue with
the queue until it is empty.
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Error Numbers

The system-defined error numbers are chosen on an enumerated (“1 of N”) basis.
The SCPI-defined error numbers and the <error_description> portions of the error
query response are listed here. The first error described in each class (for
example, =100, =200, —300, —400) isa“generic” error. In selecting the proper
error number to report, more specific error codes are preferred.
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No Error

This message indi cates that the error queue contains no errors.
Error Number Error Description [description/explanati on/exampl es]
0 No error

The queue is empty. Every error in the queue has been
read or the queue was purposely cleared by power-on or
*CLS.
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SCPI Sandard Error M essages

Error Message Description

Thelist of error messages in this chapter describes all of the SCPI error messages
associated with signal generator operation. A sample error message description is
provided below to help you understand how information will be presented in this
section.

-222 Data out of range;value clipped to

lower limt.

Indicates that the user has entered a deviation, depth or
internal source frequency that is beyond the specified
limits.

The following list explains each element of the sample error message listing
shown above.

SCPI Error Number - The standard SCPI error number (=222 inthisexample).
Standard SCPI error numbers are always negative, with the exception of 0,
No error.

SCPI Error Message - The SCPI error messageis Dat a out of range;
in this example.

Detailed Description - The information that appears after the semicolon (; )
provides more detail as to the exact nature of the error. In this example,

val ue clipped to lower |int tellsyouthat youhaveentered a
value outside the allowabl e range and the signal generator has changed the
value so that it falls within the allowable limits. If no detailed description
exigts, it will be omitted from the error message.

Explanation/Action Required - The text that appears below each error
message listing contains an explanation of the error message and, in some
cases, corrective actions that should be followed in order to correct the error
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condition. Though this information is not shown on the signal generator’s
display, it can be found in the following section.
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Command Error

An error number in the range [-199 to —100] indicates that an | EEE 488.2 syntax
error has been detected by the instrument’s parser. The occurrence of any error in
this class will cause the command error hit (bit 5) in the event status register
(IEEE 488.2, section 11.5.1) to be set. If thisbit is set, one of the following events
has occurred:

* AnIEEE 488.2 syntax error hasbeen detected by the parser. That is, acontrol-
to-device message was received which isin violation of the IEEE 488.2
standard. Possible violations include a data element which violates device
listening formats or whose type is unacceptable to the device.

e Anunrecognized header was received. Unrecognized headers include
incorrect device-specific headersand incorrect or unimplemented | EEE 488.2
common commands.

Events that generate command errors will not generate execution errors, device-
specific errors, or query errors; see the error definitionsin this chapter.

Command Error Message Descriptions

This section lists the signal generator’s command error messages and their
associated descriptions.

Error Number Error Description [description/expl anation/exampl es)]
-100 Conmmand error

Thisisageneric syntax error for devices that cannot
detect more specific errors. The code indicates only that
acommand error asdefined in |[EE 488.2, 11.5.1.1.4 has
occurred.
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-101

-102

-103

-104

-105

-108

Invalid character

A syntactic command contains a character which is
invalid for that type. For example, aheader containing
an ampersand, SETUP&. This error might be used in
place of error numbers —114, —121, —141 and some
others.

Syntax error

An unrecognized command or datatype was
encountered. For example, a string was received when
the device does not accept strings.

Invalid separator

The parser was expecting a separator and encountered
anillegal character. For example, the semicolon was
omitted after a program message unit.

Data type error

The parser recognized a data element that is not
allowed. For example, numeric or string data was
expected, but block data was encountered.

CET not al | oned

A Group Execute Trigger was received within a
program message (see |EEE 488.2, 7.7). Correct the
HP-IB controller program so that the GET does not
occur within aline of HP-1B program code.

Par anet er not al | owed

More parameters were received than expected for the
header. For example, the * ESE common command
only accepts one parameter, so receiving * ESE 0, 1 is
not allowed.




-109

-110

-111

-112

-113

-114

-120

Error Messages
Command Error

M ssi ng paraneter

Fewer parameters were received than required for the
header. For example, the* ESE common command
requires one parameter, so receiving * ESE is not
allowed.

Commrand header error

An error was detected in the header. This message is
used when the device cannot detect the more specific
errors described for errors —111 through —119.

Header separator error

A character which is not alegal header separator was
encountered while parsing the header.

Program mmenoni ¢ too | ong

The header contains more than twelve characters (see
|EEE 488.2, 7.6.1.4.1).

Undef i ned header

The header is syntactically correct, but it is undefined
for this specific device. For example, * XYZ is not
defined for any device.

Header suffix out of range

The value of aheader suffix attached to a program
mnemonic makes the header invalid.

Nuneric data error

Thiserror, aswell as errors —121 through -129, are
generated when parsing a data el ement which appearsto
be numeric, including non-decimal numeric types. This
particular error message is used if the device cannot
detect a more specific error.
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-121

-123

-124

-128

-130

-131

-134

Invalid character in nunber

Aninvalid character for the data type being parsed was
encountered. For example, an aphain adecimal
numeric or a“9” in octal data.

Exponent too |arge

The magnitude of an exponent was greater than 32000
(see IEEE 488.2, 7.7.2.4.1).
Too many digits

The mantissa of a decimal-numeric data element
contained more than 255 digits excluding leading zeros
(see IEEE 488.2, 7.7.2.4.1).

Nuneric data not all owed

A legal numeric data element was received, but the
device does not accept one in this position for the
header.

Suffix error

Thiserror, aswell as errors —131 through -139, are
generated when parsing a suffix. This particular error
message is used if the device cannot detect a more
specific error.

Invalid suffix

The suffix does not follow the syntax described in IEEE
488.2, 7.7.3.2, or the suffix is inappropriate for this
device.

Suffix too | ong

The suffix contained more than twelve characters (see
|EEE 488.2, 7.7.3.4).




-138

-140

-141

-144

-148

-150

-151
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Suffix not all owed

A suffix was encountered after anumeric element which
does not alow suffixes.

Character data error

Thiserror, aswell as errors —141 through —149, are
generated when parsing a character data element. This
particular error message is used if the device cannot
detect a more specific error.

Invalid character data

Either the character data element contains an invalid
character or the particular element received is not valid
for the header.

Character data too |ong

The character data el ement contains more that twelve
characters (see |EEE 488.2, 7.7.1.4).

Character data not all owed

A legal character data element was encountered where
prohibited by the device.

String data error

Thiserror, aswell as errors —151 through —159, are
generated when parsing a string data element. This
particular error message is used if the device cannot
detect a more specific error.

Invalid string data

A string data el ement was expected, but wasinvalid (see
|EEE 488.2, 7.7.5.2). For example, an END message was
received before the terminal quote character.
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-158

-160

-161

-168

-170

-171

-178

String data not all owed

A string data element was encountered, but not allowed
by the device at this point in the parsing.

Bl ock data error

Thiserror, aswell as errors —161 through -169, are
generated when parsing ablock data element. This

particular error message is used if the device cannot
detect a more specific error.

Invalid block data

A block data element was expected, but wasinvalid (see
IEEE 488.2, 7.7.6.2). For example, an END message
was received before the end length was satisfied.

Bl ock data not all owed

A legal block data element was encountered, but not
alowed by the device at this point in the parsing.

Expression data error

Thiserror, aswell as errors =171 through -179, are
generated when parsing an expression data element.
This particular error messageis used if the device
cannot detect a more specific error.

I nvalid expression

The expression data element wasinvalid (see IEEE
488.2, 7.7.7.2). For example, unmatched parentheses or
anillega character.

Expression data not all owed

A legal expression data was encountered, but was not
dlowed by the device at this point in parsing.




-180

-181

-183

-184
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Macro error

This error, as well as errors —181 through —-189, are
generated when defining a macro or executing a macro.
This particular error message is used if the device
cannot detect a more specific error.

Invalid outside nacro definition

Indicates that a macro parameter placeholder
($<nunber ) was encountered outside of a macro
definition.

