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Introduction

This chapter describes the parameters which configure the power meter
and help you determine settings to optimize performance. It contains the
following sections:

“Configuring the Remote Interface”, on page 1-3.

“Zeroing and Calibrating the Power Meter”, on page 1-8.
“Making Measurements”, on page 1-11.

“Using Sensor Calibration Tables”, on page 1-27.

“Setting the Range, Resolution and Averaging”, on page 1-37.
“Setting Offsets”, on page 1-41.

“Setting Measurement Limits”, on page 1-43.

“Measuring Pulsed Signals”, on page 1-46.

“Triggering the Power Meter”, on page 1-49.

“Getting the Best Speed Performance”, on page 1-54.

“How Measurements are Calculated”, on page 1-58.

“Status Reporting”, on page 1-59.

“Saving and Recalling Power Meter Configurations”, on page 1-80.
“Using Device Clear to Halt Measurements”, on page 1-81.
“An Introduction to the SCPI Language”, on page 1-82.
“Quick Reference”, on page 1-91.

“SCPI Compliance Information”, on page 1-99.
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Configuring the Remote Interface

This section describes how to configure the remote interface,

HP-IB Address

Each device on the HP-IB (IEEE-488) interface must have a unique
address. You can set the power meter’s address to any value between 0
and 30. The address is set to 13 when the power meter is shipped from the
factory.

The address is stored in non-volatile memory, and does not change when
the power meter is switched off, or after a remote interface reset.

Your HP-I1B bus controlier has its own address. Avoid using the bus
controller’'s address for any instrument on the interface bus,
Hewlett-Packard controllers generally use address 21.

To set the HP-IB address from the front panet:

1. Press (—gn"ltei !rﬁ J, HP-IB. The current HP-IB address is displayed on
the HP-IB Addr softkey.

2. To change this setting press HP-IB Addr . The power meter
displays the address in a pop up window on the measurement
screen. Modify this address (see below)} as desired.

»  Use ({>]or (<] to modify the digit on which the cursor is
currently positioned.

a  Use| <]3 | or | CD 'to move to other digits.

3. To confirm your choice press Enter.
To set the HP-IB address from the remote interface use the:
*  SYSTem:COMMunicate:GPIR:ADDRess command.

To query the HP-IB address from the remote interface use the;

*  SYSTem:COMMunicate:GPIB:ADDRess? query
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Programming Language Selection (HP EPM-441A only)

You can select one of two languages to program the power meter from the
remote interface. The language is SCPI when the power meter is shipped
from the factory. The other language is the HP 437B programming
language.

The language selection is stored in non-volatile memory, and does not
change when power has been off or after a remote interface reset.

To select the interface language from the front panel:

1. Press(FE2"), HpuTs | Command §et],

2. Select the language you require from HE4378: and SCPIL:,
To select the interface language from the remote interface use the:

*  SYSTem:LANGuage command.

To query the interface language from the remote interface use the:
*  §YSTem:LANGuage? query.

Table 1-1 details all the HP 437B commands that the HP EPM-441A
supports and their function. For a detailed description of these commands
refer to the HP 437B Power Meter Operating Manual, In addition the
gYST:LANG SCPI command allows you to return to using the SCPI
programming language when in the HP 437B mode.
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Table 1-1: HP 437B Command Summary

Command Description
CL Calibrate
*CLS Clear all gtatus registers
s Clear the status byte
o Clear sensor table
DA+ All display segments on
DCO Duty Cycle off
DCl Duty Cycle on
LD Display disabie
DE Display enable
bF Display enable
DNt Down arrow key
DUt Display user message
DY Enter duty cycie
EN Enter
ERR? Device error query
*ESR? Event status register query
*LSE Set event status register mask
*RSET Event status register mask query
BT Edit sensor table
EX Exit
PA Automatic filter selection
H Filter hold
M Manual filter selection
'R Enter measurement frequency
GTO Ignore GET bus command
GT1 Trigger immediate response to GET
GT2 Trigger with delay response to GET
GZ Gigahertz
HZ Hertz
ID Identification query
*IDN? Identification query
KB Enter measurement cal factor
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Command Desecription
KZ Kilohertz
LG Log units {(dBm/dB)
LH Enter high (upper) limit
LL Enter low (lower) limit
LMO Disable limits checking
M1 Enable limits checking
LN Linear units {waits/%)
LP2 Learn mode
LT ! Left arrow key
¥z Megahertz
oCo Reference oscillator off
oCl Reference oscillator on
oD QOutput display
OFQ Offset off
OF1 Offset on
0S5 Enter offset value
BPCT Percent
PR Preset
RA Auto range
RC Recall instrument configuration
RE Set display resolution
RF Enter sensor table reference calibration factor
RH Range hold
RLO Exit from relative mode
RE] Enter relative mode (take new reference)
R1.2 Finter relative mode (use last reference)
RM Set measurement range
*RET Reset
RT T Right arrow key
RV Read service request mask
SE Select sensor calibration table
8M Status message
SN Enter sensor identification/serial number
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Command Description
gp 4 Special
SPD 201407
*SRE Set the service request mask
*SRE? Service request mask query
g Store (save) power meter configuration
*STR? Read status byte
SYST:LANG SCPT ° | Selects SCPI language
TRO Trigger hold
TRI1 Trigger immediate
TR2 Trigger with delay
TR3 Trigger free run
*7gT?? Self test query
Upt Up arrow key
7 Zero
a1 Prefix for status mask
@z Learn mode prefix
% Percent

1. This command is accepted but has no active function.

2, This command is not an original HP 437B command. However, it can be used to
set the measurement speed to 20 or 40 readings/sec in HP 4378 mode. See
SENSE: SPEED for more details.

3. This command is not an original HP 437B command. However, it can be used to
terminate the HP 437B language and select the SCPI language. Note that it is
recommended that the instrument is Preset following a language switeh.

4. Always returns 0000 in HP 4378 language.
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Zeroing and Calibrating the Power Meter

This section describes how to zero and calibrate the power meter.

The calibration and zeroing commands are overlapped commands refer to
“Using the Operation Complete Commands”, on page 1-78 to determine
when the commands are complete.

Zeroing

Zeroing adjusts the power meter’s specified channel for a zero power
reading with no power applied to the power sensor.

The command used to zero the power meter is:
CALibrationil|2] :ZERO:AUTC ONCE

The command assumes that there is no power being applied to the sensor.
It turns the power reference oscillator off, then after zeroing, returns the
power reference oscillator to the same state it was in prior to the command
being received. Zeroing takes approximately 10 seconds depending on the
type of power sensor being used.

When to Zero?

Zeroing of the power meter is recommended:

¢ when a 5%C change in temperature occurs.
* when you change the power sensor.
* every 24 hours.

*  prior to measuring low level signals. For example, 10 dB above the
lowest specified power for your power sensor.

Calibration

Calibration sets the gain of the power meter using a 50 MHz 1 mW
calibrator as a traceable power reference. The power meter’s POWER REF
output or a suitable external reference is used as the signal source for
calibration. An essential part of calibrating is setting the correct reference
calibration factor for the power sensor you are using. The HP 8480 series
power sensors require you to set the reference calibration factor. The

HP E-series power sensors set the reference calibration factor
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automatically. Offset, relative and duty cycle settings are ignored during
calibration.

The command used to calibrate the power meter is:
CALibration{1|21:AUTO ONCE

The command assumes that the power sensor is connected to a 1 mW
reference signal. It turns the power reference oscillator on, then after
calibrating, returns the power reference oscillator to the same state it was
in prior to the command being received. It is recommended that you zero
the power meter before calibrating.

Calibration Sequence

This feature allows you to perform a complete calibration sequence with a
gingle query. The query is:

CALibration(112] [:ALL]?

The query assumes that the power sensor is connected to the power
reference oscillator. It turns the power reference oscillator on, then after
calibrating, returns the power reference oscillator to the same state it was

in prior to the command being received. The calibration sequence consists
of:

*  Zeroing the power meter (CALibration{1!2]:ZERC:AUTO
ONCE]}, and

* calibrating the power meter (CALibration[1|2] :AUTO ONCE)

The query enters a number into the cutput buffer when the sequence is
complete. If the result is 0 the sequence was successful. If the result is 1
the sequence failed. Refer to “CALibration[112][:ALL]?”, on page 4-5 for
further information.

Note

The cALibration(l|2] [:ALL] command is identical to the
CALibration{2|2][:ALL]? query except that no number is
returned to indicate the cutcome of the sequence. You can examine
the Questionable Status Register or the error queue to discover if
the sequence has passed or failed. Refer to “Status Reporting”, on
page 1-59 for farther information.

HP EPM-441A/442A Programming Guide 1-9




Power Meter Remote Operation
Zeroing and Calibrating the Power Meter

Setting the Reference Calibration Factor

All the HP 8480 series power sensors require you to set the reference
calibration factor. The reference calibration factor can be set by:

entering the value into the power meter using the
CALibrate[l|2] :RCFactor command.

selecting and enabling the sensor calibration table. The reference
calibration factor is automatically set by the power meter using
the reference calibration factor stored in the sensor calibration
table. See “Using Sensor Calibration Tables”, on page 1-27 for
further information.

Examples

a)

b)

To enter a reference calibration factor of 98.7% for channel A, you
should use the following command :
CAL:RCY S88.7PCT

This overides any RCF previously set by selecting a sensor
calibration table.

To automatically set the reference calibration factor, you have to
use a sensor calibration table as described in “Using Sensor
Calibration Tables”, on page 1-27. To select and enable the table d
use the following commands:
[SENSe[1]1|SENSe?2:CORRection:CSET:SELect <string>
[SENSe[11]|8ENSe2 :CORRection:CSET:8STATe ON

When the sensor calibration table is selected the RC¥ from the
table overides any value previously set.

Querying the Reference Calibration Factor

To determine the current reference calibration factor, use the following
command: '
Cal.ibration[1i{2] :RCFactor?

1-10
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Making Measurements

The MEASure? and CONFigure ecommands provide the most
straight-forward method to program the power meter for measurements.
You can select the measurement’s expected power level, resolution and
with the HP EPM-442A the measurement type (that is single channel,
difference or ratio measurements) all in one command. The power meter
automatically presets other measurement parameters to default values as
shown in Table 1-2.

Table 1-2: MEASure? and CONFigure Preset States

> .

Command MEASure? am_i CONFigure
Setting

Trigger source Immediate

(TRIGger: SOURce)

Filter On

(SEN&e: AVERage : COUNG : AUTO)

Filter state On

(SENSe : AVERage : STATa)

Trigger cycle Off

{INITiate:CONTinucus)

Trigger Delay On

{(TRICger:DELay : AUTO)

An alternative method to program the power meter is to use the lower
level commands. The advantage of using the lower level commands over
the cONFigure command is that they give you more precise control of the
power meter. As shown in Table 1-2 the CONFigure command presets
various states in the power meter. It may be likely that you do not want to
preset these states. Refer to “Using the Lower Level Commands”, on
page 1-26 for further information.
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Using MEASure?

The simplest way to program the power meter for measurements is by
using the MEASure? query. However, this command does not offer much
flexibility. When you execute the command, the power meter selects the
best settings for the requested configuration and immediately performs
the measurement. You cannot change any settings (other than the
expected power value, resolution and with the HP EPM-442A the
measurement type) before the measurement is taken. This means you
cannot fine tune the measurement, for example, you cannot change the
filter length. To make more flexible and accurate measurements use the
CONFIGure command. The measurement results are sent to the output
buffer. MEASure? is a compound command which is equivalent to an
ABORT, followed by a CONFigure, followed by a READ?.

MEASure? Examples

The following commands show a few examples of how to use the
MEASure? query to make a measurement. It is advisable o read through
these examples in order as they become increasingly more detailed. These
examples configure the power meter for a measurement (as described in
each individual example), automatically place the power meter in the
“wait-for-trigger” state, internally trigger the power meter to take one
reading, and then sends the reading to the output buffer.

These examples give an overview of the MEASure? query. For farther
information on the ¥MEASure? commands refer to the section
“MEASure[112] Commands” starting on page 2-49 .

Example 1 - The Simplest Method

The following commands show the simplest method of making single
channel (for example A or B) measurements. Using MEAS1? will result in
an upper window measurement, and MEAS2? in a lower window
measurement. The channel associated with the window can be set using
the source list parameter (see example 2), or will default as in this
example (See “HP EPM-442A only” on page 15.).

specifies window

MEAS1?
MEAE27?
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Example 2 - Specifying the Source List Parameter

The MEASure command has three optional parameters, an expected power
value, a resolution and a source list. These parameters must be entered in
the specified order. If parameters are omitted, they will default from the
right. The parameter DEFault is used as a place holder.

The following example uses the source list parameter to specify the
measurement channel as channel A. The expected power and resolution
parameters are defaulted, leaving them at their current settings. The
measurement is carried out on the upper window.

specifies window specifies channel

MEARS1? DEF,DEF, {B1}

The operation of the ¥MEAS1? command when the source list parameter is
defaulted is described in the note on page 1-15.

Note

For the HP EPM-441A it is not necessary to specify a channel as
only one channel is available.

Example 3 - Specifying the Expected Power Parameter

The previous example details the three optional parameters which can be
used with the MEASure? command. The first optional parameter is used to
enter an expected power value, Entering this parameter is only relevant if
you are using an HP E-series power sensor. The value entered determines
which of the power sensor’s two ranges is used for the measurement. If the
current setting of the power sensor’s range is no longer valid for the new
measurement, specifying the expected power value decreases the time
taken to obtain a result,

The following example uses the expected value parameter to specify a
value of -50 dBm. This selects the power sensor’s lower range (refer to
“Range”, on page 1-37 for details of the range breaks). The resolution
parameter is defaulted, leaving it at its current setting. The source list
parameter specifies a channel B measurement. The measurement is
displayed on the lower window.

specifies expected power value
specifies window —3 i specifies channel

MEAS2? -50,DEF, (£2)
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Example 4 - Specifying the Resolution Parameter

The previous examples detailed the use of the expected value and source
list parameters. The resolution parameter is used to set the resolution of
the specified window. This parameter does not affect the resolution of the
HP-IB data, however it does affect the auto averaging setting (refer to
Figure 1-2 on page 1-39).

Since the filter length used for a channel with auto-averaging enabled is
dependent on the window resolution setting, a conflict arises when a given
channel ig set up in both windows and the resolution seftings are
different. In this case, the higher resolution setting is used to determine
the fikter length.

The following example uses the resolution parameter to specify a
resolution setting of 3. This setting represents 3 significant digits if the
measurement suffix is W or %, and 0.01 dB if the suffix is dB or dBm (for
further details on the resolution parameter refer to the commands in
Chapter 2, “MEASurement Instructions”.). Also, in this example the
expected power and source list parameters are defaulted. The expected
power value will be left unchanged at its current setting. The source list
parameter will be defaulted as described in the note on page 1-15. Note
that as the source list parameter is the last specified parameter you do not
have to specify DEF. The measurement is carried out on the upper window.

specifies window -1 I— specifies resolution setting

MEASL? DEF, 3

Example 5 - Making a Difference Measurement

The following command can only be carried out on the HP EPM-442A. It
queries the lower window to make a difference measurement of

channel B - channel A . The expected power and resolution parameters
are defaulted, leaving them at their current settings.

specifies between which channels
specifies window the difference is calculated

l

i }
MEASZ : POW: AC:DIFF? DEF,DEF, (82}, (@1}
Channel B- A
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The following command can only be carried out on the HP EPM-442A. It
queries the upper window to make a ratio measurement of channel A/B .

The expected power and resolution parameters are defaulted, leaving

them at their current settings.

specifies window

specifies the relationship of the

channels in the ratio

MEAS] : POW:AC:RAT? DEF,DEF, (81), (£2)

Channel A/B

Note

HP EPM-442A only

The operation of the MEASure? command when the source list
parameter is defaulted depends on the current setup of the window

concerned (for example, A, B, A/B, A-B etc.) and on the particular

command used (for example, MEAS[:POW] [:AC]? and
MEAS : POW: AC: RAT? ete).

This means that when the source list parameter is defaulted, there
are a number of possibilities,

Command Current Window Setup Measurement
MEASL[:POW] [AC]? Upper Window: A A
B
Any Other A
MEAS2 [ : POW] [AC]? Lower Window: A A
B B
Any Other B
MEASL : POW: AC:RAT Upper Window: A/B A/B
B/A B/A
Any Other A/B
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Command Current Window Setup Measurement
MEAS2 : POW: AC: RAT Lower Window: A/B A/B
B/A B/A
Any Other A/B
MEAS] : POW:AC:DIFF? Upper Window: A-B A-B
B-A B-A
Any Other A-B
MEAS2 : POW:AC: DIFF? Lower Window: A-B A-B
B-A B-A
Any Other A-B
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Using the CONFigure Command

When you execute this command, the power meter presets the best
settings for the requested configuration (like the MEASure? query).
However, the measurement is not automatically started and you can
change measurement parameters before making measurements, This
allows you to incrementally change the power meter’s configuration from
the preset conditions. The power meter offers a variety of low-level
commands in the SENSe, CALCulate, and TRIGger subsystems. For
example, if you want to change the averaging use the

[SENSe[1]] { SENSeZ : AVERage : COUNt command.

Use the INITiate or READ? query fo intfiate the measurement.
Using READ?

CONFigure does not take the measurement. One method of obtaining a
result is to use the READ? query. The READ? query takes the measurement
using the parameters set by the CONFigure command then sends the
reading to the output buffer. Using the READ? query will obtain new data.

Using INITiate and FETCh?

CONFigure does not take the measurement. One method of obtaining the
result is to use the INITiate and FETCh? commands. The INITiate
command causes the measurement to be taken. The FETCh? query
retrieves a reading when the measurement is complete, and sends the
reading to the output buffer. PETCh? can be used to display the
measurement results in a number of different formats (for example, A/B
and B/A) without taking fresh data for each measurement.

CONFigure Examples

The following program segments show how to use the READ? command
and the INITiate and FETCh? commands with CONFigure to make
measurements.

It is advisable to read through these examples in order as they become
increasingly more detailed.

These examples give an overview of the CONFigure command. For further
information on the CONFigure commands refer to Chapter 2,
“MEASurement Instructions”.
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Example 1 - The Simplest Method

The following program segments show the simplest method of querying
the upper and lower window’s measurement results respectively.

Using READ?

*RST Reset instrument

CONF1 Configure upper window - defaults to o channel A
measurement

READL? Take upper window (channel A} measurement

*RST Reset instrument
CONF2 Configure the lower window - defaults to channel A

(HP EPM-441A), Channel B (HP EPM-442A) measurement
READZ2? Take lower window measurement {channel A on

HP EPM-441A, B on HP EPM-442A)

Using INITiate and FETCh?

*RET Reset instrument

CONF1 Configure upper window - defaults to a channel A
meagsurement

INITL Causes channel A to make ¢ measurement

eETCl?  Retrieves the upper window’s measurement
For the HP EPM -441A only:

*RST Reset instrument

CONF2 Configure lower window - HP EPM-441A defaults to channel A
INTTL? Causes channel A to make measurement

FETC27? Retrieves the lower window’s measurement

For the HP EPM-442A only:
*RST Reset instrument
CONF2 Configure lower window

INIT27? Causes channel B to make measurement
FETC27? Retrieves the lower window’s measurement
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Example 2 - Specifying the Source List Parameter

The CONFigure and READ? commands have three optional parameters,

an expected power value, a resolution and a source list. These parameters
must be entered in the specified order. If parameters are omitted, they will
default from the right. The parameter DEFault is used as a place holder.

The following examples use the source list parameter to specify the
measurement channe! as channel A. The expected power and resolution
parameters are defaulted, leaving them at their current settings. The
measurement is carried out on the upper window.

Although the READ? and FETCh? queries have three optional parameters
it is not necessary to define them as shown in these examples. If they are
defined they must be identical to those defined in the CONFigure
command otherwise an error occurs.

Note

For the HP EPM-441A it is not necessary to specify a channel as
only one channel is available.

Using rReaD?
ARCRI1 Aborts channel A
CONF1 DEF,DEF, (€1) Configures the upper window to
make a channel A measurement
using the current expected power
and resolution settings.
READL? Takes the upper window’s
measurement.
Using INITiate and ¥ETCh?
ABORL Aborts channel A
CONF1 DEF,DEF, (€1) Configures the upper window to

make @ channel A measurement
using the current expected power
and resolution settings.

INITL Causes channel A to make a
measurement.

FETCL? Retrieves the upper window’s
measurement.
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Example 3 - Specifying the Expected Power Parameter

The previous example details the three optional parameters which can be
used with the CONFigure and READ? commands. The first optional
parameter is used to enter an expected power value. Entering this
parameter is only relevant if you are uging an HP E-series power sensor.
The value entered determines which of the power sensor’s two ranges is
used for the measurement. If the current setting of the power sensor’s
range is no longer valid for the new measurement, specifying the expected
power value decreases the time taken to obtain a resuit.

The following example uses the expected value parameter to specify a
value of -50 dBm. This selects the power meter’s lower range (refer o
“Range”, on page 1-37 for details of the range breaks). The resolution
parameter is defaulted, leaving it at its current setting. The source list
parameter specifies a channel B measurement. The measurement is
carried out on the upper window.

Using READ?

ABORZ Aborts channel B

CONF1 -50,DEF, {€2) Configures the upper window to
muake a channel B measurement
using an expected power of
-50 dBm and the current
resolution setting.

READL? Takes the upper window’s
measurement.

Some fine tuning of measurements can be carried out using the
CONFigure and READ? commands. For example, in the above program
segment some fine tuning can be carried out by setting the filter length to
1024 and the trigger delay off.

ABORZ

CONFl -50,DEF, (82)
SENSZ2:AVER:COUN 1024
TRIGZ :DEL:AUTO OFF
READL?
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CONFY1 -50,DEF, (@2}

INTTZ

FETCL?
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Aborts channel B

Configures the upperwindow to
make a channel B measurement
using an expected power of

-50 dBm and the current
resolution setting.

Causes channel B to make a
measurement.

Retrieves the upper window’s
measurement.

Some fine tuning of measurements can be carried out using the
CONFigure command and INITiate and FETCh? commands. For
example, in the above program segment some fine tuning can be carried
out by setting the filter length to 1024 and the trigger delay off.

ABORZ

CONF1l -50,DEF, (€2)
SENSZ2:AVER:COUN 1024
TRIG2:DEL:AUTO OFF
INITZ2

FETCL?

HP EPM-441A/442A Programming Guide

1-21




Power Meter Remote Operation
Making Measurements

Example 4 - Specifying the Resolution Parameter

The previous examples detailed the use of the expected value and source
list parameters. The resolution parameter is used to set the resolution of
the specified window. This parameter does not affect the resolution of the
HP-IB data, however it does affect the auto averaging setting (refer to
Figure 1-2 on page 1-39).

Since the filter length used for a channel with auto-averaging enabled is
dependent on the window resolution setting, a conflict arises when a given
channel is set up in both windows and the resolution settings are
different. In this case, the higher resclution setting is used to determine
the filter length.

The following example uses the resolution parameter to specify a
resolution setting of 8. This setting represents 3 significant digits if the
measurement suffix is W or %, and 0.01 dB if the suffix is dB or dBm (for
further details on the resolution parameter refer to the commands in
Chapter 2, “MEASurement Instructions”). Also, in this example the
expected power and source list parameters are defaulted. The expected
power value will be left unchanged at its current setting. The source list
parameter will be defaulted as described in the note on page 1-15. Note
that as the source list parameter is the last specified parameter you do not
have to specify DEF.

Using READ?

ABORL Aborts channel A

CONF1 DEF,3 Configures the upper window to make a
measurement using the current setting of the
expected power and source list and a resolution
setting of 3.

READL? Takes the upper window’s measurement. This will be
a channel A or B measurement depending on current
window setup

Some fine tuning of the above program segment can be carried out for
example, by setting the trigger delay off. The following program segment
assumes that channel A is currently being measured on the upper window.
ABORI]

CONFl DEF, 3

TRIGL:DEL:AUTO OFF

READL?

Using INITiate and FETCh?

1-22 HP EPM-441A/442 A Programming Guide




Power Meter Remote Operation
Making Measurements

The following program segment assumes that channel A is currently being
meagsured on the upper window.

AROR1 Aborts channel A.

CONF1 DEF, 3 Configures the upper window fo
make o measurement using the
current seiting of the expected
power and source list and a
resolution setting of 3.

INITL Causes channel A to make a
measurement,

FETCL? Retrieves the upper window’s
measurement.

Some fine tuning of the above program segment can be carried out for
example, by setiing the trigger delay off.

ABORIL

CONFLI DEF,3
TRIGL:DEL:AUTC OFF
INITL:TMM

FETCL?
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Exzample 5 - Making a Difference Measurement

The following program segment can be carried out on the HP EPM-442A.
It queries the lower window to make a difference measurement of
channel A - channel B. The expected power level and resolution
parameters are defaulted, leaving them at their current settings. Some
fine tuning of the measurement is carried out by setiing the averaging,
and the trigger delay to off.

Using READ?

ABORL

ABOR2

CONF2:POW:AC:DIFF DEF,DEF, (€1}, (82)
SENS1:AVER:COUN 1024

SENS2:AVER:COUN 1024

TRIGL:DEL:AUTO OFF

"TRIGZ2 : DEL: AUTO OFF

READ2 : PCW: AC: DIFF?

READZ : POW: AC:DIFF? DEF,DEF, (€2), (€1){A second READ? query is
sent to make a channel B - channel A measurement using [resh
measurement data.)

Using INITiate and FETCh?

ABOR1

ARBOR2

CONFZ : POW: AC:DIFF DEF,DEF, (€1), (@2)

SENSL:AVER:COUN 1024

SENSZ2:AVER:COUN 1024

TRIGLI:DEL:AUTO OFF

TRIGZ :DEL:AUTO OFF

EINTTL : TMM

INITZ:IMM

FETCZ2 : POW:AC:DIFF?

FETCZ : POW:AC:DIFF? DEF,DEF, (€2), (€1} (A second FETCA? query is
sent fo make o channel B - channel A measurement using the current
measurement data.)
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Example 6 - Making a Ratio Measurement

The following program segment can be carried out on the HP EPM-442A.
It queries the lower window to make a ratio measurement of channel A/B.
The expected power level and resolution parameters are defaulted,
leaving them at their current settings. Some fine tuning of the
measurement is carried out by setting the averaging.

Using READ?

ABOR1

ABORZ

CONFZ: POW:AC:RAT DEF,DEF, (1), (€2)

SENSI:AVER:COUN 512

SENSZ: AVER:COUN 256

READZ ; POW: AC: RAT?

READZ : POW: AC:RAT? DEF,DEF, (@2), (81} (A second READ? query is
sent to make a channel B - channel A ratio measurement using fresh
measurement data.)

Using INITiate and FETCh?

ABORL

ARCRZ2

CONFZ:POW:AC:RAT DEF,DEF, (81}, (82)

SENSL1:AVER:COUN 512

SENSZ: AVER:COUN 256

INITL:IMM

INITZ:IMM

FETCZ : POW: AC:RAT?

FETC2:POW:AC:RAT? DEF,DEF, (82}, (81) (A second FETCHh? query is
sent to make a channel B - channel A measurement using the current
measurement data.)}
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Using the Lower Level Commands

An alternative method of making measurements is to use the lower level
commands to set up the expected range and resolution. This can be done
using the following cormmands:

[SENSe!1l]] | SENSeZ : POWER : AC: RANCe
DIgPlay [:WINDowll]|2]] :RESolution

The measurement type can be set using the following commands in the
CaLCulate subsystem:

CALCUlate]1(2] :MATH[ : EXPRegsion]
caLCulate[l]2] :RELative [ :MAGNitude)

The advantage of using the lower level commands over the CONFigure
command is that they give you more precise control of the power meter. As
shown in Table 1-2 on page 1-11 the CONFigure command presets various
states in the power meter. It may be likely that you do not want to preset
these states.

Example

The following example sets the expected power value to -50 dBm and the
resolution setting to 3 using the lower level commands. The measurement
is a single channel A measurement carried out on the lower window.

ABORL Aborts channel A.

CALC2 :MATH:EXPR " (SENS1) " Displays channel A on lower
window.

SENS1:POW:AC:RANG O Sets lower range (E-series sensors
only).

DISP:WINDZ2:RES 3 Sets the lower window’s resolution
to setting 5.

INIT1 Causes channel A to make a
measurement.

FRETC2? Retrieves the lower window’s
measurement.

1-26 HP EPM-441A/442A Programming Guide




Power Meter Remote Operation
Using Sensor Calibration Tables

Using Sensor Calibration Tables

This section applies to all HP 8480 series power sensors. It does not apply
to the HP E-series power sensors. The HP E-series power sensors have
their sensor calibration tables stored in EEPROM which allows frequency
and calibration factor data to be downloaded by the power meter
automaticaliy.

This section describes how fo use sensor calibration tables. Sensor
calibration tables are used to store the measurement calibration factors,
supplied with each power sensor, in the power meter. These calibration
factors are used to correct measurement results.

Overview

For the HP 8480 series power sensors there are two methods of providing
correction data to the power meter depending on the setting of the
[SENSe[1]] | SENSeZ :CORRection:C8ET: 8TATe command. If
[SENSe[1]1 | SENSe2:CORRection: CSET: STATe is OFF the sensor
calibration fables are not used. To make a calibrated power measurement
when [SENSe[1]] 1SENSe2:CORRection:C8ET: STATe is OFF, perform
the following steps:

1. Zero and calibrate the power meter. Before carrving out the
calibration set the reference calibration factor for the power meter
you are using,

2. Bet the calibration factor to the value for the frequency of the
signal you want to measure.

3. Make the measurement.

When [SENSe[1l]] | SENSe?: CORRection:CSET: §TATe is ON, the sensor
calibration tableg are used, providing you with a quick and convenient
method for making power measurements at a range of frequencies using
one or more power sensors. Note that with the sensor calibration table
selected, the RCF from the table overides any value previously set, The
power meter is capable of storing 20 sensor calibration tables of 80
frequency points each.
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Figure 1-1 illustrates how sensor calibration tables operate.

Figure 1-1: Sensor Calibration Tables

CFAC( = Calibration Factor
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To use sensor calibration tables you:

1. Edit a sensor calibration table if necessary.
2. BSelect the sensor calibration table.

3. Enable the sensor calibration table.
4

Zero and calibrate the power meter. The reference calibration
factor used during the calibration is automatically set by the
power meter from the sensor calibration table.

5. Bpecify the frequency of the signal you want to measure. The
calibration factor is automatically set by the power meter from the
sensor calibration table.

6. Make the measurement.
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Editing Sensor Calibration Tables

It is not possible to create any additional sensor calibration tables.
However, the 20 existing ones can be edited using the MEMory subsystem.
To do this:

1.

Select one of the existing tables using:

MEMory:TABle:S8ELect <string:.

For information on naming sensor calibration tables see “Naming
Sensor Calibration Tables”, on page 1-83. For information on the
current names which vou can select refer to “Listing the Sensor
Calibration Table Names”, on page 1-31.

Enter the frequency data using:

MEMory : TABLe: FREQuency <numeric_values>
{,<numeric_valuex>}

Enter the calibration factors using:

MEMory:TABle:GAIN <numeric_value>
{,<numeric_value>}. The first parameter you enter should be
the reference calibration factor, each subsegquent parameter is a
calibration factor in the sensor calibration table. This means that
entries in the frequency list correspond as shown with entries in
the calibration factor list.

Frequency Calibration Factor

Reference Calibration
Factor

Frequency 1 Calibration Factor 1

Frequency 2 Calibration Factor 2

(1] ™

Frequency n Calibration Factor n

If required, rename the sensor calibration table using:

MEMory : TABLe : MOVE <string>,<strings>. The first <string>
parameter identifies the existing table name, and the second
identifies the new table name.

1-30

HP EPM-441A/442 A Programming Guide




Power Meter Remote Operation
Using Sensor Calibration Tables

Note

The legal frequency suffix multipliers are any of the IEEE suffix
multipliers, for example, KIiZ, MHZ and GHZ. If no units are
gpecified the power meter assumes the data is Hz.

PCT is the only legal unit for calibration factors and can be
omitted.

The frequency and calibration data must be within range. Refer to
the individual commands in Chapter 4 for their specified ranges.

The number of calibration factor points must be one more than the
number of frequency points. This is verified when the sensor
calibration table is selected using

[SENSe{l]] | SENSe2 :CORReciion:CSET[:SELect] <string>.

Ensure that the frequency points you use cover the frequency
range of the signals you want to measure. If you measure a signal
with a frequency outside the frequency range defined in the sensor
calibration table, then the power meter uses the highest or lowest
frequency point in the sensor calibration table to calculate the
calibration factor.

To make subsequent editing of a sensor calibration table simpler,
it is recommended that you retain a copy of your data in a
program.

Listing the Sensor Calibration Table Names

To list the sensor calibration tables currently stored in the power meter,
use the following command:
MEMory : CATalog: TARLe?

The power meter returns the data in the form of two numeric parameters
and 20 strings representing the stored sensor calibration tables,

<numeric_values>, <numeric_value>{,<string>}

The first numeric parameter indicates the amount of memory, in
bytes, used for storage of sensor calibration tables. The second
parameter indicates the memory, in bytes, available for sensor
calibration tables.
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Each string parameter returned indicates the name, type and size of'a
stored sensor calibration table:

-

<strings>, <type>,<size>
The <string>, <type> and <size> are all character data. The
<type> is always TABL. The <size> is displayed in bytes.

For example, a sample of the response may look like:

560,8020, “Senscr_1,TARL, 2207, "Senscr 2, TABL, 340"

The power meter is shipped with a set of predefined sensor calibration
tables. The data in these sensor calibration tables is based on statistical
averages for a range of Hewlett-Packard Power Sensors (see Chapter 2,
“Editing Sensor Calibration Tables” in the User’s Guide). These power
$ensors are:

L

DEFAULT!
HP 8481A
HP 8482A°%
HP 8483A
HP 8481D
HP 8485A
R8486A
(Q8486A
R8486D
HP 8487A

For further information on naming sensor calibration tables see “Naming
Sensor Calibration Tables”, on page 1-33.

1. DEFAULT is a sensor calibration table in which the reference calibration
factor and calibration factors are 100%. This sensor calibration table can be
used during the performance testing of the power meter,

9, The HP 84828 and HP 8482H power sensors use the same data as the
HP 8482A.
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Naming Sensor Calibration Tables

To rename a sensor calibration table use:
MEMory : TARLe :MOVE <string>,<strings

The first <string> parameter identifies the existing table name, and the
second identifies the new table name.

The following rules apply to sensor calibration table names:

a} The sensor calibration table must consist of no more than 12
characters.

b All characters must be upper or lower case alphabetic characters,
or numeric (0-9), or an underscore (_).

¢} No spaces are allowed in the name.
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Reviewing Table Data

To review the data stored in a sensor calibration table, use the following
commands:

*  MEMory:TABRLe:SELsct "Sensel”
Select the sensor calibration table named “Sensel”.

*  MEMory:TABLe:3ELect?
Query command which returns the name of the currently selected
table.

¢  MiMory:TABLe:FREQuency :POINTg?
Query command which returns the number of stored frequency
points.

*  MEMory:TABLe:FREQuency?
Query command which returns the frequencies stored in the sensor
calibration table (in Hz).

* MEMory: TABLe: GATN{ MACGNitude] : POINTs?
Query command which returns the number of calibration factor
points stored in the sensor calibration table.

*  NMPMory:TARLe:GAIN| :MAGNitudel?
Query command which returns the calibration factors stored in the
sensor calibration table. The first point returned is the reference
calibration factor

Modifying Data

If you need to modify the frequency and calibration factor data stored in a
sensor calibration table you need to resend the complete data lists. There
are two ways to do this:

1. If you have retained the original data in a program, edit the
program and resend the data.

2. Use the query commands shown in “Reviewing Table Data”, on
page 1-34 to enter the data into your computer. Edit this data,
then resend it.
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Selecting a Sensor Calibration Table

After you have created the sensor calibration tabie, you can select it using
the following command:

[SENSe[1]]|SENSeZ :CORRection:CSET :SELect] <string>

When the table is selected, the power meter verifies the number of
calibration factor points defined in the sensor calibration table is cne
parameter greater than the number of frequency points. If this is not the
CASe an error oCeurs.

To find out which sensor calibration table is currently selected, use the
query:

[SENSe (1] ]| 8ENSeZ :CORRection :CSET [ :8ELect17?

Enabling the Sensor Calibration Table System
To enable the sensor calibration table, use the following command:
[SENSefl]! | SENSeZ :CORRection:CSET: 8TATe ON

Ifyouset [SENSe[1]]|5ENSeZ :CORRection:CSET: 8TATe to CN and no
sensor calibration table is selected error -221, “Settings conflict” occurs.

HP EPM-441A/442A Prograrnming Guide 1-35




Power Meter Remote Operation
Using Sensor Calibration Tables

Making the Measurement

To make the power measurement, set the power meter for the frequency of
the signal you want to measure. The power meter automatically sets the
calibration factor. Use either the INITiate, FETCh? or the READ? query
to initiate the measurement as shown in the following program segments:

INITiate Example

ABOREL

CONFigurel: POWer:AC DEF, 1, (81}
SENS] :CORR:CSET: SEL "HPB481A"
SENSL:CORR:CSET:STAT ON

SENSel :FREQuency 500KHZ
INITiatel:IMMediate

FETCh1?

READ? Example

ARORtL

CONFigurel: POWer:AC DEF, 2, {(€1)
SENS1:CORR:CSET:SEL *HPB481A"
SENSL:CORR:CSET:STAT ON
SENSei:FREQuency B500KHZ
READL?

Note

If the measurement frequency does not correspond directly to a
frequency in the sensor calibration table, the power meter
calculates the calibration factor using linear interpolation.

If you enter a frequency outside the frequency range defined in the
sensor calibration table, then the power meter uses the highest or
lowest frequency point in the sensor calibration table to set the
calibration factor.

To find out the value of the calibration factor being used by the
power meter to make a measurement, use the query command:
[SENSe [1]] | SENSe2 : CORRection: CFAC? The response may be
an interpolated value.

To find out the value of the reference calibration factor being used,
use the commands:
CALibration{l}i2]:RCFactor?
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Setting the Range, Resolution and Averaging

This section provides an overview of setting the range, resolution and
averaging. For more detailed information about these features refer to the
individual commands in Chapter 9.

Range

The power meter has no internal ranges which can be set. The only ranges
that can be set are those of the HP E-sertes power sensors. With an

HP E-series power sensor the range can be set either automatically or
manually. Use autoranging when you are not sure of the power level you
will be measuring.

Setting the Range

To set the range manually use the following command:
[SENSe [1]) | SENSeZ : POWer : AC: RANGe <numeric_valuex
If the <numeric_value> is set to:

* 0, the sensor’s lower range is selected. (For example, this range is
-70 to -18.5 dBm for the HP ECP-18A power sensor.)

* 1, the sensor’s upper range is selected. (For example, this range is
~14.5 to +20 dBm for the HP ECP-18A power sensor.)

For details on the range limits of other HP E-series power sensors refer to
the appropriate power sensor manual,

For further information on this command refer to page 9-48.

To enable autoranging use the following command:
[SENSe[1]] | SENSelZ: POWer : AC: RANGe : AUTO ON

Use autoranging when you are not sure of the power level you will be
measuring.
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Resolution

You can set the window’s resolution using the following command:
DisPlay [:WINDow[l!2]]:RESolution <numeric_value>
There are four levels of resolution available (1 through 4).

When the measurement suffix is W or % this parameter represents the
number of significant digits. When the measurement suffix is dB or dBM,
1 through 4 represents 1, 0.1, 0.01, and 0.001 dB respectively.

For further information refer to the resolution command on page 5-14.

Averaging

The power meter has & digital filter to average power readings. The
number of readings averaged can range from 1 to 1024 in binary
progression. This filter is used to reduce noise, obtain the desired
resolution and to reduce the jitter in the measurement results. However,
the time to take the measurement is increased. You can select the filter
length or you can set the power meter to auto filter mode. To enable and
disable averaging use the following command:

[SENSe[1]] | SENSeZ:AVERage [ : STATe] <Booleans

Note

If you are using the HP 437B remote programming language you
cannot enter a value of 1024,

Auto Averaging Mode

To enable and disable auto filter mode, use the following command:

[SENSe [1]] | 8FNSe2: AVERage : COUNL : AUTO <Boolean>

When the auto filter mode is enabled, the power meter automatically sets
the number of readings averaged together to satisfy the filtering
requirements for most power measurements. The number of readings
averaged together depends on the resolution and the power level currently
being measured. Figure 1-2 lists the number of readings averaged for each
range and resolution when the power meter is in auto filter mode.
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Figure 1-2: Averaged Readings
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Figure 1-3 illustrates part of the power sensor dynamic range hysteresis.