Invalid inside macro definition

Indicates that the program message unit sequence, sent
with a* DDT or a* DMC command, is syntactically
invalid (see |IEEE 488.2, 10.7.6.3).

Macro paraneter error

Indicates that a command inside the macro definition
had the wrong number or type of parameters.
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|
Execution Error

An error number in the range [-299 to —200] indicates that an error has been
detected by the instrument’s execution control block. The occurrence of any error
in this classwill cause the execution error hit (bit 4) in the event status register
(IEEE 488.2, section 11.5.1) to be set. If thisbit is set, one of the following events
has occurred:

* A <PROGRAM DATA> element following a header was evaluated by the
device asoutside of itslegal input range or is otherwise inconsistent with the
device's capabilities.

e A valid program message could not be properly executed due to some device
condition.

Execution errors will be reported by the device after rounding and expression
evaluation operations have been completed. Rounding a numeric data element,
for example, will not be reported as an execution error. Events that generate
execution errors will not generate command errors, device-specific errors, or
query errors; see the error definitionsin this chapter.

Execution Error Message Descriptions

This section liststhe signal generator’s execution error messages and their
associated descriptions.

Error Number Error Description [description/explanation/examples]
-200 Execution Error

Thisis ageneric syntax error for devices that cannot
detect more specific errors. The code indicates only that
an execution error as defined in |EEE 488.2, 11.5.1.1.5
has occurred.




-201

-202

-210

-212

-213
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Invalid while in |ocal

Indicates that a command is not executable while the
deviceisinloca mode dueto ahard local control (see
IEEE 488.2, 5.6.1.5). For example, adevice with a
rotary switch receives a message which would change
the switch’s state, but the deviceisin local so the
message cannot be executed.

Settings lost due to rtl

Indicates that a setting associated with a hard local
control (see |EEE 488.2, 5.6.15) was lost when the
device changed to LOCS from REMS or to LWL S from
RWLS.

Trigger error

Indicatesthat aGET, *TRG, or atriggering signal
could not be executed due to an error.

Tri gger ignored

Indicatesthat a GET, * TRG, or triggering signal was
received and recognized by the device, but was ignored
because of device timing considerations. For example,
the device was not ready to respond.

Arm i gnor ed

Indicates that an arming signal was received and
recognized by the device but was ignored.

Init ignored

Indicates that a request for a measurement initiation was
ignored as another measurement was already in
progress.
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-214

-215

-220

-221

-222

Tri gger deadl ock

Indicates that atrigger source for the initiation of a
measurement is set to GET and a subsequent
measurement query is received. The measurement
cannot begin until a GET isreceived, but the GET would
cause an INTERRUPTED error.

Ar m deadl ock

Indicates that the arm source for theinitiation of a
measurement is set to GET and a subsequent
measurement query is received. The measurement
cannot begin until a GET isreceived, but the GET would
cause an INTERRUPTED error.

Parameter error

Indicates that a program data element related error has
occurred. This particular error message is used if the
device cannot detect amore specific errors described for
errors —221 through —229.

Settings conflict

Indicates that alegal program data element was parsed
but could not be executed due to the current device state
(see IEEE 488.2 11.5.1.1.5).

Data out of range

Indicates that alegal program data element was parsed
but could not be executed because the interpreted value
was outside the legal range defined by the device (see
|EEE 488.2 11.5.1.1.5).




-223

-224

-225

-226

-230

-231

-232
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Too nuch data

Indicatesthat alegal program data element of block,
expression or string type was received that contained
more data than the device could handle due to memory
or related device-specific requirements.

Il egal paraneter val ue

Used where exact vaue, from alist of possibilities, was
expected.

Qut of menory

The device has insufficient memory to perform the
requested operation.

Li sts not same |length

Attempted to use LIST structure having individual
LISTs of unequal length.

Data corrupt or stale

Possibly invalid data. A new reading was started but not
completed since last access.

Dat a questionabl e
Indicates that the measurement accuracy is questionable.
Invalid format

Indicates that alegal program data element was parsed
but could not be executed because the data format or
structure is inappropriate. For example, when loading
memory tables or when sending a SYSTem SET
parameter for an unknown instrument.
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-233

-240

-241

-250

-252

Invalid version

Indicates that alegal program data element was parsed
but could not be executed because the version of the
dataisincorrect to the device. This particular error is
used when file or block data elements are recognized by
the instrument, but cannot be executed for reasons of
version incompatibility. For example, a non- supported
file version or anon- supported instrument version.

Har dwar e error

Indicates that alegal program command or query could
not be executed because of a hardware problem in the
device. The definition of what constitutes a hardware
problem is completely device-specific. Thiserror is
used when the device cannot detect the more specific
errors described for errors —241 through —249.

Har dwar e mi ssi ng

Indicates that alegal program command or query could
not be executed because of missing device hardware.
For example, an option was not installed.

Mass storage error

Indicates that a mass storage error has occurred. This
message is used when a device cannot detect the more
specific errors described for errors =251 through —259.

M ssing nedia

Indicates that alegal program command or query could
not be executed because of missing media, for instance
no disk in the disk drive. The definition of what
constitutes missing media is device-specific.




-253

-255

-256

-257
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Corrupt nmedi a

Indicates that alegal program command or query could

not be executed because of corrupt media, for instance a
bad disk or incorrect disk format. The definition of what
constitutes corrupt mediais device-specific.

Medi a full

Indicates that alegal program command or query could
not be executed because the mediawas full. For
example, there iswas no space |eft on the disk. The
definition of what constitutes full mediais device-
specific.

Directory full

Indicates that alegal program command or query could
not be executed because the media directory was full.
The definition of what constitutes a full media directory
is device-specific.

File nanme not found

Indicates that alegal program command or query could
not be executed because the file name on the device
media could not be found. For example, an attempt was
made to read or copy a nonexistent file. The definition
of what constitutes afile not being found is device-
specific.

File name error

Indicates that alegal program command or query could
not be executed because afile name on the device media
wasin error. For example, an attempt was made to copy
to aduplicate filename. The definition of what
congtitutes afile name error is device-specific.
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-258

-260

-261

-270

-271

-272

Medi a protected

Indicates that the device or user has attempted to write
to aread-only memory subsystem (msus). The
definition of a protected mediais device-specific.

Expression error

Indicates that an expression data element-related error
occurred. This error message is used when the device
cannot detect the more specific errors described for
errors —261 through —269.

Math error in expression

Indicates that a syntactically legal expression program
data element could not be executed due to a math error.
For example, a divide-by-zero was attempted. The
definition of a math error is device-specific.

Macro error

Indicates that a macro-related execution error occurred.
This error message is used when the device cannot
detect the more specific errors described for errors —271
through —279.

Macro syntax error

Indicates that a syntactically legal macro program data
sequence, written in accordance with |EEE 488.2,
10.7.2, could not be executed due to a syntax error
within the macro definition (see |IEEE 488.2, 10.7.6.3).

Macro execution error

Indicates that a syntactically legal macro program data
sequence could not be executed due to an error within
the macro definition (see |EEE 488.2, 10.7.6.3).




-273

-274

-275

-276

-277

-278
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Illegal macro | abel

Indicates that the macro label defined in the * DMC
command was alega string syntax, but could not be
accepted by the device (see |EEE 488.2, 10.7.3 and
10.7.6.2). For example, the label was too long, the same
as a common command header, or contained invalid
header syntax.

Macro paraneter error

Indicates that the macro definition improperly used a
macro parameter placeholder (see |EEE 488.2, 10.7.3).

Macro definition too |ong

Indicates that a syntactically legal macro program data
seguence could not be executed because the string or
block contents were too long for the device to handle
(see |IEEE 488.2, 10.7.6.1).

Macro recursion error

Indicates that a syntactically legal macro program data
seguence could not be executed because the device
found it to be recursive (see |[EEE 488.2, 10.7.6.4).

Macro redefinition not allowed

Indicates that the macro label defined in the* DMC
command could not be executed because the macro
label was already defined (see |EEE 488.2, 10.7.6.4).

Macr o header not found

Indicates that a syntactically legal macro label in the
* GMIC? query could not be executed because the header
was not previously defined.
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-280

-281

-282

-283

-284

-285

Program error

Indicates that a downloaded program-related execution
error occurred. This error message is used when the
device cannot detect the more specific errors described
for errors —281 through —289. The syntax used in a
program and the mechanism for downloading a program
is device-specific.

Cannot create program

Indicates that an attempt to create a program was
unsuccessful. This may be due to insufficient memory.

Il egal program nane

Indicates that the name used to reference a program was
invalid. For example, redefining an existing program,
deleting a nonexistent program, or in general,
referencing a nonexistent program.

Illegal variable nane

Indicates that an attempt was made to reference a
nonexistent variable.

Program currently running

Indicates that certain operation related to programs may
beillegal while the program is running. For example,
deleting arunning program may beillegal.

Proogram syntax error

Indicates that a syntax error appears within a
downloaded program. The syntax used when parsing a
downloaded program is device-specific.




-286

-290

-291

-292

-293

-294
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Program runtinme error

Indicates that a runtime error was detected in a
downloaded program.

Menory use error

Indicates that a user request has directly or indirectly
caused an error related to memory or <data_handles>.
Thisis not the same as “bad” memory.

Qut of nenory

A downloaded program required more memory than
was available in the instrument.

Ref erenced nane does not exi st

A downloadecd program attempted to access an
undefined element (a variable, constant, filename, etc.).

Ref erenced name already exists

A downloaded program attempted to define an element
(avariable, constant, filename, etc.) that had already
been defined.

I nconpati bl e type

Indicates that the type or structure of amemory itemis
inadequate.
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Device-specific Error

An error number in the range [-399 to —300] or [1 to 32767] indicates that the
instrument has detected an error which is not acommand error, a query error, or
an execution error; some device operations did not properly complete, possibly
due to an abnormal hardware or firmware condition. These codes are al so used for
self-test response errors. The occurrence of any error in this class will cause the
device-specific error hit (bit 3) in the event status register (IEEE 488.2, section
11.5.1) to be set.

NOTE: For positive error number descriptions see the
section titled “ESG-D Series Signal Generator
Instrument-Specific Error Messages.”

The meaning of positive error codes is device-dependent and may be enumerated
or bit mapped. The <error_message> string for positive error codesis not defined
by SCPI. The occurrence of any error in this class will cause the device-specific
error bit (bit 3) in the event status register (IEEE 488.2, section 11.5.1) to be set.
Events that generate device-specific errors will not generate command errors, or
query errors; see the other error definitionsin this section.

Device-Specific Error M essage Descriptions

This section liststhe signal generator’s device-specific error messages and their
associated descriptions.

Error Number Error Description [description/explanati on/exampl es)]
-300 Devi ce-specific error

Thisisageneric device-dependent error for devices that
cannot detect more specific errors. The code indicates
only that a device-dependent error as defined in IEEE
488.2, 11.5.1.1.6 has occurred.




-310

-312

-313

-314

-315

-320

-321
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System error

Indicates that an error, termed “system error” by the
device, has occurred.

Menory error

Indicates that an error was detected in the device's
memory.

PUD nenory | ost

Indicates that the protected user data saved by the * PUD
command has been lost.

Cal i bration nmenory | ost
Indicates that non-volatile calibration data has been lost.
Save/recall menory | oss

Indicates that the non-volatile data saved by the * SAV?
command has been lost.

Configuration nmenory | ost

Indicates that non-volatile configuration data saved by
the device has been lost. The meaning of thiserror is
device-dependent.

Storage fault

Indicates that the firmware detected a fault when using
data storage. This error is not an indication of physica
damage or failure of any mass storage element.

Qut of menory

Indicates that an internal operation needed more
memory than was available.
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-330

-350

-360

-361

-362

Self-test failed

Indicates that the device has detected a failure during its
self-test procedure.

Calibration failed

Indicates that the device has detected a failure during its
calibration procedure.

Queue overfl ow

Thisis a specific code entered into the queue in lieu of
the code that caused the error. This message indicates
that there is no more room in the queue and an error
occurred but was not recorded.

Commruni cati on error

Thisisthe generic communication error for devices that
cannot detect the more specific errors described for
errors —361 through —363.

Parity error in program nessage

Indicates that the parity bit was not correct when data
was received (for example, an incorrect parity bit on a
serial port).

Frami ng error in program nessage

Indicates that a stop bit was not detected when data was
received (for example, abaud rate mismatch).
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Query Error

An error number in the range [-499 to —400] indicates that the output queue
control of the instrument has detected a problem with the message exchange
protocol described in | EEE 4888.2, chapter 6. The occurrence of any error in this
classwill cause the query error bit (bit 2) to be set in the event status register
(IEEE 488.2, section 11.5.1). These errors correspond to message exchange
protocol errors described in IEEE 488.2, 6.5. If a query error occurs one of the
following istrue:

* Anattempt is being made to read data from the output queue when no output
is either present or pending.

e Datain the output queue has been lost.

Eventsthat generate query errors will not generate command errors, execution
errors, or device-specific errors; see the other error definitionsin this section.

Query Error Message Descriptions

This section lists the signal generator’s query error messages and their associated
descriptions.

Error Number Error Description [description/explanation/examples]
-400 Query Error

Thisisageneric query error for devices that cannot
detect more specific errors. The code indicates only that
aquery error asdefined in IEE 488.2, 11.5.1.1.7 and 6.3
has occurred.




Error Messages
Query Error

-410

-420

Query | NTERRUPTED

Indicates that a condition causing an INTERRUPTED
query error occurred (see |EEE 488.2, 6.3.2.7). For
example, aquery wasfollowed by DAB or GET before a
response was completely sent.

Query UNTERM NATED

Indicates that a condition causing an
UNTERMINATED query error occurred (see IEEE
488.2, 6.3.2.2). For example, the device was addressed
to talk and an incompl ete program message was
received.

Query DEADLOCKED

Indicates that a condition causing a DEADLOCKED
query error occurred (see |EEE 488.2, 6.3.1.7). For
example, both the input buffer and the output buffer are
full and the device cannot continue.

Query UNTERM NATED after indefinite
response

Indicates that a query was received in the same program
message after a query requesting an indefinite response
was executed (see | EEE 488.2, 6.3.7.5).
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ESG-D Series Specific Error M essages

Some instrument-specific error messages incorporate the negative or “generic”
SCPI error number with the addition of device-dependent/instrument-specific
(ESG-D series-specific) information following the semicolon in the error

message.

A positive error number indicates that the instrument has detected an error within
the HP-IB system, within the instrument’s firmware or hardware, during the
transfer of block data, or during calibration.

Error Number

-100

Error Description [description/expl anation/exampl es)]

Command error; RO: No standby node
al | owed.

Indicates that, in HP 8656/57 compatibility mode, RO
wasreceived viaHP-IB. Thiscommand is not supported
by the compatibility mode.

Command error; Renote active function
DN/ UP not avail abl e.

Indicatesthat, in HP 8656/57 compatibility mode, either
DN or UP was received viaHP-I1B. These commands are
not supported by the compatibility mode.

Command error; LO No | ow bandwi dt h ALC
node al | owed.

Indicates that, in HP 8656/57 compatibility mode, LO
wasreceived viaHP-IB. Thiscommand is not supported
by the compatibility mode.
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-102

-213

Syntax error;Bad HP conpatibility
| anguage character <character>.

Indicates that, in HP 8656/57 compatibility mode,
illegal language input was received.

Syntax error;Bad HP conpatibility
| anguage token <t oken>.

Indicates that, in HP 8656/57 compatibility mode, a
known command or termination specifier was received
when it was not expected. For example, atermination
specifier was received with no currently active function.

Init ignored;Unable to sweep due to
sweep being in an error state. The
sweep error should be fixed.

Indicates that the number of list, power, and/or dwell
pointsarein conflict, or a serious system error has
occurred in list/sweep. A previous error report should
have described the error that is stalling list/sweep.

Init ignored; Cannot initiate sweep in
manual node.