Figure 1-3: Averaging Range Hysteresis
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Filter Length

You specify the filter length using the following command:
[SENSe[11] |SENSel :AVERage: COUNt <numeric_value>

The range of values for the filter length is 1 to 1024. Specifying this
command disables automatic filter length selection. If a numeric
parameter is specified which is not a binary multiple, the power meter
rounds to the nearest power of two. For example, if you specify & filter
length of B, the power meter rounds the value to 4. Increasing the value of
the filter length reduces measurement noise. However, the time to take
the measurement is increased.
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Setting Offsets

Channel Offsets

The power meter can be configured to compensate for signal loss or gainin
vour test setup (for example, to compensate for the loss of a 10 dB
attenuator). You use the SENSe command subsystem to configure the
power meter. Gain and loss correction are a coupled system. This means
that a gain set by [SENSe[1]] | SENSe2 :CORRection:GAINZ is
represented in the [SENSe[1]] | SENSe2:CORRection:LOSS27?
command. If you enter an offset value the state is automatically enabled.
However it can be enabled and disabled using either the

[SENSell1]] |SENSeZ:CORRection:GAINZ ; STATe or

[SENSe{1]] |8ENSe2:CORRection:LOSS52 : STATe commands.

LOSS?2 is coupled to GATNZ by the equation Loss = @%i"ﬁ when the default

unit is linear, and Gain = -Loss when the default is logarithmie.

Note

You can only use LOSS2 and GAINZ for external losses and gains.
L0881 and CAINIL are specifically for calibration factors,

Display Offsets

Display offset values can be entered using the

CALCulate[112] :GAIN :MAGNitude] command.

CaLCulate[1]2] :GAIN: STATe must be set to ON to enable the offset
value. If you enter an offset value the state is automatically enabled. On
the HP EPM-442A this offset is applied after any math calculations (refer
to Figure 1-8 on page 1-58).
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Example

The

following example program, in HP Basic, details how to use the

channel and display offsets on an HP EPM-442A making a channel A/B
ratio measurement. The final result will be:

10
20
30
40
50
60
70
80
S0
100
116
120
130
140
150
160
1706
180
180
200
210
220
230
240
250
260
270
280

For

_20)

(rAcsam - 10)
Jus

dBdBm“1O

ICreate I/0 path name
ASSIGN @POWER TO 713
IClear the power meter’s interiface
CLEAR BPOWER
ISet the power meter to a known state
OUTPUT GPOWER; " *RST"
‘Configure the Power Meter to make the measurement
OUTPUT GPower; "CONF:POW:AC:RAT 20DBM, 2, (€1), {&2) "
1Set the measurement uniteg to dBm
QUTPUT @POWER; "UNIT:POW DBM?
15et the power meter for channel offsets of -10 dB
QUTPUT BPOWER;"SENSL:CORR:GAINZ -10°
OUTPUT BPOWER; "SENSZ2:CORR:GAINZ ~10"
IEnable the gain correctiomn
OUTPUT @POWER: "SENS:CORR:GAINZ:STATe ON"
OUTPUT @POWER; "SENS2:CORR:GAINZ : STATe ON”
iSet the power meter for a display offset of -Z0 dB
QUTPUT GPOWER; "CALCL1:GAIN -20 DB"
PRINT "MAKING THE MEASUREMENT"
{Initiate the measurement
OUTPUT @Power; "INITI:IMM"
OUTPUT @Power; *INIT2:IMM"
t ... and get the result
OUTPUT @Power; "FETC:POW:AC:RAT? 20DBM, 2, (1), (@2)"
ENTER GPower;Reading
H
PRINT *The measurement result is ";Reading;"'dB.°
END

further information on channel offsets refer to page 9-23 through

page 9-32.

¥or

further information on display offsets refer to page 3-3.
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Setting Measurement Limits

The power meter can be configured to verify the power being measured
againat an upper and/or lower limit value. The range of values that can be
set for lower and upper limits is -150.00 dBm to +230.00 dBm. The default
upper limit is +90.00 dBm and the default lower limit is -80.00 dBm.

A typical application for this feature is shown in Figure 1-4.

Figure 1-4: Limifs Checking Application
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In this application a swept frequency signal is applied to the input of the
Device Under Test. The power meter measures the outpuf power. The
limits have been set at +4 dBm and +10 dBm. A fail occurs each time the
output power is outside these limits. Use the SENSe subsystem to
configure the power meter for limits checking. The following example
program, in HP Basic, shows how to set the limits to +4 dBm and

+10

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
176
180
180
200
210

dBm.

ICreate 1/0 path name

ASSIGN @Power to 713

i1Clear the Power Meter’s Interface

CLFAR EPower

tSat the Power Meter to a known state

QUTPUT @Power; “*REST”

18et the measurement units to dBm

OUTRUT EPower; *UNIT:POWer DBM”

18et the upper limit to 10 dBm
QUTPUT QAPower;“SFENSe:LIMit:UPPer 107
19et the lower limit to 4 dBm
OQUTPUE @BPower; ”SENSe:LIMit:LOWer 47
1switch the limit checking on
QUTPUT @Power;“SENSe:LIMit:3TATe ON”
ICheck the limits

OUTPUT @Power:YSENSe: L IMit:UPPer?”
ENTER GPower;A

QOUTPUT @EPower; “SENSe:LIMit:LOWer?”
ENTER &Power;B

PRINT AB

END

Checking for Limit Failures

There are two ways to check for limit failures; using the
SENSe:LIMit:PATL? and the SENSe:LIMit : FCOunt? commands or
using the STATus command subsystem.
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Using SENSe

Using SENSe to check the limit failures in Figure 1-5 would return the
following results:

SENSe:LIMit :FAIL? Returns 1 if there has been 1 or
more limit failures or 0 if there
have been no limit failures. In
this case 1 is returned.

SENSe:LIMit :FCOunt? Returns the total number of
Limit failures, in this case 2,

Note If TRICger : DELay : AUTO is set to ON, thern the number of failures
returned by SENSe:LIMit:FCOunt? will be affected by the
current filter settings.

Refer to page 9-40 and page 8-41 for further information on using these
commands.

Using STATus

You can use the 8TATus subsystem te generate an SRQ to interrupt your

program when a limit failure occurs. This is a more efficient method than
using SENSe, since you do not need to check the limit failures after every
power measurement.

Refer to “Status Reporting”, on page 1-59 and “STATus Subsystem”, on
page 10-1 for further information.
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Measuring Pulsed Signals

The power meter can be used to measure the power of a pulsed signal. The
measurement result is a mathematical representation of the pulse power
rather than an actual measurement. The power meter measures the
average power of the pulsed input signal and then divides the
measurement result by the duty cycle value to obtain the pulse power
reading. The allowable range of values is 0.001% to 99.299%. The default
ig 1.000%. A duty cycle value can be set using the following command:

[SENSe[11] | SENSe2:CORRection:DCYCle |GAINI <numeric valuex

Note

Pulse measurements are not recommended using HP ECP series
POWET Sensors.

Making the Measurement

An example of a pulsed signal is shown in Figure 1-6.

Figure 1-6: Pulsed Signal

Power

Duty Cycle = A
B

Duty Cycle (%) = A x 100
B

o Time
<>
A

You use the SENSe command subsystem to configure the power meter to
measure a pulsed signal. The following example program, in HP Basic,
shows how to measure the signal for the HP 8480 series power sensors.
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ICreate I/0 path name
ASSIGN @Power TO 713
{Clear the Power Meter’'s Interface
CLEAR @Power
tSet the Power Meter to a known state
OUTPUT EPower; "*RST"
tConfigure the Power Meter to make the measurement
QUTPUT &Power; "CONI:POW:AC 20DBM, 2, (81) "
t8et the reference calibration factor for the sensor
QUTPUT eéPower; "CAL:RCF S88.7pCT"
1Zero and calibrate the power mefer
CUTPUT €Power; "CALT?®
PRINT "ZEROING AND CALIBRATING THE POWER METER®
Verify the outcome
ENTER &Power; Success
I¥ Success=0 THEN
ICaiibration cvcle was succassiul
!
I1Sef the measurement units to Watts
QUTPUT EPowexr; "UNTT: POW WATT®
I
tSet the measurement calibration factor for the
sensor
CUTPUT @Power; "SENS:CORR:CFAC 97.5pCT"
t1Set the power meter for a duty cycle cof 16PCT
OUTPUT @Power; "SENSL:CORR:DCYC 16pCT™
{Enable the duty cycle correction
QUTPUT @Power; "SENS:CORR:DCYC: 8TAT ON
PRINT "MAKING THE MEASUREMENT"
!Tnitiate the measurement
QUTPUT EPower; "INITL:IMM"
{... and get the result

OUTPUT EPower;*FETC?®
ENTER @Power;Reading
!
PRINT *The result 1s *sReading*1000; "mwW®
i
ELSE
PRINT "THERE WAS A CALIBRATION ERRORI™
END IF !
PRINT "PROGRAM COMPLETED®
END
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Note

Palse power averages out any aberrations in the pulse such as
overshooting or ringing. For this reason it is called pulse power
and not peak power or peak pulse power.

In order to ensure accurate pulse power readings, the input signal
must be pulsed with a rectangular pulse. Other pulse shapes (such
as triangle, chirp or Gaussian) will cause erroneous results.

The pulse power on/off ratio must be much greater than the duty
cycele ratio.
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Triggering the Power Meter

Triggering is a feature that is only available via remote programming of
the power meter.

The power meter has two modes of operation, standby mode and free run
mode. During local operation the power meter is always in free run mode.
During remote operation the power meter can operate in either free run
mode or standby mode and can be switched between modes at any time.

a} Standby mode means the power meter is making measurements,
but the display and HP-IB are not updated until a frigger
command is received.

In this mode the power meter is either waiting to be initiated, or
waiting for a trigger (See “Trigger System” on page 51.).

b} Free run mode is the preset mode of operation and is identical to
local operation. The measurement result data available to the
HP-IB is continuously updated as rapidly as the power meter
makes measurements. Entry into local mode via L;asgf { ) sets the
power meter to free run mode
In this mode INITiate : CONTinuous is set to ON and
TRICger: SOURce is set to IMMediate.

To obtain accurate measurements, ensure that the input power to the
power sensor is settled before making a measurement.

The trigger configuration is automatically set by the MEASure? command.
If you want to use the lower level commands (READ? or INITiate), you
need to understand the power meter’s trigger model.
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Triggering the power meter from the remote interface is a process that
offers triggering flexibility. The process is:

1. BSpecify the source from which the power meter will aceept the
trigger. The trigger source specifies which event causes the trigger
system to travel through the event detection state. See “Event
Detection State”, on page 1-52 for details.

2. Make sure that the power meter is ready to accept a trigger. This
is called the “wait-for-trigger” state. Sending a device clear, a *RST
or an ABORt forces the trigger system into the idle state. The
trigger system remaing in the idle state until it is moved into the
“wait-for-trigger” state by executing an INITiate command.

The “wait-for-trigger” state is a term used only for remote
interface operation.

The TRIGger commands are used to synchronize power meter actions
with specified events. Figure 1-7 summarizes the power meter’s trigger
system.
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Figure 1-7: Trigger System
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Turning power on, sending an HP-IB CLEAR, sending a *RST or an
:ABORt forces the trigger system into the idle state. The trigger system
remains in the IDLE state until it is initiated by INITiate:CONTinuous
ON or INITiate:IMMediate. Once one of these conditions is satisfied the
trigger system moves to the initiate state.
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Initiate State

If the trigger system is on the downward path, it travels directly through
the initiate state without any restrictions. If the trigger system is on the
upward path, and INTT iate:CONTinuous is ON, it exits downwards to the
event detection state. If the trigger system is on the upward path and
INITiate:CONTinuous is OFF, it exits upwards to the idle state.

Event Detection State

The trigger source specifies which event causes the trigger system to
travel through the event detection state. The trigger source is set with the
following command:

TRIGger: S0URce
There are three possible trigger sources. |

¢ RBUS
The trigger source is the HP-IB group execute trigger (<GET>), a
*TRG command, or the TRIGger: TMMediate command.

* HOLD
Triggering is suspended. The only way to trigger the power meter
is to send TRIGger: IMMediate.

¢ IMMediate
The power meter does not wait for any event and immediately
travels through the event detection state.

Querying the Trigger Source
The trigger source is queried with the following command:

TRIGger: SOURce
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Trigger Delay

The power meter has the ability to insert a delay between receiving a
trigger and making the measurement. The delay is automatically
calculated by the power meter and depends on the current filter length.
The delay ensures that the analog circuitry and the digital filters in the
power meter have settled. It does not allow time for power sensor delay.

To enable the delay, use the following command:
TRIGger :DELay:AUTO ON
To disable the delay, use the following command:

TRIGger :DELay :AUTC OFF

Note MEASure? and CONFigure automatically enable the delay.
Also, when the power meter is first powered on the delay is
enabled.

For the fastest possible measurements the delay should be
disabled.
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Getting the Best Speed Performance

This section discusses the factors that influence the speed of operation
(number of readings/sec) of an HP EPM-441/2A power meter.

The following factors are those which have the greatest effect upon
measurement speed {in no particular order):
*  The selected speed i.e. 20, 40 or 200 readings/sec.
*  The trigger mode (for example, free run, trigger with delay ete.).
*  The output format i.e. ASCii or REAL.
+  The units used for the measurement.
*  The command used to take a measurement.

In addition, in 200 reading/sec mode there are other influences which are
described in “200 Readings/Sec”, on page 1-56.

The following paragraphs give a brief description of the above factors and
how they are controlled from SCPL

Speed

There are three possible speed settings 20, 40 and 200 readings/sec. These
are set using the SENSe:SPEed command and can be applied to each
channel independently (HP EPM-442A only). The speed setting controls
the cycle time of the measurement i.e., 50ms, 25ms and 5ms respectively.

In 20 and 40 readings/sec mode, full instrument functionality is available;
200 readings/sec is available only for E-series sensors and averaging,
offsets, limits, and ratio/difference math functions are disabled.

Refer to “Specifications” in chapter 5 of the User’s Guide to see the
influence of these speed settings on the accuracy and noise performance of
the power meter.

Trigger Mode

The power meter has a very flexible triggering system. For simplicity, it
can be described as having three modes:
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Free run

A channel is in free run whenINITiate : CONTinuous is set to ON and
TRIGger: SOURce is set to IMMaediate.

Trigger immediate

There are a variety of methods to achieve this:

TRIG:DEL:AUTO OFF
INTT:CONT OFF
TRIG: SOUR IMM
INIT

TRIG:S0UR BUS
INIT:CONT ON
TRIG

TRIG:DEL:AUTO QFF
TRIG: SOUR BUS
INIT:CONT ON

GET or *TRG

TRIG:DEL:AUTO OFF
INIT:CONT OFF
TRIG:S0UR IMM
READ?

Trigger with delay

This can be achieved using the same sequences above (apart from the
second) with TRIG: DEL: AUTO set to ON. Also, the MEAS? command
operates in trigger with delay mode,

In trigger with delay mode, a measurement is not completed until the
power meter filter is full. In this way, the reading returned is guaranteed
to be settled. In all other modes, the result returned is simply the current
result from the filter and may or may not be settled. This depends on the
current length of the filter and the number of readings that have been
taken since a change in power level.

With trigger with delay enabled, the measurement speed can be
calculated roughly using the following equation:

readings/sec = speed (as set by SENSe: SPEed) / filter length
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For example, with a filter length of 4 and SENS : SPE set to 20,
approximately 5 readings/sec will be caleulated by the power meter.

In general, free run mode will provide the best speed performance from the
power meter (especially in 200 readings/sec mode).

Output Format

The power meter has two output formats for measurement results: ASC1ii
and REAL. These formats can be selected using the FORMat command.
When FORMat is set to REAL, the result returned is in IEEE 754
floating-point format {(note that the byte order can be changed using
PORMat : BORDer).

The REAL format is likely to be required only for 200 readings/sec mode as a
means to reduce bus traffic.

Units

The power meter can output results in either linear or log units. The
internal units are linear and therefore optimal performance will be
acheived when the results output are also in linear units (since the
overhead of performing a log function is removed).

Command Used
In free run trigger mode, FETC? must be used to retrieve a result.

In other trigger modes, there are a number of commands which can be used,
for example, MEAS?, READ?, FETC? Note that the MEAS? and READ?
commands are compound commands i.e., they perform a combination of
other lower level commands. In general, the best speed performance will be
achieved using the low level commands directly.

200 Readings/Sec

In the highest speed setting, the limiting factor tends to be the speed of the
controller being used to retrieve results from the power meter and to a
certain extent the volume of HP-IB traffic, The latter can be reduced using
the FORMat REAL command to return results in binary format. The former
is a combination of two factors:
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* the hardware platform being used.
* the programming environment being used.

Note that it is unlikely that 200 readings/sec can be achieved when:

* you are using a 700 series HPUX workstation.
*  you are using a low end PC.

* you are using a graphical programming environment (such as HP
VEE).

Dual Channel Considerations

With the dual channel instrument, consideration must be taken of what
operation is required on both channels. Both channels can achieve 20
readings/sec simultaneously, and 40 readings/sec simultaneously, but 200
readings/sec is not achievabie on both channels at the same time. If only
single channel measurements are required, then the other channel should
be set to standby mode and not triggered.

The throughput for a channel set in the 200 readings/sec mode will be
affected by the speed mode of the other channel. However, in a situation
where fast measurements are required on one channel and slow
measurements on the other, it will be possible to perform more than one
measurement cycle on the fast channel for every measurement on the slow
channel. For example, if channel A is set to 40 readings /sec and channel B
is set to 20 readings/sec, it is possible to construct a loop with 2 reads from
channel A and one from channel B and still achieve the set readings per
gecond.
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How Measurements are Calculated

Figure 1-8 details how measurements are caleulated. It shows the order in
which the various power meter functions are implemented in the
measurement calculation.

Figure 1-8: How Measurements are Calculated
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The MEASure commands in this figure can be replaced with the FETCh?
and READ? commands.
Note All references to channel B in the above diagram refer to the

HP EPM-442A only, The MEAS[1 121 POW-AC? and
MEAS[11 21 POW:-AC:REL? are the only commands relevant to the
HP EPM-441A.
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Status Reporting

Status reporting is used to monitor the power meter to determine when
events have occurred. Status reporting is accomplished by configuring and
reading status registers. The power meter has the following main
registers:

¢ Status Register

* BStandard Event Register

+  Operation Status Register

*  Questionable Status Register

* Device Status Register

There are a number of other registers “behind” these. These are described
later.

The Status and Standard Event registers are read using the IEEE-488.2
commeoen commands. These are the most commonly used registers and are
described in detail in this section,

The Operation and Questionable Status registers are read using the SCPI
S$TATus command subsystem,
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The General Status Register Model

The generalized status register model shown in Figure 1-9 is the building
block of the SCPI status system. This model consists of a condition
register, a transition filter, an event register and an enable register. A set
of these registers is called a status group.

Figure 1-9: Generalized Status Register Model
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When a status group is implemented in an instrument, it always contains
all of the component registers. However, there is not always a
corresponding command to read or write to every register.

Condition Register

The condition register continuously monitors the hardware and firmware
status of the power meter. There is no latching or buffering for this
register, it is updated in real time. Condition registers are read-only.

Transition Filter

The transition filier specifies which types of bit state changes in the
condition registers will set corresponding bits in the event register.
Transition filter bits may be set for positive transitions (PTR}), negative
transitions (NTR}, or both. Transition filters are read-write, They are
unaffected by *CLS or queries. After STATus : PRESet the NTR registér is
set to 0 and all bits of the PTR are set to 1.

Event Register

The event register latches transition events from the condition register as
specified by the transition filter. Bits in the event register are latched and
once set they remain set until cleared by a query or a *CLS. Once set, an
event bit is no longer affected by condition changes. It remains set until
the event register is cleared; either when you read the register or when
you send the *CLS (clear status) command. Event registers are read-only.
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Enable Register

The enable register specifies the bits in the event register that can
generate a summary bit, The instrument logically ANDs corresponding
bits in the event and enable registers and ORs all the resulting bits to
obtain a summary bit. Enable registers are read-write. Querying an
enable register does not affect it.