Indicates that the manual mode is on and therefore the
instrument cannot sweep.

Init ignored; Sweep is already
initiated.

Indicates that the list/sweep is currently initiated and
sweeping, therefore the command is not lega according
to SCPI.
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Init ignored; Sweep is al ready
continuously initiated.

Indicates that the list/sweep is continuously initiated and
sweeping, therefore the command is not legal according
to SCPI.

Settings conflict; Cannot have uplink
protocols while the control frame is
on. Frames 1-17 tinmeslots changed to
downl i nk.

Indicates that, in TETRA mode, some of the timeslots
are set to uplink. When the control frameisturned onin
TETRA, dl timeslotsin all frames must use downlink
protocols. Theinstrument enforces this by reconfiguring
the timeslots that are not using downlink protocolswhen
the control frame is switched on.

Settings conflict; Cannot sel ect
uplink protocols while the control
frame is on. Selection changed to
custom

Indicates that in TETRA mode, an attempt has been
made to select uplink protocols while the control frame
isswitched on. TETRA requires that the control frame
be switched off in order to select uplink protocols.

Settings conflict; Continuous protocol
timeslots cannot be turned off.

Indicates that a continuous protocol timedlot is switched
off whilein TETRA mode. When a continuous protocol
has been selected for atimeslot in TETRA mode, al of
the timeslots must be switched on.
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Settings conflict; Continuous &

Di scontinuous setting conflict. All
sel ected Continuous tineslots are now
swi tched to Di scontinuous.

Indicates that whilein TETRA mode, an attempt has
been made to simultaneously assign continuous and
discontinuous protocols to the timeslots. Continuous
and discontinuous protocols cannot coexist in TETRA
mode. If adiscontinuous protocol is selected for any
timeslot, al timeslots' protocols are changed to
discontinuous protocols.

Settings conflict;Di scontinuous &
Conti nuous setting conflict. Al

sel ected Di scontinuous tineslots are
now swi tched to Conti nuous.

Indicates that whilein TETRA mode, an attempt has
been made to simultaneously assign discontinuous and
continuous protocols to the timeslots. Discontinuous
and continuous protocols cannot coexist in TETRA
mode. If a continuous protocol is selected for any
timeslot, al timeslots' protocols are changed to
continuous protocols.

Settings conflict; Frequency |list and
dwell list are of unequal size. Set

one list equal to size one, or make

their sizes equal.

Indicates that the frequency list has more than one
element and the dwell list has more than one element,
and they are not of equal size. If any of the frequency,
power, or dwell lists have more than one element, they
must all have the same number of elements. A list of a
single element isthe same as alist of equal size with the
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single element repeated the necessary number of times.

Settings conflict;Frequency list and
power |list are of unequal size. Turn
one list off, set one to size one, or
make their sizes equal.

Indicates that the frequency list has more than one
element and the power list has more than one element,
and they are not of equal size. If any of the frequency,
power, or dwell lists have more than one element, they
must all have the same number of elements. A list of a
single element isthe same asalist of equal size with the
single element repeated the necessary number of times.

Settings conflict; Power |ist and
dwel | list are of unequal size. Set
one to size one, or nmeke their sizes
equal .

Indicates that the dwell list has more than one element
and the power list has more than one element, and they
are not of equal size. If any of the frequency, power, or
dwell lists have more than one element, they must al
have the same number of elements. A list of asingle
element isthe same asalist of equal size with thesingle
element repeated the necessary number of times.

Settings conflict; The sel ected
external trigger setting conflicts
with the previous setting.

Indicatesthat the externa trigger has been set to positive
edge for one trigger source and negative edge for
another trigger source.
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Settings conflict;1/Q & AM WB cannot
be on at the sanme tine.

The modulation types 1/Q and AM WB cannot be used
at the sametime. This error is reported when the user
attempts to activate one type of modulation while the
other is activated. The modulation type that was most
recently requested will be turned on and the modulation
that was on at the time will be turned off.

Settings conflict; FM2/ PM2 val ue set
greater than FML/PML val ue. FML/ PML
changed to match FM2/ PM2 val ue.

The deviation of FM2/PM2 must always be less than or
equal to the deviation settings for FML/PM 1. This error
will be reported to the queue when FM1/PM 1 is enabled
and FM2/PM2 is also enabled and an adjustment to
either FM2/PM 2 deviation causes the FM2 or PM2
deviation to be greater than the FM 1 or PM1 deviation.
It will aso be reported when FM2/PM2 is being turned
on, and the last FM1/PM1 deviation setting is less than
the current FM2/PM 2 deviation setting. In both cases
the FM1/PM 1 deviation will be adjusted to match the
FM2/PM2 deviation.

Settings conflict; FML/ PML val ue set
| ess than FM2/ PM2 val ue. FM2/ PM2
changed to match FML/ PML val ue.

The deviation of FM2/PM2 must always be less than or
equal to the deviation settings for FML/PM 1. This error
will be reported to the queue when FM2/PM2 is enabled
and FM1/PM1 is aso enabled and an adjustment to
either FM1/PM 1 deviation causes the FM1 or PM1
deviation to be less than the FM2 or PM2 deviation. It
will aso be reported when FM 1/PM 1 isbeing turned on,
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and the last FM 2/PM 2 deviation setting is greater than
the current FM1/PM 1 deviation setting. In both cases
the FM2/PM 2 deviation will be adjusted to match the
FM1/PM1 deviation.

Settings conflict;Enabl ed nbd source
conflicts with previously enabl ed nod
source. Previous nod disabl ed.

The signal generator has three sources: INT, EXT1, and
EXT2 that are shared by the FM1/PM 1, AMT/AM2,
FM2/PM2, pulse (INT and EXT2), and burst envelope
(EXT1 only). Each source can only be used by one of
the modulations at atime. If asourceis being used by an
active modulation, and a request for the source is made
by another modulation, the first modulation will be
turned off, the second modulation will be turned on.

Settings conflict;External burst
cannot be on while using AM

Indicates that there is a hardware conflict for the burst
envelope using the EXT1 source (1/Q menu) and AM1/
AM2. The most recently requested modulation will be
turned on, the previous modulation will be turned off.

Settings conflict; FM & PM not al |l owed.

Indicates that there is a hardware conflict between FM
and PM. The most recently requested modulation will be
turned on, the previous modulation will be turned off.

Settings conflict; Pul se npdul ation
cannot be on with internal burst.

Indicates that there is a hardware conflict between pulse
modulation and internal burst. The most recently
requested modulation will be turned on, the previous
modulation will be turned off.
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Settings conflict;lnternal burst
cannot be on with pul se nodul ati on.

Indicates that there is a hardware conflict between
internal burst and pulse modulation. The most recently
requested modulation will be turned on, the previous
modulation will be turned off.

Settings conflict;Pattern repeat is
changed to continuous because data
source is external.

Indicates that, while in non-bursted data generation,
Pattern Repeat was in Single mode and data source was
selected to be External. For non-bursted data generation
using an external data source, Pattern Repeat must bein
Continuous mode. To continue data transmission,
Pattern repeat has been changed to Continuous mode.

Settings conflict;Uplink & Downlink
setting conflict. All selected Uplink
timeslots are now set to Downlink.

Indicates that an Uplink timeslot type has been sel ected
while another timeslot(s) has Downlink selected. In
NADC and PDC digital modulation for bursted data,
only either Uplink (base to mobile) or Downlink
(mobile to base) Traffic Channel type can be selected
for all timeslots at any one moment.To continue data
transmission, all Uplink timeslots have been changed to
the Downlink configuration.

Settings conflict; Downlink & Uplink
setting conflict. Al selected
Downl i nk tineslots are now set to
Upl i nk.

Indicates that an Downlink timeslot type has been
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selected while another timeslot(s) has Uplink selected.
In NADC and PDC digital modulation for bursted data,
only either Uplink (base to mobile) or Downlink
(mobileto base) Traffic Channel type can be selected for
all timeslots at any one moment.To continue data
transmission, all Downlink timeslots have been changed
to the Uplink configuration.

Settings conflict; Pulse period set
Il ess than pulse width. Pulse width
changed to match period val ue.

Indicates that a pulse period has been entered which is
smaller than the pulse width. The instrument
automatically adjusts the pul se period to match the pulse
width.

Settings conflict; PDC and NADC Cust om
protocol s are now uplink protocols, so
the timeslots with Custom sel ected
wer e changed to Downlink Custom

Indicates that, because PDC or NADC has downlink
protocols selected and also has Custom in one or more
timeslots, the timeslots with Custom are set to Downlink
Custom. Otherwise, the timeslots with Custom are set to
Uplink Custom. Downlink Custom hasits own
instrument state information for the Data type and Fix 4
value.

Dat a out of range;value clipped to
lower limt.

Indicates that an input value is below the minimum
value allowed. Examples are: frequency setting,
reference, or offset; output power; power reference and
offset; modulation depth, deviation, or modulation
source frequency; number of pointsand start/stop values
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for list mode; start/stop values for internal 1/Q
calibration; sequence or register values (save/recall);
dwell time.

Dat a out of range;value clipped to
upper limt.

Indicates that an input value is above the maximum
value allowed. Examples are: frequency setting,
reference, or offset; output power; power reference and
offset; modulation depth, deviation, or modulation
source frequency; number of pointsand start/stop values
for list mode; start/stop values for internal 1/Q
calibration; sequence or register values (save/recdl);
dwell time.

Dat a out of range; Synt hesi zer:
Frequency out of bounds.

Indicatesthat the instrument received an internal request
for afrequency outside of its supported frequency range.
Report the circumstances to the factory.

Dat a out of range; Manual poi nt exceeds
list sizes. Limiting to maxi mum point.

Indicates that the sweep/list manual point has been
reassigned to a smaller number value due to the longest
list decreasing in size or being turned off. Its new value
isthe length of the longest enabled list (frequency or
power).

Dat a out of range; Manual poi nt exceeds
frequency list size. Limting to

maxi mum poi nt .

Indicates that the sweep/list manual point has been

reassigned to a smaller number value due to the longest
list decreasing in size or being turned off. Its new value
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isthe length of the frequency list which is the longest
enabled list.

Dat a out of range; Manual poi nt exceeds
power list size. Limting to maxi mum
poi nt.

Indicates that the sweep/list manual point has been
reassigned to a smaller number value due to the longest
list shrinking, or being turned off. Its new valueis the
length of the power list, which is the longest enabled
list.

Too Much Data; The nunber of |ist
poi nts exceeds the maxi mum al | owed.

Indicates that a SCPI list has been entered that islonger
than the maximum alowed length, which is aso the
maximum number of step points; too many points were
given for afrequency, amplitude, or dwell timelist. This
error can aso be caused by attempting to copy itemsin
the list editor when the list is already at its maximum
length.

Data corrupt or stal e; RAM copy of
<fil enanme>.

The non-volatile RAM copy of afileiseither corrupt or
isout of date with the EEPROM master copy (if one
exists). The system automatically re-initializes the file
from EEPROM (if appropriate) or from a default
algorithm. A potential cause is afailing backup battery.

Data corrupt or stal e; EEPROM copy of
<fil ename>.

The EEPROM copy of afileis either corrupt or
otherwise unusable. The system automatically updates
the non-volatile RAM copy of the EEPROM copy using
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adefault initialization. The actual EEPROM fileis|eft
asit is. Report this problem to the factory.

Dat a questi onabl e; RAM copy of
<fil ename>.

Indicates that the non-volatile RAM copy of afilehasa
correctable error. The system automatically performs
the correction. A potential cause is afailing backup
battery.

Dat a questi onabl e; EEPROM copy of
<fil enanme>.

Indicates that the EEPROM copy of afilehasa
correctable error. The system automatically performs
the correction. A potential cause is afailing EERPOM.
Report this problem to the factory.

Har dwar e mi ssi ng; <card_nane>

Indicates that atest communication to a hardware card
failed. Theinstrument is most likely not functional.
Contact the nearest HP Sales and Service office.

Har dware nissing; Installed option
boards do not match configuration
information.

Indicates that a set of option boards have been installed
that do not match the information that was given to the
instrument as part of the installation. If thisis the result
of acustomer installed option, the wrong option was
specified during installation. If thisis seen at any other
time, the likely cause is an EEPROM failure on the
option card.
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Mass storage error; EEPROM wite
timeout on <fil enanme>.

Indicates that the system was not able to program new
datato an EEPROM. The system is till functional, but
files written to EEPROM (such as updated calibration
data) may be lost when the instrument’s line power is
cycled. Contact the nearest HP Sales and Service office.

Corrupt nedia;User File System

Indicates that the main memory area used for storing
instrument states and sequences as well as other data
filesis corrupt. The system will automaticaly clear and
reconfigure this memory area. A potential causeisa
failing backup battery. Another potential cause could be
the loss of line power to the instrument in the middle of
awrite operation.

Corrupt nedi a; <nedi a_name>

Indicates that a source media (possibly EEPROM) for a
datafileiscorrupt. Thiserror isusually seenin
conjunction with errors concerning a certain file.

Media full; Unable to delete saved
state fromnon-volatile nenory. No
instrument state change.

Indicates that the state memory subsystem STATE: was
unable to delete aregister. You must free some memory
by deleting afile or register using Catalog. Afterwards,

try again.

Media full; Save a state register

i gnor ed.

Indicates that the state memory subsystem STATE: did
not have enough room to save aregister. You must free
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some memory by deleting afile or register using
Catalog. Afterwards, try again.

Media full; Save a state register
failed. State nmarked avail abl e.

Indicates that the state memory subsystem STATE: did
not have enough room to save aregister, so the register
was lost and is now marked available. You must free
some memory by deleting afile or register using
Catalog. Afterwards, try again.

-256 File nanme not found; The internal |ist
file was not found. There is no |ist
data to return

Indicates that the DWEL_FI LE, FREQ FI LE, or

POW _FI LE has been lost, so a new one will have to be
created. These files are the persistent information for
list/sweep mode. They contain the dwell list, the
frequency list, or the power list. Invoking the list editor
will recreate the missing file to alength of one element.

-257 File nane error;Del ete enpty sequence
<sequence_nane>. Del ete sequence
i gnor ed.

Indicates that the user has attempted to delete a
sequence which is empty (all registers unused). Thisis
informational only. Typically this error is reported
(severa times) when the “Delete All Sequences’
command is executed.

File name error; Del ete a non-saved
state register. Delete register
i gnor ed.

Indicates that the user has attempted to delete a state
which isempty (unused). Thisisinformational only.
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File name error;Directory does not
support extenders.

Indicates that an extender, which is specified by an @
sign followed by a memory subsystem name, has been
specified for an explicit memory subsystem which does
not allow the @notation. Only the default (:) memory
subsystem allows extenders.

File name error;Enpty fil enanme

Indicatesthat afilenameof “ *“ was specified. Thisis
not alegd filename.

File name error; ||l egal extender

Indicates that an illegal memory subsystem name was
used after the @ Supported values are @STATE and
@l ST.

File name error;lllegal filenane
character

Indicates that anillegal character was used within a
filename. \ , : , @and all non-printable ASCII characters
areillegal in filenames.

File name error;Only one “:” is
al | oned.

Indicates that only one colon is alowed in any filename
specification. Thetext before the colon isauser memory
subsystem. The valid user choicesare : , DEFAULT: ,
STATE: ,and LI ST: .

File name error;Only one “@ is
al | owed.

Indicates that only one @is alowed in any filename
specification. It specifies the memory subsystem that a
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-286

-310

user file actually residesin.

Program runti me error; Fl oati ng- Poi nt
Exception

Indicates that a floating-point math error (such asa
divide by zero) has been detected. The system will
attempt to recover automatically. Report the
circumstances to the nearest HP Sales and Service
office.

System error; RS232 buffer overfl ow
character |ost.

Indicates that the RS232 buffer has been exceeded. The
most recent character has been dropped.