An Example Sequence

Figure 1-10 illustrates the response of a single bit position in a typical
status group for various settings. The changing state of the condition in
question is shown at the bottom of the figure. A small binary table shows
the state of the chosen bit in each status register at the selected times T1

to T5.
Figure 1-10: Typical Status Register Bit Changes
e : 2 : :
£ E g ) £ g g [ S L
e E . £ . g E L g 2 L F  E . E
= # T 5 E B § E T 8 E ® 5 £ T § E
Cased 01010 0j0i0 1,00 1100 0j0|0 0|0/0
CaseB 101 111 0|0 0 1100 110]0 0|11 0j0|0
CaseC ' 110 | 1 0|00 )11 1100 0|00 0|00
CeseD | 11110 0 0:0 111.0 1100 0j1i10 01010
1 ! } t | i
Condition ! / | | \ I i
0 | I ! T
H I | i |
* Ti T2 * T3 T4 * 5

* marks when event register is read
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How to Use Registers
There are two methods you can use to access the information in status
groups:

* the polling method, or

* the service request (SRQ) method.

Use the polling method when:
s your language/development environment does not support SRQ
interrupts.

*  you want to write a simple, single purpose program and do not
want to add the complexity of setting an SRQ handler.

Use the SRQ method when you:

» need time critical notification of changes.

e are monitoring more than one device which supports SRQ
interrupts,

¢ need to have the controller do something else while it's waiting.
s cannot afford the performance penalty inherent to polling.
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The Condition Polling Method

In this pelling method, the power meter has a passive role. It only informs
the controller that conditions have changed when the controller asks.
When you monitor a condition with the polling method, you must:

1. Determine which register contains the bit that monitors the
condition.

2. Send the unigue HP-IB query that reads that register.
3. Examine the bit to see if the condition has changed.

The polling method works well if you deo not need to know about the
changes the rmoment they occur. The SRQ method is more effective if you
must know immediately when a condition changes. Detecting an
immediate change in a condition using the polling method requires your
program to continuously read the registers at very short intervals. This is
not particularly efficient and there is a possibility that an event may be
missed.
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The SRQG Method

When a bit of the Status Register is set and has been enabled to assert
SRQ (*SRE command), the power meter sets the HP-IB SRQ line true.
This interrupt can be used to interrupt your program to suspend its
current operation and find out what service the power meter requires.
(Refer to your computer and language manuals for information on how to
program the computer to respond to the interrupt),

To allow any of the Status Register bits to set the SRQ line true, you have
to enable the appropriate bit(s) with the *SRE command. For example,
suppose your application requires an interrupt whenever a message is
available in the output queue (Status Register bit 4, decimal weight 16).
To enable bit 4 to assert SRQ, you use the following command:

*SRE 16

Note

You can determine which bits are enabled in the Status Register
using *Sri?. This command returns the decimal weighted sum of
all the bits,

1¢
20
30
40
50
60
70
80

Procedure

¢  Send a bus device clear message.
* (lear the event registers with the ~CLS {clear status) command.

*  Setthe *ESE (standard event register) and *SRE (status byte
register) enable masks.

» Enable your bus controller’s IEEE-488 SRQ interrupt.

Examples

The following two examples are written in HP BASIC and illustrate
possible uses for SRQ. In both cases , it is assumed that the meter has
been zeroed and calibrated.

Example 1:

! Program Lo generate an SR when a channel A sensor

! oconnect or digconnect occurs
{

ASSICN @Pm TO 713 ! Power meter HPIR address
ON ON INTR 7 GOTO Srg_i! Define gervice reguest handler
CLEAR @Pm ! Selective device clear

QUTPUT @Pm; " *CL&;*RET” | Clear registers and reset meter
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Configure the device status register so that a sensor
connect or disconnect on channel A will cause an SRO.

QUTPUT @Pm; "STAT:DEV:ENAB 27
QUTPUT @Pm; "STAT:DEV:NTR 27
QUTPUT @Pm; "STAT:DEV:PTR 27
QUTPUT @Pm; "*SRE 27

!

ENABLE INTR 7;2 | Enable an 8S8RQ to cause an interrupt
LOOP I Tdle loop

I Forever

END LOOP

!

!

When a SRg is detected , the following routine will
service it.

Srg 1

!
St=3POLL (8Pm) ! Serial Poll (reads status byte)
I8 BIT(St,l)=1 THEN ! Device status reg bit set ?
CUTPUT @Pm; "STAT:DEV:EVEN?” ! Yes , read register
ENTER @Pm; Event I {this also clears it}

QUTPUT €Pm; "STAT:DEV:COND? "
ENTER @Pm;Cond
IF Cond=0 THEN

PRINT “Sensor disconnected”

ELSE
PRINT “Sensor connected”
END IF
END IF
GOTO 170 ! Return to idle lcop
END
Example 2:

Program to generate an SRQ when an over limit
conditicn occurs.

ASSIGN @Pm TO 713 ! Power meter HPIBR addregs

ON INTR 7 GOTO Srg._i { Define service reguest handler
CLEAR @Pm ! Selective device clear

CUTPUT @Pm; " *CL3” ! Clear registers

QUTPUT @Pm; "SYST:PRES” | Preget meter
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! Set upper limit to 2dBm and configure the operation
status

! so that an over limit condition will cause an SRQ.

i

QUTPUT @Pm; *SENS:LIM:UPP 2DBM”

QUTPUT €Pm; ”"SENS:LIM: 8TAT ON”

QUTEUT &Pm; "STAT:OPER:PTR 4096"

COUTPUT &@Pm;: “STAT:OPER:ENAR 40867

OUNPUT @Pm; "*3RE 128*

ENARBLE INTR 7:;2 | Enable an SRQ Lo cause an interrupt
LOOP I Idle loop
I Forever

END LOOP

i

! When a SRQ is detected , the following routine will
service 1t.

3

Sra i: t
SL=8SPOLL (@Pm} ! Serial Poll {reads status byte)
IF BIT(St,7)=1 THEN ! Cperation status bit set?
OUTPUT &Pm:”STAT:CPER?*! Yes , read register
ENTER @Pm;Oper t (this also clears it)

CUTPUT @Pm; " STAT:QPER:ULEF?”
ENTER @Pm;UlE
IF Ulf=2 THEN PRINT “Over limit detected”

END IF
GOTO 190 ! Return to idle loop
END
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Status Register

The Status System in the power meter is shown in Figure 1-11. The
Operation Status and Questionable Status groups are 16 bits wide, while
the Status Byte and Standard Event groups are 8 bits wide. In all 16-bit
groups, the most significant bit (bit 15) is not used and is always set to 0.

Figure 1-11: Status System
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The Status Byte

The status byte summary register reports conditions from other status
registers. Query data waiting in the power meter’s output buffer is
immediately reported through the “message available” bit (bit 4). Clearing
an event register clears the corresponding bits in the status byte summary
register. Reading all messages in the output buffer, including any pending
queries, clears the message available bit.

Tabie 1-3: Bit Definitions - Status Byte Register

Bit Decimal Definition
Number Weight
0 1 Not Used (Always set to 0)
1 2 Device Status Register summary bit.
One or more bits are set in the Device Status
Register (bits must be “enabled” in enable register)
Error/Event Queue
3 8 Questionable Status Register summary bit.
One or more bits are set in the Questionable Status
Register (bits must be “enabled” in enable register).
4 16 Message Available
Data is available in the power meter’s output buffer.
5 32 Standard Event
One or more bits are set in the Standard Event
register (bits must be “enabled” in enable register),
6 64 Request Service
The power meter is requesting service (serial poll).
7 128 Operation Status Register summary bit.
One or more hits are set in the Operation Status
Register (bits must be “enabled” in ensable register).
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Particular bits in the status byte register are cleared when:

¢ The standard event, Questionable status, operation status and
device status are queried.

* The error/event queue becomes empty.
¢ The output queue becomes empty.

The status byte enable register (SRE, service request enable) is cleared
when you:

* ¢ycle the instrument power.
*  eoxecute a *SRE 0 command.

Using *STB? to Read the Status Byte

The *37TB? (status byte query} command is similar to a serial poll except it
is processed like any other power meter command. The *3TB? command
returns the same result as an IREE-488 serial poll except that the request
service bit (bit 8) is not cleared if a serial poll has occurred. The *STB?
command is not handled automatically by the IEEE-488 bus interface
hardware and the command will be executed only after previous
commands have completed. Using the *STB? command does not clear the
status byte summary register.

The Standard Event Register

The standard event register reports the following types of instrument
events: power-on detected, command and syntax errors, command
execution errors, self-test or calibration errors, query errors, or when an
overlapped command completes following a *OPC command. Any or all of
these conditions can be reported in the standard event summary bit
through the enable register. You must write a decimal value using the
*EQT (event status enable) command to set the enable register mask.
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Table 1-4: Bit Definitions - Standard Event Register

Bit Decimal Definition
Number Value
0 1 Operation Complete
All overlapped commands following an *OPC
command have been completed.
2 Not Used. (Always set to 0.)
2 4 Query Error
A query error occurred, refer to error numbers 410 to
440 in the User’s Guide.
3 8 Device Error
A device error occurred, refer to error numbers 310 to
350 in the User’s Guide.
4 16 Execution Error

An execution error oceurred, refer to error mumbers
211 to 241 in the User’s Guide.

5 32 Command Error
A command syntax error occurred, refer to error
numbers 101 to 161 in the User’s Guide.

64 Not Used. {Always set to 0.)

128 Power On
Power has been turned off and on since the last time

the event register was read or cieared.

The standard event register is cleared when you:

+  gend a *CLS (clear status) command.

* query the event register using the *ESR? (event status register)
command.

The standard event enable register is cleared when you:

* cycle the instrument power.
* execute a *ESE 0 command.
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Questionable Status Register

The questionable status register provides information about the quality of
the power meter’s measurement results. Any or all of these conditions can
be reported in the questionable data summary bit through the enable
register. You must write a value using the

STATue: QUESt ionable: ENARle command to set the enable register
mask.

The questionable status model is shown in the pullout at the end of this
chapter.

The following bits in these registers are used by the power meter.

Bit Decimal | poginition
Number | Weight
Oto 2 - . Not used
3 8 POWer Summary
4t07 - Not used
8 256 CAlibration Summary
9 512 Power On Self Test
10to 14 - Not Used
15 - Not used (always Q)
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The condition bits are set and cleared under the following conditions:

Bit Number

Meaning

EVENts Causing Bit Changes

3

POWer

Summary

This is a summary bit for the Questionable POWer
Register,

SET:

Error -230, “Data corrupt or stale”

Error -231, “Data questionable:Input Overload”

Error -231, “Data questionable;Input Overload ChA™
Error -231, “Data questionable;Input Overload Chp"!
Error -231, “Data questionable; PLEASE ZERO”

Error -231, “Data questionable;PLEASE ZERO Cha™!
Error -231, “Data questionable; PLEASE ZERO ChB™!
Error -231, "Data questionable;Lower window log error”
Error -231, "Data questionable;Upper window log error”

1
1

CLEARED: When no errors are detected by the power
meter during a measurement covering the causes given for
it to set.

CAlibration
Summary

This is a summary bit for the Questionable CALibration
Register.

SET:

These may be caused by

CALibration([1i2) :ZERC:AUTO ONCE or
CALibrationili2] :AUTO ONCE or
CALibrationf{i|2] {:ALL) or
CALibration{i|2]}[:ALL]Z.

Error -231, “Data questionable; ZERO ERROR”
Error -231, “Data questionable; ZERO ERROR ChA™
Error -231, “Data questionable; ZERO ERROR ChB"
Error -231, “Data questionable; CAL ERROR”

Error -231, “Data questionable; CAL ERROR Cha™!
Error -231, “Data questionable; CAL ERROR ChB*!

CLEARED: When any of the commands listed above
succeed and no errors are placed on the error quene,

Power On
Self Test

SET: This bit is set when the power on self test fails.

CLEARED: When the power on self test passes.

1. HP EPM-442A only
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Operation Status

The Operation Status group monitors conditions in the power meter’s
measurement process.

The Operation status model is shown in the pullout at the end of this
chapter.

The following bits in these registers are used by the power meter:

Sﬁmber {\)A?:;;ﬁi Pefinition
0 1 CALibrating Summary
1-3 - Not used
4 16 MEASuring Summary
5 3z Waiting for TRIGger Summary
6-8 - Not used
10 1024 SENSe Summary
11 2048 Lower Limit Fail Summary
12 4096 Upper Limit Fail Summary
13t0 14 - Not used
15 - Not used (always ()

The condition bits are set and cleared under the following conditions:

Bit

Number

Meaning

EVENts Causing Bit Changes

0

CAlibrating

This is a sammary bit for the Operation
CAlibrating Register.

SET: At beginning of zeroing
{CALibration:ZERO:AUTO ONCE) and at the
beginning of calibration (CaLikbration:AUTO
oNCE). Also for the compound command/query
CAlLibration[:aLL] ?, this bit is set at the
peginning of the zero.

CLEARED: At the end of zeroing or calibration.
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Bit
Number

Meaning

EVENts Causing Bit Changes

4

MEASuring

This 18 a summary bit for the Operation MEASuring
Register.

SET: When the power meter is taking a
measurement.

CLEARED: When the measurement is finished.

Waiting for
TRIGger

This is a summary bit for the Operation TRIGger
Register.

SET: When the power meter enters the “wait for
trigger” state. Refer to Figure 1-7.

CLEARED: When the power meter enters the “idle”
state. Refer to Figure 1-7.

10

SENSe

This is a summary bit for the Operation SENSe
Register.

SET: When the power meter is reading data from
the HP E-series power sensor EEPROM,

CLEARED: When the power meter is not reading
data from the HP E-series power sensor EEPROM.

11

Lower
Limit Fail

This is a summary bit for the Lower Limit Fail
Register.

SET: If a power measurement is made and the lower
limit test fails.

CLEARED: If a power measurement is made and
the lower limit fest is not enabled or the testis
enabled and passes.

12

Upper
Limit Fail

This is a summary bit for the Upper Limit Fail
Register.

SET: If s power measurement is made and the
upper Limit test fails.

CLEARED: If a power measurement is made and
the upper limit test is not enabled or the test is
enabled and passes.
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Device Status Register

The device status register set contains bits which give device dependent
information.

The following bits in these registers are used by the power meter:

z:mber [2'3;;;;' Definition
0 - Not used
1 2 Channel A sensor connected
2 4 Charnel B sensor connected®
3 8 Channel A sensor error
4 16 Channel B sensor error!
5 32 Channel A sensor Front/Rear
6 64 Channel B sensor Front/Rear!
14 16384 | Front Panel key press

1. HP EPM-442A only
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The condition bits are set and cleared under the following conditions:

Bit . . .
Number Meaning EVENts Causing Bit Changes
1 Channel A SET: When & power sensor is connected to the
sensor Channel A input.
connected
CLEARED: When no power sensor is connected to
the Channel A input.
2 Channel B SET: When a power sensor is connected to the
sensor Channel B input.
connected
CLEARED: When no power sensor is connected to
the Channel B input.
3 Channel A SET: If the power sensor EEPROM on Channel A
error has failed or if there are power sensors connected to
both the rear and front panel Channel A connectors.
CLEARED: In every other condition.
4 Channel B SET: If the power sensor EEPROM on Channel B
error nas failed or if there are power sensors connected to
both the rear and front panel Channel B connectors.
CLEARED: In every other condition.
5 Channel A SET: If a power sensor is connected to the
Front/Rear Channel A rear panel.
CLEARED: If a power sensor is connected to the
Channel A front panel.
6 Channel B SET: If a power sensor is connected to the
Front/Rear Channel B rear panel.
CLEARED: If a power sensor is connected to the
Channel B front panel.
14 Front Panel | This is an event, and DOKES NOT set the condition
Key Press register. The bit will be set in the event register
which will be cleared when read. Note that the
transition registers are of no use for this bit.
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Using the Operation Complete Commands

The *oPC? and *0OP¢ commands allow you to maintain synchronization
between the computer and the power meter. The *OPC? query command
places an ASCII character 1 into the power meter's output queue when all
pending power meter commands are complete. If your program reads this
response before continuing program execution, you can ensure
synchronization between one or more instruments and the computer.

The *0PC command sets bit 0 (Operation Complete) in the Standard
Event Status Register when all pending power meter operations are
complete. By enabling this bit to be reflected in the Status Register, you
can ensure synchronization using the HP-IB serial poll.

Procedure

« Send a device clear message to clear the power meter’s output
buffer.

¢ (lear the event registers with the *CLS (clear status) command.

¢ Enable operation complete using the *ESE 1 command (standard
event register).

¢ Send the *OPC? (operation complete query) command and enter
the result to assure synchronization.

¢ Send your programming command string, and place the *OpC
{operation complete) command as the last command.

»  Use a serial poll to check to see when bit 5 (standard event) is set
in the status byte summary register. You could also configure the
power meter for an SRQ interrupt by sending *SRE 32 (status byte
enable register, bit 5).

1-.78 HP EPM-441A/442A Programming Guide




Power Meter Remote Operation
Status Reporting

Examples

This example program uses the *OPC? command to determine when the
power meter has finished calibrating.

CAL:AUTO ONCE
*QOPC?
MEAS : POW: AC?

This example program, in HP Basic, uses the *0PC command and serial
poll to determine when the power meter has finished calibrating. The
advantage to using this method over the *0pC? command is that the
computer can perform other operations while it is waiting for the power
meter to finish calibrating.

10 ASSIGN €Power TC 713

20 OUTPRUT @Power; “*CLS”

30 OUTPUT @Power;"*ESE 17

40 OUTPUT @Power; “CAL:AUTO ONCE; *OPC”
50 WHILE NOT BIT({(SPOLL (@Fower) ,5)

60 ! {(Computer carries ocut other operations here)
70 END WHILE

80 OUTPUT €@Power; "MEAS:POW:ACT”

90 ENTER @Power;Result

100 PRINT Result

110 END
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Saving and Recalling Power Meter Configurations

To reduce repeated programming, up to ten power meter configurations
can be stored in the power meter’s non-volatile memory. The error list,
HP-1B address, programming language, sensor calibration table data,
zeroing and calibration information are not stored.

How to Save and Recall a Configuration

Power meter configurations are saved and recalled with the following
commands:

*SAV <NRf>
*RCL <NRI>

The range of values for <NRf> in the above commands is I to 10.

Example Program

10 ASSIGN @POWRER TO 713

20 !Configure the power meter

30 OUTPUT @POWER; “UNIT:POW W”

40 QUTPUT E@POWER;”SENS:CORR:LOSSZ -107
50 OUTPUT @POWER; “SENS:CORR:LCES2:STAT ON”
60 !Save the configuration

70 QUTPUT EGPOWER; **SAV 5”7

80 PRINT *“Configuration Saved®

90 INow reset the power meter

100 OUTPUT BPOWER; " *RST”

110 IRecall the configuration

120 OUTPUT EPOWER;”"*RCL 57"

130 PRINT “Configuratiocn Recalled”

140 PRINT *“Save and Recall complete”
150 END
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Using Device Clear to Halt Measurements

Device clear is an IEEE-488 low-level bus message which can be used to
halt measurements in progress. Different programming languages and
IEEKE-488 interface cards provide access to this capability through their
own unique commands. The status registers, the error queue, and all
configuration states are left unchanged when a device clear message is
received. Device clear performs the following actions.

All measurements in progress are aborted.

The power meter returns to the trigger “idie state”.

The power meter’s input and output buffers are cleared.

The power meter is prepared to accept a new command string.
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An Introduction to the SCPI Language

Standard Commands for Programmable Instruments (SCPI) defines how
you communicate with an instrument from a bus controller. The SCPI
language uses a hierarchical structure similar to the file systems used by
many bus controliers. The command tree is organized with root-level
commands (also called subsystems) positioned at the top, with multiple
levels below each root-level command. You must specify the complete path
to execute the individual lower-level commands.

“A” Subsystem “B” Subsystem “C” Subsystem
| o
D :E F G H I o K L=:C:L

Mnemonic Forms

Fach keyword has both a long and a short form. A standard notation is
used to differentiate the short form keyword from the long form keyword.
The long form of the keyword is shown, with the short form portion shown
in uppercase characters, and the rest of the keyword shown in lowercase

. characters. For example, the short form of TRIGger is TRIG.

Using a Colon (:)

When & colon is the first character of a command keyword, it indicates
that the next command mnemonic is a root-level command. When a colon
is inserted between two command mnemonics, the colon moves the path
down one level in the present path (for the specified root-level command)
of the command tree. You must separate command mnemonics from each
other using a colon. You can omit the leading colon if the command is the
first of a new program line.
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Using a Semicolon (;)

Use a semicolon to separate two commands within the same command
string. The semicolon does not change the present path specified. For
example, the following two statements are equivalent. Note that in the
first statement the first colon is optional but the third is compulsory.