System error; Cannot change manual
point until |ist nbde error condition
cl eared.

An error is keeping the sweep/list from being able to set
the frequency and/or power. Until the problemis
addressed, the manual point cannot be changed.

System error; Unable to determ ne
whi ch attenuator is installed.

Indicates that an invalid attenuator identification code
has been detected. Possible causes include aloose
attenuator control cable. The instrument will likely not
produce the proper output power levels. Report this
error to the factory.

Menory error; Unable to configure Save
Recal | registers fromnon-volatile
menory. Save Recall registers re-
initialized.

Indicates that saved states are no longer usable. Delete
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explicitly using Catalog.

Configuration menory | ost; Persi stent
state preset. Using factory defaults.

Indicates that the persistent state has been forced to
return to factory preset values.

Configuration nenory | ost; Persistent
state version is bad. Using factory
defaul ts.

Indicates that the persistent state version is not
recognized as valid and is assumed to be corrupt. The
persistent state isreinitialized with the factory preset
values.

Configuration nenory | ost; Persistent
state checksumis bad. Using factory
defaul ts.

Indicates that the persistent stateis corrupt and had to be
reinitialized with the factory preset values.

Qut of nenory;Unable to verify
instrument state file.

Indicates that an instrument state file could not be
accessed and verified because of insufficient memory.
Reduce the size of any sweep listsand try again.

Qut of nenory; Menory catal og failed.

Indicates that there is not enough memory to complete a
catalog listing. Reduce the size of any sweep lists and
try again.

Qut of menory; Unable to display

timesl ot wi ndow.

Indicates that the instrument was unable to create part of
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the graphical user interface due to an inability to
allocate memory (possibly dueto fragmentation). Please
report the circumstances to the factory. The instrument
is still functional.

Qut of menory; Unable to display
protocol w ndow.

Indicates that the instrument was unable to create part of
the graphical user interface due to an inability to
dlocate memory (possibly dueto fragmentation). Please
report the circumstances to the factory. The instrument
isstill functional.

CQut of menory; Unabl e to di splay fornmat
wi ndow.

Indicates that the instrument was unabl e to create part of
the graphical user interface due to an inability to
allocate memory (possibly dueto fragmentation). Please
report the circumstances to the factory. The instrument
is till functional.

Qut of nenory; Cannot unconpress file.

Indicates that a STATE: file cannot be uncompressed
because there is not enough memory to run the
decompression algorithm. Recall will fail and there will
be no instrument state change. Reduce the size of any
sweep lists and try again.

Qut of nenory; Cannot precal cul ate
frequencies. Try fewer frequencies.

Indicates that memory was exhausted during frequency
precal culation (used to speed the process of sweep/list
mode). List mode cannot run until either fewer
frequencies have been supplied or more memory
becomes available and the same set of frequencies are
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sent again, FREQ MODE CWis executed, or
: FREQ MODE LI ST is executed.

Qut of nenory; Obj ect Menory Area

Indicates that memory was exhausted during instrument
power-on. Report the circumstances to the factory.

Qut of nenory;List formation

The device was unable to allocate space for alookup
table, such as for list mode precalculation. List mode
cannot run until either fewer frequencies have been
supplied or more memory becomes available and the
same set of frequencies are sent again, FREQ MODE
CWis executed, or : FREQ MODE LI ST is executed.

Qut of nenory; PRBS xx/ xx

There was not enough memory to apply a scramble to
data for the baseband generator. In this case, the
scramble is not applied to the generator.

Qut of menory; Di splay system out of
menory. An abnormal display may
result. Menory consunption should be
reduced.

There was not enough memory in the system to properly
update the display. Some inconsistencies may be seen.
The size of any list/sweep should be reduced, and the
source should be preset to clear up any inconsistencies.
Report the circumstances to the nearest HP Sales and
Service office.

Qut of nenory; Unable to check Data
Cenerator nmenory.

There was not enough memory in the system to properly
complete the data generator memory test. This does
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NOT imply adata generator memory failure. Check all
other error messages to identify possible causes,
discontinue list/sweep mode to free some memory, and
repeat the test.

-330 Sel f-test failed; Power supply self-
test failure

Indicates that the self-test for a particular power supply
voltage hasfailed. The instrument islikely not
functional. Contact the nearest HP Sales and Service
office.

Sel f-test fail ed; EEPROM header
checksum error <card_nane>.

Indicates that the card identification header for a
hardware card is incorrect. If the card is not properly
identified, the instrument islikely to be non-functional.
Contact the nearest HP Sales and Service office.

Self-test failed; Data Cenerator
Menmory Test @ Ox_

Indicates that the data generator memory failed.
Modulation data produced by the data generator may
not be correct. However, if an Unabl e t o check
Dat a Generat or Menory error wasalso seen, this
result is not conclusive. The address of thefirst location
that failed is reported. Contact the nearest HP Sales and
Service office.

Sel f-test failed; Burst Generator
Menory Test @ Ox_

Indicates that the burst generator memory failed.
Modulation data produced by the burst generator may
not be correct. However, if an Unabl e to check
Bur st Generator Menory error wasalso seen,
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thisresult is not conclusive. The address of the first
location that failed is reported. Contact the nearest HP
Sales and Service office.

Self-test fail ed; Bad address position
@ 0x

Indicates that the data generator memory failed.
Modulation data produced by the data generator may not
be correct. An address that appeared to have a failed
address line was reported. Contact the nearest HP Sales
and Service office.

Self-test failed;Chips __
al i ased @ Ox

Indicates that the data generator memory failed.
Modulation data produced by the data generator may not
be correct. An address that appeared to be aliased across
multiple memory chips has been reported. Contact the
nearest HP Sales and Service office.

Query DEADLOCKED

Indicates that a SCPI output queue has filled preventing
further SCPI command execution, and there is no more
room left in the corresponding SCPI input queue to
accept aquery to read from the output queue. The
system automatically discards output to correct the
deadlock.

Bad file nunber; Unable to check Data
Cenerator nmenory.

Indicatesthat the instrument was not ableto generate the
pattern necessary to perform the data generator memory
test. Thisdoes NOT imply a data generator memory
failure. Report the problem to the factory.
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I/Oerror;Unabl e to del ete saved state
fromnon-vol atile menory. No
i nstrument state change.

Indicatesthat a STATe: file could not be deleted due to
the file not being found, file corruption, or another file-
related problem. If the fileis displayed by a memory
catalog, deleteit explicitly.

I/O error; Save a state register
i gnor ed.

Indicates that a STATe: file could not be saved due to
insufficient space, file corruption, or another related
problem.

I/O error;Del ete enpty sequence
<sequence_name>. Del ete sequence
i gnor ed.

Indicates that the user has attempted to delete a
sequence that is empty. This error message is
informational only. Typically, this error is reported
several times when the “Delete All Sequences’
command is executed. If the fileis displayed by
Catalog, delete explicitly.

I1/O error;Del ete a non-saved state
register. Delete register ignored.

Indicates that the user has attempted to del ete an unused
(empty) state. This error message is informational only.

I/O error;Trailing zero found in
<filenane>. Fixing...

Indicates that a compressed state file has a zero at its
end. Thisisasign of file corruption. The device fixes
the problem by concealing the zero such that it no
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longer triggers an error message. The file may be
corrupt or unusable.

I/O error;Unable to recall from non-
volatile nenory. No instrument state
change.

Indicates that the state file is not readable and the recall
was aborted.

Not owner; Unabl e to del ete saved state
fromnon-volatile menory. No
i nstrument state change.

Indicates that the user has attempted to write to aread-
only memory subsystem.

Attenuator hold setting over
range; Frequency change forced
attenuator adjust.

Indicates that the firmware has changed the attenuator
setting because, while in attenuator hold mode, a change
in frequency setting has forced the ALC beyond its
range.

Attenuator hold setting over
range; Power set to lower limt.

Indicates that the firmware has changed the power
setting to a value other than the requested value due to
the fact that, while in attenuator hold mode, the user has
requested a power setting that is below the ALC range
for the attenuator setting. The power has been set to the
lower limit.

Attenuator hold setting over
range; Power set to upper limt.

Indicates that the firmware has changed the power
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510

511

512

513

514

setting to a value other than the requested value due to
the fact that, while in attenuator hold mode, the user has
requested a power setting that is above the ALC range
for the attenuator setting.

Synt hesi zer unl ocked

Indicates that the synthesizer is unlocked. Service may
be needed.

Qut put Section input overdrive
Internal error: report to factory.

I/ Q Modul ator overdrive

Internal error: report to factory.

Cut put unl evel ed

Indicates that the instrument’s output is unleveled.
Ref erence unl ocked

Indicates that the instrument’s reference is unlocked. If
an external reference is connected, check the frequency
and power. It is possible for this to occur during a poor
connection/disconnection of an external reference. If
this error reoccurs when no external referenceis
connected, the instrument may require service.

Het VCO unl ocked

Indicates that the VCO used to generate output
frequencies below 250 MHz is unlocked. The
instrument may require service.

Ref erence Oven cold

Indicates that the reference oven is not at the required
operating temperature. Thisis normal if the instrument
has been powered down for awhile. If the error persists,
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the instrument may require service.

Ref erence board: 10 Mz reference
signal bad or nissing

Indicates that the instrument’s reference is unlocked. If
an external reference is connected, check the frequency
and power. It is possible for this to occur during a poor
connection/disconnection of an external reference. If
this error reoccurs when no external referenceis
connected, the instrument may require service.

Baseband Generator unlocked; refer to
manual .

Indicates that the digital modulation board is unlocked.
If this error occurs and the status indicator on the front
panel is not on, the board is operational. There are
legitimate reasons for the front panel indicator to be on:
if External Data mode was selected and no clock was
provided for the data clock input, or if there was an
incorrect setting selected for data clock/symbol clock.

Cal i bration failure; DCFM DC overrange

Indicates that the instrument was unable to perform a
DCFM or DC®PM calibration due to the input signal
being outside of the offset range that can be calibrated
for.

Cal i bration failure; Upgrade
calibration failed. Data not stored.

Indicates that the calibration stage of the instrument
upgrade was not executed successfully. The calibration
data has not been stored. The upgrade is not functional.
Contact the nearest HP Sales and Service office.
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Calibration failure; Cal aborted by
user.

Indicates that, while executing the internal 1/Q
calibration, the user sent aDCAS over the HP-IB or
pressed the Abort key on the front panel.

Calibration failure;l1/Qcal failed to
al | ocate nenory.

Indicates that, while executing the internal 1/Q
calibration, the attempt to allocate memory for the
calibration failed.

Calibration failure;” Marble Cal’,
‘Offset Cal’, ‘Gther Cal’, *Gin Cal’,
‘BBG Cal’

Indicates that, while executing the internal 1/Q
calibration, afailure occurred during the section
indicated.

600 RPP has tri pped.

Indicates that the reverse power protection circuit has
been triggered. Repeated tripping of this circuit can
cause damage to the instrument.

601 Power search fail ed.

Indicates that, while executing power search, the level
meter circuit failed to return ameaningful value. This
event indicates that the power isin arange that the
leveling loop cannot properly level. The power will be
set to the last properly leveled power.

605 DSP FW downl oad fail ed.

Indicates that the instrument’s firmware was unable to
successfully initialize the internal DSP. Report the
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circumstances to the nearest HP Sales and Service
office.

DSP times out.

Indicates that the DSP failed to respond within the
appropriate amount of time. Report the circumstancesto
the nearest HP Sales and Service office.

DSP returns error.

Indicates that the DSP is in an indeterminate state.
Report the circumstances to the nearest HP Sales and
Service office.

DSP in use by other process.

Indicates that the DSP isin an indeterminate state.
Report the circumstances to the nearest HP Sales and
Service office.

New wave shape changes linmt for
internal frequency;frequency changed
to new linmt.

When using the internal modulation source, the upper
limit varies for the different waveforms. If the user
changes the waveform when the internal source
frequency is higher than that allowed for the new
waveform, the frequency for the source will be changed,
and the user informed of that change with this message.

Configuration error; Data Cenerator
Menory configuration does not natch
installed board.

Thisindicates that the memory configuration for an

option board does not match the known memory limits
of the board. If this error has occurred as the result of a
customer-installed option, uninstall all options and then
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reinstall the correct options. If the error persists, contact
the factory.

Configuration error; Installed option
boards do not match configuration
i nformati on.

Thisindicates that the option boards have not been
properly installed in the instrument. Verify that the
correct option boards have been installed in the correct
dots. Reinstall the correct option. If the error persists,
contact the factory.

Configuration error; Invalid Data
Cenerator nenory configuration.

This indicates that the memory configuration for an
option board does not match the known memory limits
of any supported option board. If this error has occurred
asthe result of a customer-installed option, uninstall all
optionsand then reinstall the correct options. If the error
persists, contact the factory.

Configuration error; Invalid option
board configuration.

This indicates that an invalid combination of option
boards has been configured. If this error has occurred as
the result of a customer-installed option, uninstall all
optionsand then reinstall the correct options. If the error
persists, contact the factory.

700 State Save Recall Error; Recall
aborted. Unable to recall the state
fromnon-volatile nmenory.

This indicates that the state file was not readable, so the
recall was aborted. If state file exists, delete explicitly
using the memory catalog.
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State Save Recall Error;Recalled
state has a bad checksum No
i nstrument state change.

Thisindicates that the state file was corrupt or out-of-
date, so the recall wasignored. If state file exists, delete
explicitly using the memory catalog.

State Save Recall Error;Recall data
different from FWrevision. No
instrument state change.

Indicates that an attempt was made to recall a state that
was saved with an incompatible version of the
instrument firmware. This typically occurs when a state
fileis copied from an instrument with anewer version of
firmware to an instrument with an older version of
firmware. Newer versions of instrument firmware can
read older statefiles.

State Save Recall Error;Recall non-
saved state register. Recall ignored.

Indicates that arecall was attempted for a state register
that is unused. If state file exists, delete explicitly using
catalog.

State Save Recall Error;Delete
sequence <sequence_nane> i gnhored.

Indicatesthat a STATE: filein asequencethat isbeing
deleted could not be deleted due to the file not being
found, data corruption, etc. If state file exists, delete
explicitly using the memory catalog.
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State Save Recal |l Error; The state file
is froma different firmware revision
that does not support conmments.

Indicates that an attempt was made to write acomment
to astate file revision that does not support comments.
Commentsin saved state files are not supported by the
A.01.00 and A.01.01 releases of the instrument
firmware.
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*CLS, 3-32
*ESE, 3-35
*ESR?, 3-35
*SRE, 3-30
*STB?, 3-30
<"END>, 3-16
<new line>, 3-16

A

angle brackets, 3-4
annunciators, 1-12-1-16
ALC OFF, 1-12
AM, 1-12
ARMED, 1-12
ATTEN HOLD, 1-12
DECT, 1-13
ENVLP, 1-13
ERR, 1-13
EXT REF, 1-13
EXT1LO/MI, 1-13
EXT2LO/HI, 1-13
FM, 1-13
GSM, 1-13
1/Q, 1-14
L,1-14
MOD OFF, 1-14
NADC, 1-14
OVEN COLD, 1-14
PDC, 1-14
phase modulation, 1-12
PHS, 1-15
PULSE, 1-15
R, 1-15

RF OFF, 1-15

S, 1-15

SWEEP, 1-15

T, 1-15

TETRA, 1-16
UNLEVEL, 1-16

B
boolean parameter, 3-23

C

characters
white space, 3-10
command, 3-2
examples, 3-4
root level, 3-9
types, 3-6
command syntax
description, 4-2
command tree, 3-8
levels, 3-9
paths, 3-8
commands
common, 3-6, 3-10
event, 3-12
implied, 3-12
query, 3-12
subsystem, 3-7
common command syntax, 3-18
common commands, 3-6, 3-10
condition register, 3-31
data questionable, 3-42
data questionable calibration,
3-59
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data questionable frequency,