:DISP:FORM DIG; :DISP:RES 2
1DISP:FORM DIG;RES 2

Using a Comma (,)

If a command requires more than one parameter, you must separate
adjacent parameters using a comma,

Using Whitespace

You must use whitespace characters, [tab], or [space] to separate a
parameter from a command keyword. Whitespace characters are
generally ignored only in parameter lists.

Using “?” Commands

The bus controller may send commands at any time, but a SCPI
instrument may only send responses when specifically instructed to do so.
Only query commands (commands that end with a “?”) will instruct the
instrument to send a response message. Queries return either measured
values or internal instrument settings.

Note

If you send two query commands without reading the response
from the first, then attempt to read the second response, you may
receive some data from the first response followed by the complete
second response, To aveid this, do not send a query command
without reading the response. When you cannot avoid this
situation, send a device clear before sending the second query
command.

Using “*” Commancds

Commands starting with a “*” are called common commands. They are
required to perform the identical function for all instruments that are
compliant with the IEEE-488.2 interface standard. The “*” commands are
used to control reset, self-test, and status operations in the power meter,
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Syntax Conventions

Throughout this guide, the following conventions are used for SCPI
command syntax.
¢ Square brackets ([1) indicate optional keywords or parameters.

*  Braces ({}) enclose one or more parameters that may be included
Zero or more times.

+ Triangle brackets {<>) indicate that you must substitute a value
for the enclosed parameter.

¢ Bars (1) can be read as “or” and are used to separate alternative
parameter options.

Syntax Diagram Conventions

*  Solid lines represent the recommended path.

+  (Ovals enclose command mnemonics. The command mnemonic
must be entered exactly as shown.

-

Dotted lines indicate an optional path for bypassing secondary
keywords.

*  Arrows and curved intersections indicate command path direction.

SCPI Data Types

The SCPI language defines different data formats for use in program
messages and response messages. Instruments are flexible listeners and
can accept commands and parameters in various formats. However, SCPI
instruments are precise talkers. This means that SCPI instruments
always respond to a particular query in a predefined, rigid format.

<Boolean> Definition

Throughout this chapter <Boolean: is used to represent ON | OFF | <NRE>,
Boolean parameters have a value of 0 or 1 and are unitless. ON
corresponds to 1 and CFF corresponds to 0.

On input, an <NREf> is rounded to an integer. A nonzero result is
interpreted as 1.

Queries always return a 1 or 0, never CN or OFF.
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<character response data> Definition

Throughout this chapter <character_data> is used to represent
character data, thatis, A- 7, a -2, 0- 9 and _ (underscore). For example:
START and R6_5F. The format is defined as:

a4
e

<upper-case

alpha> 1
pi Supper-case ) .

aipha> -

A

oy

<NAN> Definition

Not a number (NAN) is represented as 9.91 E37. Not a number is defined in
IEEE 754,
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<non-decimal numeric>

Throughout this chapter <nion~decimal numerics is used to represent
numeric information in bases other than ten (that is, hexadecimal, octal
and binary). The following syntax diagram shows the standard for these
three data structures. For example, #HAZ2F, #hade, #Q62, #q15, #B01011.

1

©

~)

<digit>

~

v

e

Refer to section 7.7.4.1 of IEEE 488.2 for further details.
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<NRf> Definition

Throughout this chapter <NRf> is used to denote a flexible numeric
representation. For example: +200; -56; +9.9E36. Refer to section 7.7.2.1 of
TEEE 488.2 for further details.

<NR1> Definition

Throughout this chapter <NR1> numeric response data is defined as:

For example:

s 146
e 3148
¢ .12345

Refer to section 8.7.2 of IEEE 488.2 for further details.

<NR2> Definition

Throughout this chapter <NR2> numeric response data is defined as:

For example:

+ 123
¢ +1.2345
* -0.123

Refer to section 8.7.3 of IEEE 488.2 for further details.
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<NR3> Definition

Throughout this chapter <NR3> numeric response data is defined as:

For example:

+ 1.23E+6
v 123.4E-54
s -1234.567E+80.

Refer to section 8.7.4 of IEEE 488.2 for further details.

<numeric_value> Definition

Throughout this chapter the decimal numeric element is abbreviated to
<numeric_values For example, <NRf»>, MINimum, MAXimum, DEFault or
Not A Number (NAN).

1-88 HP EPM-441A/442A Programming Guide




Power Meter Remote Operation
An Introduction to the SCPI Language

<string> Definition

Throughout this chapter <string> is used to represent 7-bit ASCIH
characters.

The format is defined as:

Program Data

»

<ingerted >

<non-single
guote char>

o
L

)
o §

<inserted ">

<non-doubie
quote char>

f
»

Response Data

F 3

<inserted ">

<non-double
quote char>

B
>
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Input Message Terminators

Program messages sent to a SCPI instrument must terminate with a
<newline> character. The IEEE.488 EOI (end or identify) signal is
interpreted as a <newline> character and may also be used to terminate a
message in place of the <newline> character. A <carriage return> followed
by a <newline> is also accepted. Many programming languages allow you
to specify 2 message terminator character or EOI state to be automatically
sent with each bus transaction. Message termination always sets the
current path back to the root-level.
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Quick Reference

Note

This Guide details the commands available for both the

HP EPM-441A and the HP EPM-442A power meters. As the

HP EPM-441A is a single channel power meter only channel A can
be selected. Where instances of channel selection are detailed in
this chapter they are only relevant for the HP EPM-442A.

This section summarizes the SCPI (Standard Commands for
Programmable Instruments) commands available to program the power
meter. All the commands listed algo have queries unless otherwise stated
in the “Notes” column. Refer to later chapters for more details on each
command.

In different subsystems the numeric suffix of program mnemonics can
represent either a channel selection or a window selection. Refer to the

appropriate command description to verify the meaning of the numeric
suffix.

With commands that require you to specify a channel, Channel A is
represented by a 1 and Channel B by a 2. If you omit the channel number,
Channel A is agsumed.

With commands that regire you to specify a window, the upper window is
represented by a 1 and the lower window by a 2. If you omit the window
number, the upper window is assumed.
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MEASurement Commands

Keyword
CONFigure([lizZ]?
CONFigure[112]

[:SCALar]
[ POWer: AC]

:RELative
:DIFFerence
RELative
RATIC
:RELative
FETCR{1!2]
rscAlar]

[ :POWer:AC]?
:RELative?
tDIFFerence?

iRELative?
1RATIO?
;RELative?
READI{L!2]
[:8CaLar]

[t POWer:AC]?
:RELative?
1DIFFerence?

:RELative?
TRATAO?
:RELative?
MEASUre{1]2]

[:5CALar]
[:POWer:AC]?

Parameter Form

[wexpected _values
[, =<resoiutions], <gcurce
waxpacted_vallues
{,<resolution>[,«<scurce
[cexpeacted values
[,«<resolution>, <gource
[<expected _value>
f,=resolution={, <source
[wexpected value>

idist=]7]

list=}]3

List>111

1ist=1i]

[, <rasclutions[,<socurce 11

[<expected_value>
[, <rescoluticon>{, <gsource

[wexpected_valuex
[,<resolution>{, <gource
[wexpeacced values
[.,<resolution>{, <source
[<expected value>
[,<resolution>{,<scurce
[<expected valuex
{.<resolutions|,<source
{<expected_value>
[,«<resciution>[,<source
[«expected_value>
[,<resolution>{,<source

[cexpected_values
[,<resclutions{,<gsource
[<expected_values
[,<resclution>[, <source
[«expected valiue>
[,<resolution>,<source
I<expected value>
[,=resolutlon>|,<asource
[<expected_value>
[,<resclutions[,<source
[«expeaected_values>
{,«rasolution>, <source

[«wexpected value>
[,<resolution»[,<source

list=>1}]

list=111

1ists11]

list>=1]]

iist=>]1]

list=1]1}

list>1]1

list=]1]

ligt>11]

list>]1]

list>1]1

idat>]1]

list»]1]

Notes
[query only]

[no query]
[no query]
[no query]
[no query]
{no query}

ine query]

[query oniv!
{query only]
[query only]
[query only]
[query onty]

[query only]

[query only]
[query only]
{query only}
[query only]
[query only]

[guery only]

{query only]

Page
page 2-6
page 2-9
page 2-11
page 2-13
page 2-15
page 2-17

page 2-19

page 2-22
page 2.24
page 2-27
page 2-29
page 2-31

page 2-33

page 2-36
page 2-38
page 2-41
page 2-43
page 2-45

page 2-47

page 2-50
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Keyword Parameter Form Notes Page

:RELative? [<expected_values> lquery only] page 2-52
[,<rescliution>[,<scurce list>]11]

:DIFFerence? [<expected_value> {query only] page 2-54
{,<resolutionsi{,<source list>]1}

tRELative? [<expected_values> fquery oniy] page 2-56
[, =resclutions{,<source lists]]]

:RATLC? [<expected_values fquery onlyl page 2-58
[,<resolution»[,<source list=>]1]

:RELative? {<expected_valuex> [query only] page 2-60

[ eregcivtions[, <sourece list>]11

CALCulate Subsystem

Keyword Parameter Form Notes Page
CAaLCulate[112]
1GATH
[ :¥MACHizude] <numeric_values page 3-4
:STAT2 <Booleans> page 3-6
:MATH
[:EXPRegsslon] cstyings page 3-8
(CAaTalog? [query only]  page 3-10
(RELative
[ :MAGNitude]
L AUTO <Booleans i ONCE page 3-12
:STATe <Boolean> page 3-14

CAlibration Subsystem

Keyword Parameter Form Notes Page
CAalLibration[i]2]
[:ALL] [event; no page 4-3
query]
[:ALL]? [eventquery] page 4-5
: BUTO <Boolean> | ONCE page 4-7
(RCFactor <numeric_values» [non-SCPI] page 4-9
1 ZERO
TAUTO <Boolean:> | ONCE page 4-11
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Power Meter Remote Operation
Quick Reference

DISPlay Subsystem
Keyword Parameter Form Notes Page
DISPlay
CONTrast <numeric_vaiue= page 5-3
(ENRBle <Booleans> page 5-5
IWINDow{1i21]
: FORMat <character data> [non-SCPI} page 5-7
METer
:LOWer <crumeric values fnon-SCPI] page 5-10
:UPPer <numeric_values [non-SCPT] page 5-12
tRESolutlon <pumeric_values [non-SCPI] page 5-14
:SELect [non-SCPI] page 5-16
[:87ATe} <Boaopleans- page 5-17
FORMat Subsystem
Keyword Parameter Form Notes Page
FORMat
[ :READings]
1 BORDer NORMal | SWAPped page 6-3
[ :DATA] <Type> page 6-3
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Power Meter Remote Operation
Quick Reference

MEMory Subsystem
Keyword Parameter Form Notes Page
MEMGry
:CATalog
[ALLI? [query onty] page 7-4
:STATe? {query only] page 7-6
:TABLe? Tguery only]l page 7-7
CLiar
[ NAME] <strings [no query], pageT7-10
[non-SCPI]
TABLe {no query]  page 7-11
FREE
[:ALL}? [query onlyl page 7-13
:STATe? {guery only] page 7-14
:TABLe? {query only]l page 7-15
(NSTates? [query only] page 7-16
:STATe
:CATalog? [query only] page 7-18
:DEFine <strings [non-SCPI}  page 7-19
[, <numeric_valuses]
STARLe
FRECGuency cnumeric _values page 7-22
{,<numeric_values]
1 POTNCS? {query only] page 7-25
:GAIN
[MAGNitude) <numeric_values (non-SCPIT page 7-26
{;<numeric_valuex>]
:POTNES? {guery only] page 7-28
[non-SCPI]
I MOVE <BLYings>, <gtring» [no query] page 7-20
[non-8CPI]
:8ELect <strings (non-SCPI] page 7-30
OUTPut Subsystem
Keyword Parameter Form Notes Page
OUTPUL
(ROSCi1llator
{:8TATe] <Boolean> page 8-3
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Power Meter Remote Operation
Quick Reference

[SENSe] Subsystem

Keyword Parameter Form Notes Page
[8ENGe 1]} | SENSeZ
s AVERage
:COUNE <numeric_values page 9-5
1 AURO <Booleans> page 9-7
P:8TATe] <Boolieans page 9-10
(CORRection
(CEACTOY |GAIND
{1 INPul ]
{:MAGNitude] <pumeric_valiues page 9-24
<8nring> page 9-13
<Booleans page 9-15
{non-SCPT]
<numeric, values page 9-18
<Boolean> page 9-21
[+ INPut]
[ :MACNIcude) <numeric_wvalue:x page 9-24
1 STATe <Boolean> page 9-27
: LOSS2
[+ INPutL}
[:MAGNitude] ST LC_VaELues page 9-30
:STATe <Boglean> page 9-32
1 FREQuency
[:OWi:FIXed] <numeric_values> page 9-34
1LIMIL
:CLEar
L AUTO <Booleans | ONCE page 9-37
[:IMMediate] [no query] page 9-39
(FAIL? [query onlyl page 9-40
(Foount? [query only} page 9-41
:LOWer
[ :DATA) cpumeric_vaiues page 9-43
1 STATe <Bocleans page 9-45
UPPer
[:DATA} <numeric_value> page 9-46
: POWer
1 AC
:RANGe numeric_values [non-SCPI] page 9-48
AUTO <Boolean> page 9-49
:SPEed <numeric_values page 9-51
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Power Meter Remote Operation
Quick Reference

STATus Subsystem

As the status reporting commands are orthogonal, the same commands
apply to all the registers. The registers are:

STATus :DEVice

STATus : OPERat Lon

STATUS :OPERation:CALibrating [ : SUMMary )
STATus :OPERation:LLFaill:SUMMary}
STATug : OPERation:MEAsuring [ : SUMMary ]
STATug : OPERation: SENSe [ : SUMMary ]
STATus : OPERation: TRICger [ : SUMMary !
STATus :OPERation:ULFaill: SUMMary]
STATuS : QUEStLionable

STATug : QUEStionable:CaLibration| : SUMMary]
STATus:QUEStilonable: POWer [ : SUMMary]

The following five commands operate on each of these registers. However,
to avoid duplication they are only listed once.

Keyword Parameter Form Notes Page
:CONDition? [query only] page 10-4
(ENABLe <NRf> | <non-decimal numerics page 10-5
[:EVENL?} [query only] page 10-4
(NTRansition <WRE=>|<non-decimal nume page 10-6
:PTRansition <NRf>|<non-decimal numrerics page 10-7
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Power Meter Remote Operation
Quick Reference

SYSTem Subsystem
Keyword Parameter Form
SYSTem
(COMMunicate
:GPIR
[:SELF]
cADDRess <numerlic_values
tERRor?
cLANGuage <character_data>
:PRESet
(VERSion?
TRIGger Subsystem
Keyword Parameter Form
ABORL [112]
INFftiatell 12}
[ IvMediate]

:CONTinuous <Boolean>

TRIGgeriti2]

:DELay
1 AUTO <Bogiean>
{:IMMediate]
L SOURCE BUS | THM | BEOLD
UNIT Subsystem
Keyword Parameter Form
UN1E[L112]
1 POWer <zmplitude unit>
TRATLIO <ratio_units>

Notes Page
page 11-3
[guery only] page 11-4
page 11-5
[event; no page 11-8
query]
[query only]  page 11.9
Notes Page
[no query} page 12-3
[no query] page 12-5
page 12.5
page 12-9
[no query] page 12-11
page 12-12
Notes Page
page 13-3
page 13-6
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Power Meter Remote Operation
SCPI Compliiance Information

SCPI Compliance Information

The power meter complies with the rules and regulations of the present
version of SCPI (Standard Commands for Programmable Instruments).
You can determine the SCPI version with which the power meter’s is in
compliance by sending the sYSTem: VERSion? command from the remote
interface.

The following commands are device-specific to the HP EPM-441A/442A.
They are not included in the 1996.0 version of the SCPI standard.
However, these commands are degigned with the SCPI format in mind and
they follow all of the syntax rules of the standard.

CALlbration|[il2] :RCFactor
DISPlay [ :WINDow[i]2]1:FPORMat

DISPlay [:WINDow [1]2] 1 :METer : LOWer
DISPlay [ :WINDow[112]] :METer:: UPPer
DISPlay [:WINDow([i|2]]:RESolution
DISPlay [ :WINDow[112]1:8ELect

MEMory : CLEar [ : NAME]

MEMory:TARBLe: SELect
MEMory : STATe:DEFine

MEMory :TARBLe :GAIN{ :MAGNLtude)
MEMory : TABLe :GAIN: POINts?
MEMory : TARLe :MOVE
[SENESe[1]] ISENSeZ :CORRection: CFACCOY
[SENSe[1]] 18ENSe2 :CORRection :DCYCle
[SENSe[1]) | SENSeZ:SPEed

[SENSe[1]] | SENSeZ: POWer : AC: RANGe
UNIT[112] :PCWer:RATIC
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Power Meter Remote Operation
SCPI Compiiance Information

1-100 HP EPM-441A/442A Programming Guide




MEASurement Instructions




MEASurement instructions
MEASurement Instructions

MEASurement Instructions

The purpose of the MEASure group of instructions is to acquire data using
a set of high level instructions.

The MEASure group of commands are structured to allow you to trade off
interchangeability with fine control of the measurement process.
MEASure? provides a complete capability where the power meter is
configured, a measurement taken, and results returned in one operation.
Often, more precise control of the measurement is required. Therefore,
MEASure? is complemented by providing two commands, CONFigure and
READ?, CONFigure performs the configuration portion of the
measurement and READ? performs the data acquisition, postprocessing,
and data output portions of the measurement. This allows you to perform
a generic configuration of the measurement through CONFigure and then
customize the measurement by changing particular power meter
funections. The RFAD? then completes the measurement process.

READ?, in turn, is broken down into two additional commands,
INITiate[:IMMediate] and FETCh?. INITiate{: IMMediate]
performs the data acquisition. FETCh? performs the postprocessing
function and returns the data. This allows you to perform several different
FETCh? functions on a single set of acquired data.

The HP EPM-441A/442A power meters have several command extensions
to the SCPI standard. These are the RELative and DIFFerence nodes.

The numeric suffixes of the CONFigure, FETCh, READ and MEASure?
program mnemonics in the MEASure group of commands refers to
windows, that is CONFigurel and CONFigure? represent the upper and
lower windows respectively.
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MEASurement instructions
MEASurement Instructions

The Optional Parameters

All the MEASure commands have three optional parameters, an expected
power value, a resolution and a source list.

Entering an <expected_value> parameter is only relevant if you are
using an HP E-series power sensor. With HP 8480 series power sensors
entering a value has no effect on the power meter. The value entered
determines which of the power sensor’s two ranges is used for the
measurement. If the current setting of the power sensor’s range is no
longer valid for the new measurement, specifying the expected power
value decreases the time taken to obtain a result.

The «rescluticn:> parameter is used to set the resolution of the
specified window. This parameter does not affect the resolution of the
HP-IB data, however it does affect the auto averaging setting (refer to
Figure 1-2 on page 1-39). In the case where a channel is set up in both the
upper and lower window and the <resolution> parameter settings for
these windows are different, the highest resolution setting is taken to
calculate the averaging. If you are making a ratio or difference
measurement the <resolution> parameters are applied to both
channels.

The <source 1ist> parameter is used to define:

* in a single channel measurement, what channel the measurement
18 to be made on.

* in a difference measurement whether the caleulation is channel
A-Bor B-A,
* in a ratio measurement whether the calculation is A/B or B/A.

Entering a <source list: isonly relevantifyou are using an
HP EPM-442A. As the HP EPM-441A only has a single channel the source
list can only be channel A.
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MEASurement Instructions
MEASurement Instructions

The commands associated with the MEASure group are:

Keyword

CONPigurelliZ]?

[;POWer:AC}
:RELative
(DIFFerance

iRELative
RATLIG
:RELative
FETCh[1]2]
f:8CaLari

[:POWer:ACT?
:RELative?
DIFFerence?

:RELavive?
tRATIO?
(RELative?
READ[112)
[:8CALar ]

[:POWer:ACY?
(RELative?
:DIFFerence?

(RELative?
TRATLIOC?

tRELative?