351

data questionable modulation,

3-55
data questionable power, 3-47
standard operation, 3-38
connector descriptions
10 MHz IN, 1-21
10 MHz OUT, 1-21
13 MHzIN, 1-23
ac power receptacle, 1-18
ALT PWR, 1-22
AUXILIARY
1-18
BURST GATEIN, 1-21
COHERENT CARRIER, 1-22
DATA, 1-8
DATA CLK OUT, 1-19
DATA CLOCK, 1-8
DATA OUT, 1-20
EVENT 1, 1-22
EVENT 2, 1-22
EXT 1INPUT, 1-3
EXT 2 INPUT, 1-3
HP-IB, 1-18
I INPUT, 1-6
I OUT, 1-23
LF OUTPUT, 1-4
QINPUT, 1-6
QOuUT, 1-23
RF OUTPUT, 1-4
SWEEP OUT, 1-20
SYMBOL SYNC, 1-8
SYMBOL SYNC OUT, 1-18
TRIGGER IN, 1-20

INTERFACE,

TRIGGER OUT, 1-20

connectors

PATTERN TRIGIN, 1-21

controller, 3-2
copyright, i

D

data questionable

cdlibration condition register,
3-59

calibration event enable regis-
ter, 3-61

calibration status group, 3-58

condition register, 3-42

event enable register, 3-45

frequency condition register,
3-51

frequency event enable register,
3-53

frequency status group, 3-50

modulation condition register,
3-55

modulation event enable regis-
ter, 3-57

modulation status group, 3-54

power condition register, 3-47

power event enable register,
3-49

power status group, 3-46

status group, 3-41

data types, 3-19, 3-24

D
di

ECT annunciator, 1-13
screte
parameter, 3-22
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response data, 3-25
display, 1-6

active entry area, 1-11

amplitude area, 1-11

annunciators, 1-12

contrast, 2-12

error message indicator, 1-11

frequency area, 1-11

softkey labels, 1-11

text area, 1-11
display annotation, 1-10

E

enable register
service request, 3-31
EQl, 3-16
error messages
command error, 5-9
description of, 5-7
device-specific error, 5-26
error numbers, 5-5
ESG-D series-specific, 5-31
execution error, 5-16
no error, 5-6
query error, 5-29
SCPI standard, 5-7
error queue
front panel, 5-2
querying, 5-4
SCPI remote interface, 5-3
errors
instrument, 3-14
event
commands, 3-12

register, 3-32
event enable register, 3-32
data questionable, 3-45
calibration, 3-61
data questionable frequency,
3-53
data questionable modulation,
3-57
data questionabl e power, 3-49
standard operation, 3-40
examples
command, 3-4
responsg, 3-5
extended numeric parameter, 3-21

F

filter
negative transition, 3-31
positive transition, 3-31
forgiving listening, 3-6, 3-19
front pandl knab, 1-7
front panel overview, 1-2

G

group
standard event status, 3-33
status byte, 3-28

H

hardkey descriptions
®M, 2-136
AM, 2-2
Ampl, 2-8
Amplitude, 1-7, 2-10
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arrow keys, 1-5, 2-11

display contrast keys, 1-5, 2-12

FM, 2-13

Freg, 2-20

Frequency, 1-7, 2-22

Help, 1-3, 2-23

Hold, 1-6, 2-24

1/Q, 2-26

Incr Set, 1-7, 2-25

LF Out, 2-31

Locdl, 1-5, 2-37

menu keys, 1-7

Mod On/Off, 2-38

Mode, 2-39
DECT, 2-40
GSM, 2-56
NADC, 2-71
PDC, 2-86, 2-102
TETRA, 2-117

numeric keypad, 1-4, 2-135

phase modulation, 2-136

power switch, 1-6, 2-144

Preset, 1-5, 2-145

Pulse, 2-146

Recall, 1-8, 2-148

Return, 1-5, 2-150

RF On/Off, 1-4, 2-151

Save, 1-7, 2-152

Sweep/List, 2-155

Trigger, 1-3, 2-164

Utility, 2-166

Hewlett-Packard
address, i

I

|EEE 488.2 common commands,
4-3

implied commands, 3-12

instrument, 3-2

instrument errors, 3-14

integer response data, 3-24

K

key descriptions. See hardkey de-
scriptions See also softkey
descriptions

knob, 1-7

L

LCD. See display
LED
line power, 1-6
standby, 1-5
line power LED, 1-6

M
manual part number, i
messages

program, 3-5

response, 3-5
mnemonics, 3-3
multiple parameters, 3-10

N
negative transition filter, 3-31
numeric parameter, 3-21
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O
optional parameters, 3-12

P
parameter types, 3-21
boolean, 3-23
discrete, 3-22
extendeded numeric, 3-21
numeric, 3-21
parameters
optional, 3-12
separating, 3-10
PATTERN TRIG IN connector,
1-21
positive transition filter, 3-31
precise talking, 3-6, 3-19
program message, 3-2, 3-5

Q
query, 3-2, 3-19
commands, 3-12

R

reading instrument errors, 3-14
real response data, 3-24
rear panel overview, 1-17
register
condition, 3-31
data questionable
calibration condition,

3-59
data questionable calibration
event enable, 3-61
data questionable condition,

342
data questionable event enable,
3-45
data questionable frequency
condition, 3-51
data questionable frequency
event enable, 3-53
data questionable modulation
condition, 3-55
data questionable modulation
event enable, 3-57
data questionable power condi-
tion, 3-47
data questionable power event
enable, 3-49
event, 3-32
event enable, 3-32
service request enable, 3-31
standard event status, 3-34
standard event status enable,
3-35
standard operation condition,
3-38
standard operation event enable,
3-40
status byte, 3-29
register system
status byte, 3-27
response
examples, 3-5
message, 3-2, 3-5
message syntax, 3-18
response data
discrete, 3-25
integer, 3-24
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real, 3-24
string, 3-25
types, 3-24
RF output circuit protection que-
ry, 4-67
root level command, 3-9

S
SCPI, 3-2
angle brackets, 3-4
data types, 3-19
examples, 3-4
response syntax, 3-15
SCPI command
mnemonics, 3-3
syntax, 3-15
types, 3-8
SCPI terms
command, 3-2
controller, 3-2
instrument, 3-2
program message, 3-2
query, 3-2
response message, 3-2
separating parameters, 3-10
serial number prefix, i
service request enable register,
331
softkey descriptions, 2-2—2-180
softkeys, 1-7, 1-11
standard event status
enable register, 3-35
group, 3-33
register, 3-34

standard operation
condition register, 3-38
event enable register, 3-40
status group, 3-37
standby LED, 1-5
status byte
group, 3-28
register, 3-29
register system, 3-26, 3-27
status enabl e register
standard event, 3-35
status group
data questionable, 3-41
data questionable cdlibration,
3-58
data questionable frequency,
3-50
data questionable modulation,
3-54
data questionable power, 3-46
standard event, 3-33
standard operation, 3-37
status register
standard event, 3-34
string response data, 3-25
subsystem commands, 3-7, 4-7
:AM, 4-8
:BURSt, 4-29
:CALibration, 4-11
:COMMunicate, 4-13
:DECT persondlity, 4-15
:DIAGnostic, 4-26
:DISPlay, 4-28
:DM, 4-29
:FM, 4-32
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:FREQuency, 4-35
:LFQutput, 4-47
:LIST, 4-50

:MEMory, 4-53
:MMEMory, 4-53
:OUTPut, 4-67

:PM, 4-89

:POWer, 4-92

:PULM, 4-95

:STATus, 4-97

:SWEep, 4-104

:SY STem, 4-105
‘TRIGger, 4-121

GSM personality, 4-38
NADC personality, 4-58
PDC personality, 4-69
PHS persondlity, 4-79
TETRA persondlity, 4-108

syntax

command, 3-15
common command, 3-18
response, 3-15

response message, 3-18

T

terminators, 3-9
TETRA annunciator, 1-16
title page, i

w
white space characters, 3-10
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