Parameter Form

[<expected, _vealues

[,<rescluticn={,<socurce
{wexpected _values
l.<rescictlon=[,<source

[<expecred_valaes

[,<rescolunions!,<source 1i

lcexpected values
f.<yesclution=[,<scurce
[<wexpected _values
{,«<resolution=|,<source
[=exy i

Lrlans |, <source

et _values
[, eresoluttons |, <gsource
i<expected _values
f.<resolutionsi,<source
[zexpected _value>
[,«resclution>[,<gscurce
{<expected _value»

{,<resolution>[, <source
{<expectead_value:>
[,<resolution={,<source

[<expected_value>
{,<resolution>{,<gource
[«expecred values>
[.<«resolution>[, <source
[caxpacted_wvalues
{,<resclution>|, <source
{<expecred values
[.<resolution>[, <source
[<expectad value»
[, <resclutions|, <source
f<expected_wvalue>
[,<resolutions|,<gource

list=]11]

list>]]1}

list=]1]
list>]1]1
list>11]

list=>]]1

list=]11
list>]1]
Iist>11]
list=>]11
ist>1]]

list>]11

Notes
[query only]

fno query]
[po guery]
[no query]
[no query]
{no query]

[no query]

[query only]
[query only]
{query only]
{gquery oniy]
[guery only]

[query only]

[query only]
[query only]
[query only]
[query only]
{query only]

[query only]

Page
page 2-6
page 2-9
page 2-11
page 2-13
page 2-15
page 2-17

page 2-19

page 2-22
page 2-24
page 2-27
page 2-29
page 2-31

page 2-33

page 2-36
page 2-38
page 2-41
page 2-43
page 2-45

page 2-47
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Keyword

MEASure[1]2]
[:8CALaT]
[ :POWer:AC!?
:RELative?
:DIFFerence?
:RELative?

RATLO?

:RELative?

Parameter Form

[zexpected_values
[,<resolution»[,<source
[«expected_values
[, <resolutions|, <source
[<expected _values>
[,<resolutions[, <sourcs
[<expected_values
{,<resolution>[, <source
{wexpected_values
{.<resolurions[,<source
l<oxpected values
yeraesolutions|, <socurce

list>]1]

list=311

Tist»1]1]

list=il1]

list>311]

ligc=111

MEASurement Instructions
MEASurement Instructions

Notes

[query only]
[query only]
{query only]
[query onlyl
fquery only]

fquery only]

Page

page 2.50
page 2-52
page 2-54
page 2-56
page 2-58

page 2-80
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MEASurement Instructions

CONFigure[112]?

CONFigure[112]?

Syntax

This query returns the present configuration of the specified window.

CONF "' (7))

(2 )
:

i

The string returned depends on the setting of the CALCulat e : MATH and
cALCulate:RELative: STATe commands.

The configuration is returned as a quoted string in the following format:

"cfunctions> <expected_values,<resclution>,<source list>"

CAl.Culate:
CALCulate:MATH | RELative: Function <source list>
STATe

(SENSel) OFF ‘POW-AC @1)

(SENSe2)! OFF :POW-AC (@2)

(SENSel) ON :POW:AC:REL (@1)

(SENSe2)* ON :POW:AC:REL (@2)
(SENSel - SENSe2)! OFF ‘POW:AC:DIFF (@1),(82)
(SENSe2 - SENSe1)* OFF POW-AC:DIFF (@2)(@1)
{SENSe1l - SENSe2)! ON POWACDIFF:REL (@1),(@2)
(SENSe2 - SENSe1)! ON :POW-AC:DIFF:REL (@2),(@1)
(SENSel/SENSe2y OFF POW-AC:RAT (@1},(@2)
(SENSe2 / SENSe1) OFF :POW:AC:RAT (@2)(@1}
(SENSel / SENSe2)! ON POW-AC:RAT:REL (@1),(82)
(SENSe2 / SENSe1)? ON ‘POW:AC:RAT:REL (@2),(@1)

1. HP EPM-442A only.

<expected _values> returns the expected value sent by the last
coNFigure command or +20 dBm by default. Note that when the display
is showing dual windows this value is meaningless.

The <resolutions returned is the same as the value returned by
DISPlay : WINDow:RESclution?. The format of the return is <NR1> in
the range 1 through 4.
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MEASurement Insiructions
CONFigure[112]?

Exampie

CONF27? This command queries the current
configuration of the lower window.

Reset Condition

On reset,

s the command function is set to : POWer : AC.
* the expected power level 1s sef to +20 dBm.
* the resolution is set to 3.
*+ the source list
= on the HP EPM-441A is set to channel A on both windows.

s on the HP EPM-442A is set to channel A on the upper window
and channel B on the lower window.
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MEASurement instructions
CONFigure[1i2] Commands

CONFigure[112] Commands

The CONFigure commands are used on the specified window to set,

¢ the expected power level value of the measurement.
* t{the resolution of the window.
s the channel(s) on which the measurement is to be made.

The CONFigure commands do not make the power measurement after
setting the configuration. Use READ?, or alternatively use INITiate
followed by a FETCh? to make the measurement,

The CONFigure command also does the following to the channel(s) which
are in the specified window (the channel(s) in the window are specified in
the <source list> parameter):

INITiate: CONTinuous OFF Sets the power meter to make one trigger
cycle when INTTiate is sent.

TRIGger: SOURce IMMedlate Sets the power meter to make the
measurement immediately a trigger is
received.

TRIGger:DELay : AUTO ON Fnables automatic delay before making the
measurement.

SENSE: AVERage: COUNG : AUTC ON Enables sutomatie filter length selection.

SENSE: AVERage: STATe ON Enables averaging.
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MEASurement Instructions
CONFigure[112][:SCAlLarl[:POWer:AC] [<expected value=[,<resolution>[,<source list>1]]

CONFigure[112][:SCALar][:POWer:AC] [<expected_value>[,<resclution>[,<source list>]]]
This command is used on the specified window, to set:

* the expected power level value of the measurement.
* the resolution of the window.
e the channel on which the measurement is to be made.

Syntax

CONF (1 > :SCALU C(:POWH:AC
,H]

¢

Space expected_value

. DEF

HP EPM-441A/442A Programming Guide 2-9




MEASurement Instructions
CONFigure[112][:SCALar}[:POWer:AC] [<expected_value>[,<resolution>[,<source list>]}j

Parameters
Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.
ltem Description/Default Range of Values
expected_value | A numeric value for the expected sensor dependent
(for the power level. The units of pEw!
expected measurement are dBm and W. The
power level) default units are defined by
TNIT: POWer,
resolution A numeric value for the resolution. | 1to 42
If unspecified the current 10.0.4 0.01. 0.001
resolution setting is used. ' ’
per!
__________ source list This is the channel on which the | (@1)
command. 18 1mpiemen§e(i. ' (@2) (Hp EPM-442A only}
If unspecified the current window
setup 18 used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.
1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in the
specified order. If parameters are omitted, they will default from the right. The
parameter DEFault is used as & place holder. Specifying DEF leaves the parameter
vaiue unchanged.
2. When the measurement result is linear this parameter represents the number of
significant digits. When the measurement result is logarithmic 1 to 4 represents a
resolution of 1, 0.1, 0.01 and 0.001 respectively.
Example

CONFL1:PCW:AC DEF, 2, (@1) This command configures the
upper window to measure the
power of channel A, using the
current sensor range and a
resolution setting of 2.
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MEASurement Instructions
CONFigure{112][:SCALar][:POWer:AC}:RELative [<expected_value>[,<resolution>{,<source list>]]]

CONFigure[112][:SCALar}[:POWer: AC]:RELative
[<expected_value>{,<resolution>{,<source list>]]]

This command is used to set the measurement function, range and
resolution of the specified window. It sets the measurement function to
single channel with relative mode on. The relative value used is that set
by the CALCulate:RELative: MACGNLtude : AUTC command.

Syntax

CONF (1) :SCAL}) \;\ :POW)—»(:ACb—P( ‘REL
aH L

i

v ‘

Space expected_value

‘l resolution ' ‘ll'
_DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

item Description/Default Range of Values
expected_value | A numeric value for the expected sensor dependent
(for the power level. The units of nEr!
expected measurement are dBm and W. The
power level) default units are defined by

UNIT:POWerx.
resolution A numeric value for the resolution. | 11042

o unsp.eciﬂed t‘he c.urrent 1.0, 0.1, 0.04, 0.001

regolution setting iz used.

DEF!
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MEASurement Instructions
CONFigure[112][:SCALar][:POWer:AC]:RELative [<expected_value>[,<resolution>[,<source list>]]]

Example

Item

Description/Default

Range of Values

source list

This is the channel on which the (@1
command is implemented.
If unspecified the current window | 5p}y)
setup is used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B,

(@2) (HP EPM-442A

1. The mnemonic DEF means DEFault, This is not equivalent to the DEFault
parameier used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DET leaves the
parameter value unchanged.
2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents z resolution of 1, 0.1, 0.01 and 0.001 respectively.

CONFZ:REL ~50DBM, 3, (€1)

This command configures the
lower window fo measure the
relative power of channel A, using
an expected power level of -50 dBm
and a resolution setting of 3.
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MEASurement Instructions
CONFigure[112][:SCALar][:POWer:ACL:DIFFerence [<expected_value>{,<resclution>[,<source list>]]]

CONFigure[112][:SCALar][:POWer:AC]:DIFFerence
[<expected_values[,<resclution>],<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command is used to set the measurement function and resolution of
the specified window. It sets the measurement function to difference with
relative mode off.

Syntax

CONF ﬁ :SCALb—(D(:POW)—)( :Ac)jv( :DIFF }
e C-Dg
' .'
DEF

i

expected_value

Space

‘II source list '

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command,

Hem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this DEF!
expected parameter. Any value entered is
power level) treated like DEF,
resolution A numeric value for the resolution. | 1042

If unspecified the current 1.0,0.1, 0.01, 0.001

resolution setting is used.

pEr’
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MEASurement Instructions
CONFigure[112]{:SCALar][:POWer:ACL:DIFFerence [<expected_value>,<resoiution>[,<source list>1]]

Item Description/Default Range of Values

source list This channel list specifies between | (@1),(@2)
which channels the difference is (@2),{@1)
calculated.

H unspecified and the current
window setup is a difference
measurement then this difference
setup is used, otherwise it defaults
to channel A-B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFaul{
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will defanlt from the right.
The parameter DEFault is used as a place holder. Specifying DET leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 6.01 and 0.001 respectively.

Example

CONFZ:DIFF DEF, 1, (@2}, (81)  This command configures the
lower window to make a difference
measurement of
channel B . channel A, using the
current sensor range and a
resolution of 1 on both channels.
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MEASurement instructions
CONFigure[1i2][:SCALar)[:POWer:AC]:DIFFerence:REL ative
[<expected_value>[ <resolution>{,<source list>]]]

CONFigure[1i2][:SCALar}[:POWer: AC]:DIFFerence:REL ative
[<expected_value>[,<resoiution>[,<source list>]}]

This command is only relevant for the HP EPM-442A power meter.

This command is used to set the measurement function, range and
resolution of the specified window. It sets the measurement function to
difference with relative mode on. The relative value used is that set by the
CAT.Culate:RELative: MAGNitude : AUTO command.

Syntax

ﬂ :SCAL jj \:( :POW —»{ :ACb—b( -DIFF —{ :REL

v '

Space expected_value

" ¢ .,
+_DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected value | The power meter ignores the sensor dependent
{for the numeric value entered in this pEp
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numeric value for the resolution. | 1to 472

If unspecified the current 1.0, 0.1, 0.01, 0.001

resolution setting is used.

pp!
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MEASurement instructions

CONFigure[1|2][:SCALar][:POWer:AC:D|FFerence:RELative
[<expected_value>[.<resolution>{,<source list>]]]

Hem

Description/Default Range of Values

source list

This channel list specifies between | (@1),(@2)
which channels the difference is {@2),(@1)
calculated.

If unspecified and the current
window setup is a difference
measurement then this difference
setup is used, otherwise it defaults
to channel A-B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used &5 a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmie 1 to 4
represents a resoiution of 1, 0.1, 0.01 and 0.001 respectively.

Example

CONF1:DIFF:REL DEF,1, (@1}, (@2)y This command configures the

upper window to make a
difference measurement of
channel A - channel B with
relative mode on, using the
current sensor range and o
resolution of 1 on both channels.

2-16
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MEASurement Instructions
CONFigure[112][:SCALar][:POWer:AC]:RATio [<expected_value>[,<resolution>[,<source list>]]]

CONFigure[112][:SCALar][:POWer:AC1:RATio
[<expected_value>[,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command is used to set the measurement function, range and
resolution of the specified window. It sets the measurement function to
ratio with relative mode off.

Syntax

CONF ﬂ :SCAL)J—Q»(;Pow)—(;AC)J—v(;RAT
DEF

resolution

Parameters

Refer to “The Optional Parameters”, on page 2.3 for additional details on
the parameters in this command.

tem Description/Default Range of Values
expected value | The power meter ignores the sensor dependent,
{for the numeric value entered in this papT
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numeric value for the resolution. | 1104 ?
Ifunspfaciﬁed t_he c.:urrent 1.0, 0.1, 0,04, 0.001
resolution setting is used.
oEp!
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CONFigure{112][:SCALar][:POWer:AC]:RATio [<expected_value>[,<resolution>[,<source list>]]]

ltem Description/Default Range of Values

source list This channetl list specifies between | {@1),(@2)
which channels the ratio is {@z)(@1)
calculated.

If unspecified and the current
window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to
channel A/B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result ie Enear this parameter represents the number
of significant digits. When the measurement result is logarithmie 1 to 4
represents a resolution of 1, 0.1, (.01 and 0.001 respectively.

Example

CONFL:RAT DEF, 4, (€1}, {82) This command configures the
upper window to make a ratio
measurement of channel A over
channel B, using the current
sensor range and a resolution
setting of 4 on both channels.
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CONFigure[112][:SCALarl[:POWer:AC]:RATio:RELative [<expected_vaiue>|,<resolution>[,<source
list>11]

CONFigure[112][:SCALar][:POWer:AC]:RATio:RELative
[<expected_value>{,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command is used to set the measurement function, range and
resolution of the specified window, It sets the measurement function to
ratio with relative mode on. The relative value used is that set by the
CALCulate:RELative:MAGNItude: AUTC command.

Syntax
CONEyr-#( 1 rrr :SCAL)) Cf :POW}»(;ACb—»( ‘RAT r—»{ :REL
Space | expected_value | ‘I resolution ' ll ; Il '
DEF
Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this —
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numerie value for the resolution. | 11042

If unsp.eciﬁed t:he (l:nrrent 1.0,0.1,0.01, 0.001

resolution setting is used.

DEF'
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CONFigure[112][:SCALar][: POWer:AC]:RATio:RELative [<expected_value>|,<resolution>[,<source

fist=]11
ltem Description/Default Range of Values
source list This channel list specifies between | (@1),(@2)
which channels the ratio is (@2),(@1)
calculated.
If unspecified and the current
window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to
channel A/B.
1. The muemonic DEF means DEFault, This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters ave omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.
2, When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.
Example

CONF1:RAT:REL DEF,1, {@1), {@2) This command configures the
upper window to make o ratio
measurement of channel A over
channel B with relative mode on,
using the current sensor range and
a resolution setting of 1 on both
channels.

2-20 HP EPM-441A/442 A Programming Guide
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FETCh[112] Queries

FETChi1i2] Queries

The FETCh? queries set the specified window’s measurement function to
either single channel, difference or ratic measurements with relative
mode either off or on. They then recalculate the measurement and place
the result on the bus. The format of the return is <NR3 >, for example,
-6.98970004E-001.

The query returns a measurement result whenever it is valid. The
measurement result becomes invalid under the following conditions:

*  When ~RS7 is executed.
¢  Whenever a measurement is initiated.
*  When any sENSe parameter, such as frequency, is changed.

If data is invalid, the FETCh? query is not completed until all data is valid.
The exceptions to this are, if the power meter is in the idle state and the
data is invalid, or the power meter has been reconfigured as defined above
and no new measurement has been initiated. In such cases, the #ETCh?
routine generates the error -230, “Data corrupt or stale” and no result is
returned. A common cause for this error is receiving a FETCh? after a
*RaT If the expected value and resolution parameters are not the same as
those that were used to collect the data, error -221, “Settings conflict”
occurs.
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FETCh[112][:SCALar][:POWer:AC]? [<expected _value>[,<resolution>[,<source list>1i]

FETCh[1I12][:SCALar][:POWer:AC]? [<expected_value>[,<resolution>[,<source list>]]]

This command sets the specified window’s measurement function fo single
channel with relative mode off, recalculates the measurement and places
the result on the bus. The result is a power based measurement and is
expresged in the units defined by UNIT[1|2] : POWer,

Syntax
FETC ﬁ :SCALW:POW}—»(:AC
(2
Space expected_value 'l' l'll '
= DEF
Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | The expected power level sengor dependent
(for the parameter can be set to DEF or & ——

expected numeric value. If a value is

power level) entered it should correspond to

that set by CORFigure otherwise
an error occurs. The units of
measurement are dBm and W. The
default units are defined by
UNIT:POWer,

resolution A numeric value for the resolution. | 110472
Ifitis L-mspecizfied .the current 1.0, 0.1, 0.01, 0.001
resolution setting is used. If a
value is entered it should DEF

correspond to the current
resohution setting otherwise an
€Tror occurs.
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FETCh{12}[:SCALar][:POWer:AC]? [<expected_value>[,<resolution>[,<source list>]]]

Example

Error Messages

tem Description/Default Range of Values
source list This is the channel on which the (@1)
command is implemented. If (@2) (HP EPM-442A
unspecified the current window only)

setup is used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.601 respectively.

FETC2: POW:AC? This command queries the lower
window’s measurement result.

If the last measurement is not valid error -230, “Data corrupt or stale”
oceurs. A measurement is valid after it has been initiated. It becomes
invalid when either a reset occurs or any measurement parameter, for
example frequency, is changed.

If the expected value and resolution parameters are not the same as the
current expected value and resolution setting on the specified window,
error -221, “Settings conflict” occurs.
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. FETCh[1i2][:SCALar][:POWer:ACL:RELative? [<expected_value>{,<resolution>[,<source list>]]]

FETCh[112][:SCALar][:POWer:AC]:RELative?
[<expected_values>[,<resolution>[,<scurce list>]]]

This command sets the specified window’s measurement function to single
channel with relative mode on, recalculates the measurement and places
the results on the bus, The result is a ratio based measurement and is
expressed in the units defined by UNIT[1]2] : POWer : RAT10. The relative
value used 1s that set by the CALCulate :RELative: MAGNItude: AUTO
command,

Syntax

ﬁ :SCALW :POW}—-)(:AC?—P(:REL
NV

s

expected_value

.' ‘ 0‘ '
DEF

]

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values
expected_value | The expected power level gensor dependent
{for the parameter can be set to DEF or a pep!

expected numeric value. If a value is

power level} entered it should correspond to

that set by CONFigure otherwise
an error occcurs. The units of
measurement are dBm and W. The
default units are defined by
UNIT:POWer. The default value is
+20 dBm.
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FETCh[112][:SCALar}{:POWer:AC]:RELative? [<expected_values[,<resolution>[,<source list>]j]

Example

ltem

Description/Default Range of Values

resolution

A numeric value for the resolution. 1t047?

Ifitis gnspecif‘ied lthe current 1.0, 0.1, 0.01, 0.001
resolution setting 1s used. Il a
value is entered it should DEF'

correspond to the current
resolution setting otherwise an
error oCCurs.

source list

This is the channel on which the (@1
commangd is implemented. If (@2)
unspecified the current window
getup is used. However, on the
HP EPM-442A if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B,

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

FETCT:REL? DEF, 2, (€2) This command queries the upper

window’s relative measurement of
channel B, using the current
sensor range and a resolution
setting of 2.
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FETCh{1I2][:SCALar][:POWer:AC]:RELative? [<expected_value>{,<resolution>[,<source list>]]]

Error Messages

If the last measurement is not valid error -230, “Data corrupt or stale”
occurs. A measurement is valid after it has been initiated. It becomes
invalid when either a resef occurs or any measurement parameter, for
example frequency, is changed.

If the expected value and resolution parameters are not the same as the
current expected value and resolution settings on the specified window,
error -221, “Settings conflict” occurs.
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FETCh[112][:SCALarl[:POWer:ACl:DIFFerence? [<expected_value>{,<resolution>[,<source list>]]]

FETCh[112][:SCALar}{:POWer:AC]:DIFFerence?
[<expected_value>{,<resoiution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter,

This command sets the specified window’s measurement function to power
difference with relative mode off, recalculates the measurement and
places the results on the bus. The result is a power based measurement
and is expressed in the units defined by UNIT[1]21 : PCWer.

Syntax

@@Tnscuh(v{ POW »{ :ACb«»( DIFF )_’@T
S/

e
DEF

I

Space }-# expected_value

'lll source st '

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
(for the numeric value entered in this pEp!
expected power | parameter. Any value entered is
level) treated like DEF,
resolution A numerie value for the resolution. | 11042
Ifitis Emspecified t;he current 1 -O, 0.-§| 0.01 , 0.001
resolution setting is used. If a value
is entered it should correspond to DEF!
the current resolution setting
otherwise an error occurs.
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FETCh[112][:SCALar}:POWer:AC]:DiIFFerence? [<expected_value>[,<resolution>[,<source list>]]]

Exampile

Error Messages

Hem Description/Default Range of Values

source list This channel list specifies between | (@1),(@2)
which channels the difference is (@2),({@1)
caleulated. If unspecified and the
current window setupis a
difference measurement then this
difference setup is used, otherwise
it defaults to channel A-B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

9. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.0% and 0.001 respectively.

FETCZ:DIFF? This command gueries the
difference measurement on the
lower window.

If the last measurement on either channel is not valid error -230, “Data
corrupt or stale” occurs. A measurement is valid after it has been
initiated. It becomes invalid when either a reset occurs or any
measurement parameter, for example frequency, is changed.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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FETCh[112][:SCALar][:POWer:AC]:DIFFerence:RELative? [<expected_value>[,<resolution>,<source.
list>]]]

FETCh[112]{:SCALar][:POWer:AC]:DIFFerence:RELative?
[<expected_value>[,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window's measurement function to power
difference with relative mode on, recalculates the measurement and
places the results on the bus. The result is a ratio based measurement and
is expressed in the units defined by UNIT[1/2] : POWer : RATic. The
relative value used is that set by the

CAICulate:RELative: MAGNitude : AUTC command.

Syntax
ﬁ :8CAL ) C(:POW}——&( :ACb—»(:DIFF —»{ REL
2 W

p expected_value
DEF

DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
(for the numeric value entered in this pop!
expected parameter, Any value entered is
power level} treated like DEF.
resolution A numeric vatue for the resolution. | 110 42
Ifitis lespecifl'zed the current 1 .0’ 0.1 , 0.01 ! 0.001
resolution setting is used. If a
value 18 entered it should DEF’
correspond to the current
resolution setting otherwise an
Error OCeurs,
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FETCh[1/2][:SCALar][:POWer:AC]:DiFFerence:RELative? [<expected _value>[,<resolution>[,<source

list>1]]

Example

Error Messages

Hem Description/Default Range of Values

source list This channel list specifies between | (@1),(@2)
which channels the difference is (@2),(@1)
calculated. If unspecified and the
current window setup is a
difference measurement then this
difference setup is used, otherwise
it defaults to channel A-B.

1. The mnemonic DEF means DEFauit, This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

FETCL:DIFF:REL? DEF,3, (82}, (€1) This command queries the

upper window’s relative
difference measurement of
channel B - channel A,
using the current sensor
range and a resolution
setting of 3 on both
channels.

If the last measurement on either channel is not valid error -230, “Data
corrupt or stale” occurs. A measurement is valid after it has been
initiated. It becomes invalid when either a reset occurs or any
measurement parameter, for example frequency, is changed.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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FETCh[1i2}[:SCALar][:POWer:AC]:RATio? [<expected values[,<resciution>[,<source list>]]]

FETCh[112)[:SCALar][:POWer:AC]:RATio?
[<expected_value>[,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to power
ratio with relative mode off, recalculates the measurement and places the
results on the bug. The result is a ratio based measurement and is
expressed in the units defined by UNIT([1 2] : POWer : RATiC.

Syntax

ﬂ :SCALy G(IPOWM:AC)jb( RAT
2 VA

i

Space expected_value

DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this —
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numeric value for the resolution, | 1t0 4%
Ifitis z}nspecif‘ied ?:he current 1.0,0.1, 0.01, 0.001
resolution setting is used. If a
value is entered it should DEF’
correepond to the current
resclution setting otherwise an
error occurs.
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FETCh{112][:SCALar][:POWer:AC]:RATio? [<expected_value>[,<resclution>[,<source list>]]]

Example

Error Messages

ftem Description/Default Range of Values
source list This channel list specifies between | (@1),(@2)
which channels the ratio is (@2n(@1)

caleulated. If unspecified and the
current window setup is a ratic
measurement then this ratio sefup
is used, otherwise it defaults to
channel A/B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will defaulf from the right.
The parameter DEFault is used as a place holder. Specifying DET leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 t0 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

FETC2 :RAT? DEF,1, {81}, (@2} This command queries the lower
window’s ratio measurement of
channel A over channel B,
using the current sensor range
and a resolution of I on both
channels.

If the last measurement on either channel is not valid error -230, “Data
corrupt or stale” occurs. A measurement is valid after it has been
initiated. It becomes invalid when either a reset occurs or any
measurement parameter, for example frequency, is changed.

If the resolution parameter is not the same as the current reselution
setting on the specified window, error -221, “Settings conflict” occurs.

.37 HP EPM-441A/442A Programming Guide




MEASurement Instructions
FETCh[112]: SCALar]f:POWer:AC]:RATio:RELative? [<expected_value>[,<resolution>[,<source
list>11]

FETCh[112][:SCALar]{:POWer:AC]:RATio:RELative?
[<expected_value>[,<resoclution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to power
ratio with relative mode on, recaleulates the measurement and places the
results on the bus. The result is a ratio based measurement and is
expressed in the units defined by UNIT[112] : POWer : RATic, The relative
value used is that set by the CALCulate:RElative : MAGNLLude s AUTO

command.
Syntax
ﬂ - :SCALW :I’OWM;ACV ‘RAT —»( :REL
na€ Py
) Space expected_value
Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default

Range of Values

expected_value | The power meter ignores the

sensor dependent

If it is unspecified the current
resolution setting is used. Ifa
value is entered it should
correspond to the current
resolution setting otherwise an
Error oceurs.

(for the numeric value entered in this pEF]
expected parameter. Any value entered is

power level) treated like DEF.

resolution A numeric value for the resolution. | 1to4°

1.0, 0.1, 0.01, 0.001

pEF!
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FETCh[1 12][:SCALar):POWer:AC]:RATio:RELative? [<expected _value>[,<resolution>[,<source

list>]1]

Example

Error Messages

ltem Description/Default Range of Values
source Hst This channel list specifies between | (@1),(@2)
which channels the ratio is (@z2(@t)

caleulated. If unspecified and the
current window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to
channel A/B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFauit
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will defauit from the right.
The parameter DEFault is used as a place holder. Specifying DET leaves the
parameter value unchanged.

9, When the measurement result is linear this parameter represents the number
of significant digits, When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

FETC:RAT:REL? This command queries the
relative ratio measurement on
the upper windouw.

1f the last measurement on either channel is not valid error -230, “Data
corrupt or stale” occurs. A measurement is valid after it has been
initiated. It becomes invalid when either a reset occurs or any
measurement parameter, for example frequency, is changed.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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READ[112] Commands

READ[1i2] Commands

The READ? commands are most commonly used with the CONFigure
command to cause a new power measurement to be taken and the result
returned to the output buffer. The format of the return is <NR3>, for
example, -6.98970004E-001.

e For the HP EPM-441A the READ? guery is equivalent to:
ABORT
INITiate
FETCh?
¢ Forthe HP EPM-442A carrying out a single channel measurement
the READ? queries are equivalent to:
ABORCL
INITiatel

FETChL?
or

ABORLZ
INIiTiatel
FETCh27?
*  For the HP EPM-442A carrying out a difference measurement the
READ:DIFFerence? queries are equivalent to:
ABORtland
ABCRLZ
INiTiatel
INITiate?2
FETCh:DIFFerence?

*  For the HP EPM-442A carrying out a ratio measurement the
READ:RATIO7 queries are equivalent to:
ABORLL
ABORELZ
INITiatel
INITiateZ
FETCh:RATiO?
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READ[112]{:SCALar][:POWer:AC]? [<expected_value>[,<resoiution>[,<source list>]]]

READ[1{2][:SCALar][:POWer:AC]? [<expected_value>[,<resolution>[,<source list>]]]

This command sets the specified window’s measurement function to single
channel with relative mode off, aborts then initiates the specified channel,
calculates the measurement result and places the result on the bus. The
result is a power based measurement and is expressed in the units defined
by UNITI1|2] : POWer.

Note INTITiate: CONTinuous must be set to OFF, otherwise error -213,
“INFT ignored” occurs. If TRIGger : SOURCce is set to BUS, error
-214, “Trigger deadlock” occurs.

Syntax

READ :SCAL y c( POW —»AC
»{ DEF

ll' ‘lll SOUrce list'
DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values
expected_value | The expected power level sensor dependent
{for the parameter can be set to DEF or a p—
expected numeric value. If a value is
power level) entered it should correspond to

that set by CONFigure otherwise

an error occurs.
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READ[112}:SCALar][:POWer:AC]? [<expected_value>[,<resolution>{,<source list>]1]

Example

Error Messages

Hem Description/Default Range of Values
regolution A numeric value for the resolution. | 140472
If it is unspecified the current 1.0.0.1. 0.01. 0.001
resolution setting is used. If a
value is entered it should DEF’

correspond 1o the current
resolution setting otherwise an
error occurs,

source list This is the channel on whieh the (@1}

command is implemented. (@2) (HP EPM-442A
If unspecified the current window only)

setup is used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems, The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter vaiue unchanged.

2. When the meagurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents & resolution of 1, 0.1, 0.01 and 0.001 respectively.

READZ: POW: ACT This command queries the lower
. window’s measwrement.

INITiate:CONTinuous must be set to OFF, otherwise error -213, “INIT
ignored” occurs.

If TRIGger : SOURCe is set to BUS or HOLD, error -214, “Trigger deadiock”
occurs.

If the expected value and resolution parameters are not the same as the
current expected value and resolution settings on the specified window,
error -221, “Settings conflict” occurs.
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MEASuremert Instructions
READI[1i2][:SCALar][:POWer:AC]:RELative? [<expected_value>[.<resolution>[,<source list>]]]

READ[112][:SCALar][:POWer:AC]:RELative?
{<expected_value>[,<resolution>[,<source list>1]]

This command sets the specified window’s measurement function to single
channel with relative mode on, aborts then initiates the specified channel,
calculates the measurement result and places the result on the bus. The
regult is a ratio based measurement and is expressed in the units defined
by UNIT[1]2] : POWer : RATio. The relative value used is that set by the
calCulate:RELative: MACNItude: AUTO command,

Note TNITiate:CONTinuwous must be set to OFF, otherwise error -213,
“INIT ignored” occurs. If TRICgey : S0URCe is set to BUS, error
-214, “Trigger deadlock” occurs.

Syntax

READ :SCAL)T( :POW —»{-AC );—»( 'REL ?

=y
{_DEF >(_DEF )

al source list '

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Iltem Desecription/Default Range of Values
expected_value i The expected power level sensor dependent
(for the parameter can be set to DEF or a papl
expected numeric value. If & value is '
power level) entered it should correspond to

that set by CONFigure otherwise

AN erTor DeCUrs,
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READ[1i2][:SCALar}{:POWer:AC]:RELative? [<expected_value>{,<resolution>[,<source list>]]]

Example

Item

Description/Defauit Range of Values

resolution

A numeric value for the resolution. | 1t042

If it is unspecified the current 1.0, 0.1, 0.01, 0.001
resolution setting is used. Ifa
value is entered it should
correspond to the current
resolution setting otherwise an
GrTOr OCeurs,

per!

source list

This is the channel on which the (@1)

command is implemented. (@2) (HP EPM-442A
If unspecified the current window only}

setup is used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.

1. The mnemeonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right,.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

READLI:REL? DEF,1, (82) This command gueries the upper

window’s relative measurement of
channel B, using the current
sensor range and a resolution of 1.
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AEAD[112}{:SCALar][:POWer;AC):RELative? [<expected_vaiue>[,<resoiution>{,<source list>1}]

Error Messages

INITiate: CONTinuous must be set to OFF, otherwise error -213, “INIT
ignored” occurs.

H TRIGger : SOURce is set to BUS or HOLD, error -214, “I'rigger deadlock”
occurs.

If the expected value and resolution parameters are not the same as the
current expected value and resolution settings on the specified window,
error -221, “Settings conflict” oceurs.
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MEASurement Insiructions
READ[112][:SCALar}[:POWer:AC]:DIFFerence? [<expected_value>[,<resolution>{,<source list>]]}

READ[1[2][:SCALar][:POWer:AC):DIFFerence?
[<expected_values>[,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to
difference mode with relative mode off, aborts then initiates both channel
A and B, calculates the difference measurement result and places the
result on the bus. The result is a power based measurement and is
expressed in the units defined by UNIT{1 2] : POWer.

Note INITiate:CONTinucus must be set to OFF on both channels,
otherwise error -213, “INIT ignored” occurs. If TRIGger : SOURce
is set to BUS on either channel, error -214, “Trigger deadiock”
oceurs.

Syntax

ﬁ :SCA%;Pow}»{;Acb%;mFF
(2 )
DEF

'

‘. source list '

"

Parameters

Refer to “The Optional Parameters”, on page 2-8 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
(for the numeric value entered in this pae!

expected parameter. Any value entered is

power level) treated like DEF.
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READ[112}{:SCALar][:POWer:AC]:DIFFerence? [<expected_value>[,<resolution>{,<source list>]1]

Example

Error Messages

Item Description/Default Range of Values
resclution A numeric value for the resclution. | 110 42
If lt iS uﬁspemﬁed th@ current -!O 01 0.01. 0.0
resolution setting is used. If a
value is entered it should pEr!

correspond to the current
resolution setting otherwise an
@YTOT OCCUYS.

source st This channel list specifies between | (@1),(@2)
which channels the difference is (@2),(@em)
calculated. If unspecified and the
current window setup is a
difference measurement then this
difference setup is used, otherwise
it defaults to channel A-B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement reguit is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic I to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

READZ :DIFF? This command queries difference
measurement on the lower window.

INITiate: CONTinucus must be set to OFF on both channels, otherwise
error -213, “INIT ignored” occurs.

If TRIGger : S30URce is set to BUS or HOLD on either channel, error -214,
“Trigger deadlock” occurs.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.

2-42 HP EPM-441A/442A Programming Guide




MEASurement Instructions
READ[112][:SCALar][:POWer:AC]:DIFFerence:RELative? [<expected value>[.<resolution>],<source
' list>]]]

READ[112][:SCALar][:POWer: AC]:DiFFerence:RELative?
[<expecied_value>[,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to
difference mode with relative mode on, aborts then initiates both channel
A and B, calculates the difference measurement result and places the
result on the bus. The result is a ratio based measurement and is
expressed in the units defined by UNIT[1]2] : PGWer : RATi ¢, The relative
value used is that set by the CALCulate:RELative :MAGNItude: AUTO
command.

Note INITiate: CONTinucus must be set to OFF on both channels,
otherwise error -213, “INIT ignored” occurs. If TRIGger: SOURce
1s set to BUS on either channel, error -214, “Trigger deadlock”
oceurs.

Syntax

ﬂ :SCALD—C{ POW —( :ACE—K -DIFF »-#{ :REL
{2
" ‘.|
DEF

Space expected_value

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected _value | The power meter ignores the sensor dependent
(for the numeric value entered in this nEp!

expected parameter. Any value entered is

power level) treated like DEF.
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READ[1i2][:SCALar][:POWer:AC}:DIFFerence:REL ative? [<expected value>[,<resolution>[,<scurce

fist>1]].

Example

Error Messages

ltem Description/Default Range of Values
resolution A numeric value for the resolution. | 1to 472
Ifitis unspecif‘ied the current 1.0,0.1, 0.01, 0.001
resolution setting is used. If a
value is entered it should DEE

correspond to the current
resolution setting otherwise an
error OCCUrs.

source lst This channel list specifies between | (@1),(@2)
which channels the difference is {@2),(@1)
calculated. If unspecified and the
current window setup is a
difference measurement then this
difference setup is used, ctherwise
it defaults to channel A-B.

1. The mmemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems, The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter vatue unchanged. _

9. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 6.01 and 0.001 respectively.

READL :DIFF:REL? DEF, 4, (€2),{@1) This command queries the
upper window’s relative
difference measurement of
channel B - channel A,
using the current sensor
range and a resolution
selting of 4 on both channels.

INITiate:CONTinuous must be set to OFF on both channels, otherwise
error -213, “INIT ignored” cccurs.

If TRIGger : SOURCe is set to BUS or HOLD on either channel, error -214,
“Trigger deadlock”™ oceurs.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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READ[112][:SCALar][:POWer:AC]:RATio? [<expecied_value>[,<resolution>[,<source list>]]}

READ[112][:SCALar][:POWer:AC]:RATic? [<expected_value>[,<resolution>[,<source list>]]]
This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to ratio
mode with relative mode off, aborts then initiates both channel A and B,
calculates the ratio measurement result and places the result on the bus.
The result is a ratio based measurement and is expressed in the units
defined by UNIT[1!2] : POWer:RATio.

Note INITiate:CONTinuous must be set to OFF on both channels,
otherwise error -213, “INIT ignored” occurs. If TRIGger : SOURce
is set to BUS on either channel, error -214, “Trigger deadiock”
occurs.

Syntax
{1 - :SCAL :POW —»(CAC :RAT
N

(2
DEF

.' ‘.'
DEF

Parameters

Refer te “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ttem Description/Default Range of Vaiues
expected_value | The power meter ignores the sensor dependent,
{for the numeric value entered in this nEp!

expected - parameter. Any value entered is

power level) treated like DEF.
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MEASurement Instructions
READ[112][:SCALar]|[:POWer:AC]:RATio? [<expected_value>[,<resolution>[,<source list>]}}

Example

Error Messages

Htern Description/Default Range of Values
resolution A numeric value for the resolution. | 1to 42
Ifitis gnspeciﬁed the current 1.0,0.1,0.01, 0.001
resolution setting is used. If a
value is entered it should DEF

correspond to the current
resolution setting otherwise an
©ITor OCCUrs.

source hist This channel list specifies between | (@1),(@2)"
which channels the ratio is (@2).(@1)
calculated. If unspecified and the
current window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to
channel A/B.

1. The mnemontc DEF means DEFault. This is not equivalent to the DEFauit
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

READZ:RAT? DEF,1, (81),(€2) This command queries the lower
window’s ratic measurement of
channel A over channel B,
using the current sensor range
and a resolution of 1 on both
channels.

INITiate:CONTinuous must be set to OFF on both channels, otherwise
error -213, “INIT ignored” occurs.

If TRIGger : SOURce is set to BUS or HOLD on either channel, error -214,
“Trigger deadlock” occurs.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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MEASurement Instructions

READ{112][:SCALar][:POWer:AC]:RATio:RELative? [<expected_value>{,<resolution>{,<source list>]]]

READ{112][:SCALar][:POWer:AC]:RATio;RELative?

[<expected_value>[,<resolution>[,<source list>]]]
This command 1s only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to ratio
mode with relative mode on, aborts then initiates both channel A and B,
calculates the ratio measurement result using the new sensor data and
places the result on the bus. The result is a ratio based measurement and
is expressed in the units defined by UNIT[1{2] : POWer:RATi0. The
relative value used is that set by the
CALCulate:RELative:MAGNitude: AUTO command.

Note INITiate:CONTinuous must be set to OFF on both channels,
otherwise error -213, “INIT ignored” occurs. If TRICger : SOURce
is set to BUS on either channel, error -214, “Trigger deadlock”
OCCUTS.

Syntax

(2

ﬂ :SCALW POW —( ;Acﬁx RAT —»{ :REL)—»@—]

Parameters

source list

DEF

—_—d
-

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem : Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this pEF

expected parameter. Any value entered is

power level) treated like DEF.
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MEASurement Instructions
. READ[112][:SCALar]{:POWer:AC}:RATio:RELative? [<expected_value>[,<resolution>[,<source list>]]]

Example

Error Messages

ltem Description/Defauit Range of Values
resoclution A numeric value for the resolution. | 11042
If it is unspecified .the current 1.0, 0.1, 0.01, 0.001
resolution setting is used. If a
value is entered it should DEE!

correspond to the current
resolution setting otherwise an
@rror OCCurs.

source iist This channel list epecifies beiween | (€1),(€2)
which channels the ratio is (@2y,(e)
calculated. If unspecified and the
current window setup is a ratio
measurement then this ratio setup
1s used, otherwise it defaults to
channel A/B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFauit
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

READ: RAT:REL? This command queries the
relative ratio measurement on
the upper window.

INITiate:CONTinuous must be set to OFF on both channels, otherwise
error -213, “INIT ignored” occurs.

If TRIGger: SOURce is set to BUS or HCLD on either channel, error -214,
“Trigger deadlock” occurs.

If the resolution parameter is not the same as the current resolution
setting on the specified window, error -221, “Settings conflict” occurs.
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MEASure{112} Commands

MEASure[1i2] Commands

The MEASure? commands configure the power meter to perform a power
measurement with the given measurement function, relative mode
setting, range and resolution then makes the measurement. The format of
the return is <NR3>, for example, -6.98970004E-001. MEASure? is a
compound command which is equivalent fo:

*  For the HP EPM-441A the MEASure? query is equivalent to:
ABORT
CONFigure
READ?
*  For the HP EPM-442A carrying out a single channel measurement
the MEASure? gueries are equivalent to:
ABORE1
CONFigure
READL?

or

ABORELZ
CONFigure
READZ2?
*  For the HP EPM-442A carrying out a difference measurement the
READ:DIFFerence? queries are equivalent to:
ABCRELL
ABORL2
CONFigure:DIFFerance
READ:DIFFerence?

o Forthe HP EPM-442A carrying out a ratio measurement the
READ:RAT10? queries are equivaient to:
ABORt1
ABORL2
CONFigure:RATiO
READ:RATiIO?
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MEASurement [nstructions
MEASure[112][:SCALar][:POWer:AC]? [<expected value>[,<resolution>[,<source list>]]]

MEASure[112][:SCALar][:POWer:AC]? [<expected_value>[,<resolution>[,<source list>]]]

This command sets the specified window’s measurement function to single
channel with relative mode off, aborts, configures the window then
initiates channel A or B, caleulates the measurement result and places the
result on the bus,

Syntax

MEAS ﬁ :SCAL)JT(:POWH AC
e
DEF DEF

=

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | A numeric value for the expected sensor dependent
(for the power level. The unita of nEr!

expected measurement are dBm and W. The

power level) default units are defined by

UNIT: POWer.

resolution A numeric value for the resolution. | 11042
if unspecified the current 1.0 0.1. 0.01, 0.001

resolution setting is used.

DEF"
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Example

MEASurement Instructions

MEASure[112]{:SCALar]{:POWer:AC]? [<expected_value>[,<resolution>],<source list>]}]

Item Description/Default Range of Values
source list This is the channel on which the (@1)
command is implemented. (@2) (HP EPM-442A

If unspecified the current window only)
setup is used. However, on the
HP EPM-442A, if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.

1. The mnemonic DET means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they wili default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represenis a resolution of 1, G.1, 0.01 and 0.001 respectively,

MEASZ :POW:AC? -70DEM, 1, (€L} This command queries the lower
window’s measurement of
channel A, using an expected power
level of -70 dBm and a resolution
setting of 1.
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MEASurement Instructions
MEASure[1i2][:SCALar][:POWer:AC}:RELative? [<expected_value>{,<resolution>[,<source list>]]]

MEASure[112][:SCALar][:POWer:AC]:RELative?
[<expected_value>[,<resolution>[.<source list>]]]

This command sets the specified window’s measurement function to single
channel with relative mode on, aborts, configures then initiates the
specified channel, calculates the measurement result and places the result
on the bus. The result is a ratio based measurement and is expressed in
the units defined by UNTT[1]2] : POWer :RATio. The relative value used
is that set by the CAlL.Culate:RELative: MAGNIitude: AUTO command.

Syntax

MEAS :SCAL DI » :POW —{ :Acb—r( ‘REL

. '
resoiution

[

Space expected_vaiue

‘ II source Hst ,

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values

expected_value | A numeric value for the expected sensor dependent

(for the power level. The units of HEF!
expected measurement are dBm and W, The
power level) default units are defined by
UNIT: POWer.
resolution A numeric value for the resolution. | 1t0 472
If unspecified the current 1.0, 0.1, 0.01, 0.001

resolution setting is used.

pEF’
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MEASure[1i12]{:SCALar][:POWer:AC}:RELative? [<expected_value>],<resolution>[,<source list>]]]

Example

Item

Description/Default

Range of Values

source list

This is the channel on which the (@)
command is implemented.
I unspecified the current window only}
setup is used. However, on the
HP EPM-442A if the window
shows a ratio or difference
measurement, the upper window
defaults to channel A and the
lower window to channel B.

{(@2) (HP EPM-442A

1. The mnemonic DEF means DEFault, This is not equivalent to the DEFault
parameter used in the command sub-systems, The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged,
2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 8.1, 0.01 and 0.001 respectively.

MEASL :REL? -50DBM, 2, {€2)

This command queries the upper
window's relative measurement of
channel B, using an expected
power level of -50 dBm and a
resolution setting of 2.
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MEASurement instructions
MEASure[112][:SCALar][:POWer:AC]:DiFFerence? [<expected_value>[,<resolution>[,<source [ist>]]]

MEASure[112][:SCALar][:POWer:AC]:DiFFerence?
[<expected_value>|,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to
difference mode with relative mode off, aborts, configures then initiates
both channel A and B, calculates the difference measurement result and
places the result on the bus. The result is a power based measurement and
is expressed in the units defined by UNIT[1{2] : POWer.

MEAS :SCAL )] \% POW —»(AC )7>( :DzFF‘ﬁu@A1
-
DEF

'l II source iist'

=y
{_DEF )

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

ltem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this —
expected parameter. Any value entered is
power level) treated like DER
resolution A numeric vatue for the resolution. | 1to 4 2

If unspeciﬁed t}}»e current 10’ 0.1 , 0.01’ 0-001

resolution setting is used.

DEF
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MEASure[112][:SCALar}{:POWer:ACL:DIFFerence? [<expected_values{,<resofutions[,<source list>]]]

Example

item

Description/Defauit

Range of Values

source list

This channel list specifies between | (@1),(@2)
which channets the difference is (@2),(21)

calculated.

If unspectfied and the current
window setup is a difference
measurement then this difference
setup is used, otherwise it defaults

to channel A-B.

1. The mnemonic DEF means DEFault, This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omiited, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DET leaves the
parameter value unchanged.
2. When the measurement result is Hnear this parameter represents the number
of significant digits. When the measurement result iz logarithmic 1 to 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

MEASZ :DIFF?

This command gueries the
difference measurement on the
lower window.
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MEASure[112][:SCALar][:POWer:AC]:DIFFerence:RELative?
[<expected_value>[,<resolution>[,<source list>]]]

MEASure{1I2][:SCALar][:POWer:AC]:DIFFerence:RELative?
[<expected_values{,<resoiution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement funection to
difference mode with relative mode on, aborts, configures then initiates
both channel A and B, calculates the difference measurement result and
places the result on the bus. The result is a ratio based measurement and
is expressed in the units defined by UNTT[1|2] : POWer : RAT1io. The
relative value used is that set by the

CALCulate:RELative: MAGNitude: AUTO command.

Syntax

ﬂ :SCAL)) C” POW (. ;Acb—( DIFF —{_REL
Y
“ '

ol expected_value

resolution

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Hem Description/Default Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this oEp!
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numeric value for the resolution. | 11to 42

If mspecﬁﬁed t:he Cum’ent 1 ‘0, 0.‘;, 0.01 , 0.001

resolution setting is used.

DEF !
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MEASure[112][:SCALar}{:POWer:AC}:DIFFerence:RELative?
[<expected_value>[,<resolution>[,<source list>]}]

ltem Description/Default Range of Values

source list This channel list specifies between | (@1),(@2)
which channels the difference is (@2),(@1)
calculated.

If unspecified and the current
window setup is a difference
measurement then this difference
setup is used, otherwise it defaults
to channel A-B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4 I
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

Example

MEAS1:DIFF:REL? DEF,23, (@2}, {81 This command queries the
upper window’s relative
difference measurement of
channel B - channel A,
using the current sensor
range and a resolution
sefting of 3 on both
channels.
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MEASurement Instructions
MEASure[112][:SCALar][:POWer:AC1:RATio? [<expected_value>[,<resolution>[,<source iist>]]]

MEASure[112][:SCALar][:PCWer:AC]:RATio?
[<expected_value>|,<resolution>[,<source list>1]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to ratio
mode with relative mode off, aborts, configures then initiates both channel
A and B, calculates the ratio measurement result and places the result on
the bus. The result is a ratio based measurement and is expressed in the
units defined by UNIT[112] : POWer:RATIo.

Syntax

(:SCALW :POW}—*(:ACb—b( RAT
! 2 1

' '

Space expected_value

" > .'
= DEF

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Item Description/Defauit Range of Values
expected_vaiue | The power meter ignores the sensor dependent
{for the numeric value entered in this pEr!
expected parameter. Any value entered is
power level) treated like DEF.
resolution A numeric value for the resolution. | 11042

If uns;)-emﬁed Fhe ?urrent 1.0, 0.1, 0.01, 0.001

resolution setting is used.

DEF
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MEASure[112][:SCALar][:POWer:ACL:RATio? [<expected_value>{ <resolution>{,<source list>1]}

Example

ltem Description/Default Range of Values
source lisg This channel list specifies between | {@1),{@2)
which channels the ratio is (@2).(@1)
calculated.

I ungpecified and the current
window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to
channel A/B.

1. The mnemonic DEF means DEFault. This is not equivalent to the DEFaunlt
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifying DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 40 4
represents a resolution of 1, 0.1, 0.01 and 0.001 respectively.

MEASZ :RAT? DEP, 1, {81), (82) This command queries the lower
window’s ratioc measurement of
channel A over channel B,
using the current sensor range
and a resolution of 1 on both
channels.
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MEASure[1/2]{;SCALar][:POWer:ACl:RATio:RELative? [<expected_value>[,<resolution>[,<source
list>7]]

MEASure[112][:SCALar}[:POWer:AC]:RATio:RELative?
[<expected_value>{,<resolution>[,<source list>]]]

This command is only relevant for the HP EPM-442A power meter.

This command sets the specified window’s measurement function to ratio
mode with relative mode on, aborts, configures then initiates both channel
A and B, calculates the ratio measurement and places the result on the
bus. The result is a ratio based measurement and ig expressed in the units
defined by UNIT[1 |21 : POWer : RAT1ic. The relative value used is that set
by the CALCulate:RELative:MAGNItude: AUTO command.

Syntax

(MEAS}@-(K:SCALD‘(’( :POW}——b(:ACb-*( RAT >+ REL
h 9}

f Space expected_value () 'I'
(1 DEF

- souree 1ist

Parameters

Refer to “The Optional Parameters”, on page 2-3 for additional details on
the parameters in this command.

Item Description/Defautt Range of Values
expected_value | The power meter ignores the sensor dependent
{for the numeric value entered in this oer!
expected parameter. Any value entered is
power level) treated like DEF.
resoiution A numeric value for the resolution. | 1to 42

If uﬁS{)’eCiﬁed the current 1 .0, 0.4 , 0.0t , 0.004

resolution setting is used.

pEp!
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MEASure[112][:SCALarl{:POWer:ACL:RATio:RELative? [<expected_value>|,<resolution>{,<source
list=1]]

ltem Description/Default Range of Values

source Hst This channel list specifies between | {@1),(@2)
which channels the ratio is (@z)(e@1)
calculated.

If unspecified and the current
window setup is a ratio
measurement then this ratio setup
is used, otherwise it defaults to

channe! A/B,

1, The mnemonic DEF means DEFault. This is not equivalent to the DEFault
parameter used in the command sub-systems. The parameters must be entered in
the specified order. If parameters are omitted, they will default from the right.
The parameter DEFault is used as a place holder. Specifving DEF leaves the
parameter value unchanged.

2. When the measurement result is linear this parameter represents the number
of significant digits. When the measurement result is logarithmic 1 to 4
represents a resolution of 1, 6.1, 0.01 and 0.001 respectively.

Example

MEAS:RAT:REL? This command queries the
relative ratio measurement on
the upper windouw,
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MEASure[112][:SCALar][:POWer:AC}:RATio:RELative? [<expected _value>[,<resolution>[,<source
list>]11
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CALCulate Subsystem
CALCulate Subsystem

CALCulate Subsystem

The CALCulate subsystem exists to perform post acquisition data
processing. Functions in the SENSe subsystem are related to data
acquisition, while the CAT.Culate subsystem operates on the data
acquired by a SENSe function.

The numeric suffix of the CALCulate program mnemonic in the
CALCulate commands refers to a window, that is CALCulatel and
CALCulate? represent the upper and lower windows respectively.

In the power meter there are two independent CALCulate blocks, one for
each window. Data from both SENSe blocks may feed either or both
caLculate blocks via the MATH command. Figure 3-1 details where the
commands are applied within the caLCulate block.

Keyword Parameter Form  Notes Page
canLCulatelliz] ' '
1 GATIN
{iMACNitude] <numerig_values page 3-4
:STATe <Bocleans> page 3-6
:MATH
[ :EXPRession] cstrings page 3-8
:CATalog? [query only]  page 3-10
RELative
[ :MAGNitude!
{AUTO <Boolean> | ONCE page 3-12
:STATe <Booleans> page 3-14

Figure 3-1: CALCulate Block

CALCulate Block

input from SENSe1 Block MATH b
;& > >

“A-B 1 B-A"H— .aam » :REL »

Input from SENSe2 Block — i | |-am 188 [T >
(HP EPM-442A only) i R
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CALCulate Subsystem
The CALCulate[112]:GAIN Node

The CALCulate[112]:GAIN Node

This node is used to enter and enable a display offset on the specified
window. The display offset is applied to the measurement signal after any
math calculation.

The commands associated with this block are:

CALCulatel[l 2] :GAIN[ MAGNitude! <numeric value»
CALCulate il 2] :GAIN: STATe <Boolean>
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CALCulate Subsystern
CALCulate[1121:GAIN[:MAGNitude] <numeric_value>

CALCulate[1i2]:GAIN[:MAGNitude] <numeric_value>

This command is used to enter a value for the display offset on the
specified window. The display offset is applied to the measurement signal
after any math calculation,

Entering a value using this command automatically turns the
ChLCulate(l]2] :CATIN: STATe command to ON.

Syntax
CALC -GAIN %Cf:MAGN,, »| Space b numeric_value ——»
.' DEF
.. - MIN
—»! Space MIN )'/
MAX
Parameters
tem Description/Defaulit Range of Vaiuas
numeric_value | A numeric value. The default value, pEF, | -100.000 to
is 0 dB. The value for MINis -100.000 dB. | +100.000 dB
The value for MAY is +100.000 dB. DEF
MIN
MAX
Example

CALCZ2:GAIN 20

Reset Condition

This command enters a display

offset of 20 dB to the lower

window.

On reset, the display offset is set to 0 dB (DEF).

3-4
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CALCulate Subsystem
CALCulate[1121:GAIN[:MAGNIitude} <numeric_value>

Query
CALCulate[1|2]:CGAIN[:MAGNitude]? [MIN|MAX]

The query returns the current setting of the display offset or the value
assoctated with MIN and Max.

Query Example

CALCL :GAIN? This command queries the current
setting of the display offset on the
upper windou.

Error Message

Ifcarculate[112] :GAIN| :MAGNitude) is set to CN while
SENSe: 5PEed is set to 200, the error -221, “Settings Confliet” oceurs.
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CALCulate Subsystem
CALCulate[112:GAIN:STATe <Boolean>

CALCulate[112]1: GAIN:STATe <Boclean>

Syntax

Example

Reset Condition

Query

Query Example

Error Message

This command is used on the specified window to enable and disable the
display offset set by the CALCularte [112] :CGAIN[ :MACGNiItude]
command.

CALC ﬁ .GAIN )y~ :STAT
(2

5 :

CALC2 :GATN: STAT 1 This command enables the display
offset set for the lower window.

On reset, the gain is disabled.

CaLCulate[li2] :GAIN: STATe?
The query enters a 1 or 0 into the output buffer indicating the status of

the display offset.

* 1 isreturned when the display offset feature is enabled.
s  0isreturned when the display offset feature is disabled.

CALCI :GATN: STAT? This command queries whether
the display offset on the upper
window is on or off.

If caLCulate [1]2] :CAIN: STATe is set to ON while SENSe: SPEed is set
to 200, the error -221, “Settings Conflict” occurs.
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CALCuiate Subsystem
The CALCulate{112]:MATH Node

The CALCulate[112]:MATH Node

This rode is a generic SCPI caleulate sub-block which can be specified to
define and carry out mathematical transformation on SENSe data. In the
power meter a windows math block is used to set whether the window is
measuring in single channel, difference or ratio medes.

The commands associated with this node are:

CALCulate[112]:MATH| :EXPRession]
CALCulate[Ll]2] :MATH[ : BEXPReggion) :CaTalog?
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CALCuiate Subsystem
CALCulate[1i21:MATH]:EXPRession] <string>

CALCulate[112]:MATH[:EXPRession] <string>

This command is used to set the specified window to a single channel,
difference or ratio measurement.

Syntax
ﬂ :MATH}—@M Space |--»] stringD—»
{2 ) »(7)
Parameters
tem Description/Defauit Range of Values
string A single string value detailing the | visEnsiy ot
measurement type. For the 0 (SENSZ) " b?
HP EPM-441A the default is 52881, For | (5ENS1-sENez) rb2
the HP EPM-442A the defauit is SENS1 . ; 12
if the upper window is selected or SENS2 { SENSZ-SENS] "
if the lower window is selected. “(SENSL1/SENSZ) "™
» (SENS2/SENSL) # 12
1. Bither single or double quotes may be used. However, quotes are mandatory.
2. HP EPM-442A only.
Example
CALCZ :MATH * (SENS2/SENS1)*  This command sets the lower
window to make a channel B/A
rotio measurement.
Reset Condition

On reset, the HP EPM-441A upper and lower windows are both set to
channel A (* (SENS1) *). On the HP EPM-442A the upper window is set
to channel A (" {gENS1) ") and the lower window to

channel B (" (SENSZ2)").
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CALCulate Subsystem
CALCulate[112::MATH[:EXPHRession] <string>

Query
CALCulate(l|2] :MATH| :EXPRession]?

The guery returns the current math measurement setting on the specified
window.

Query Example

CALCI :MATH? This command queries the current
setting of the math expression on
the upper window,

Error Messages

For the HP EPM-442A, if cALCulatel : MATH is set to anything other than
SENSI while SENSe: SPFed is set to 200, the error -221, “Settings Conflict”
occurs.

For the HP EPM-442A, if cCALCulateZ ; MATH 18 set to anything other than
SENS2 while SENSe : SPEed is set to 200, the error -221, “Settings Confliet”
oecurs.
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CALCulate Subsystem
CALCulate[1i2};:MATH[:EXPRession}:CATalog?

CALCulate[112]:MATH[:EXPRession]:CATalog?

This query lists all the defined expressions. The response is a list of
comma separated strings. Each string contains an expression.

For the HP EPM-441A the string 1s:
"{SENSL"

For the HP EPM-442A the string is:

Y(SENSLY Y, " (SENS2) ", "{SENS]/SENS2) ",
" (SENSZ/SENSL Y, * (SENSL-SENSZ) ", " (SENS2-8SENSL) "
Syntax
ﬂ \:MATHW
2
Example

CALC1 :MATH:CAT? This command lists all the defined
math expressions.
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CALCulate Subsystem
The CALCulate[112:RELative Node

The CALCulate]112]:RELative Node

This node contains commands which allow you to compare the
measurement signal to a reference value.

Within the catnculate block the relative value is applied to the
measurement signal after any math calculations and display offsets have
bheen applied.

The commands associated with this node are:

CaLCulate[112] :RELative :MAGNitude] : AUTO <Boolean>|ONCE
CALCulate[liZ2] :RELative:; STATe <Boolean>
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CALCutate Subsystern
CALCulate[112}:RE Lative[:MAGNitude]:AUTO <Boolean>IONCE

CALCulate[12]:RELative[: MAGNitude]:AUTO <Boolean>IONCE

Syniax

Example

CALC a ‘REL P MAGN ‘AUTO y-—» Space

This command is used {o set the reference value to be used in the relative
measurement. Within the CALCulate block the relative value is applied
to the measurement signal after any math calculations and display offsets
have been applied.

This command should be set to ONCE to set the reference value to be used
in relative measurements. Selecting ONCE sets the reference value to
being that of the measurement signal after any math calculations and
display offsets have been applied. After the reference value has been set
the command returns to OFF. Setting this command to ONCE turns the
CaLCulate[1]|2] :RELative: STATe command to ON

If 01 oFF is selected, no reference value ig applied to the measurement
signal. There is no situation in which you would want to send this
command with OFF. OFF is only availabie because it is required for the
query response.

If 110N is selected, it causes the error -224, “Illegal parameter value” to
oceur.

(2
. :

v '

CALCT :REL:AUTO ONCE This command sets a reference
value to be used in the relative
measurement on the upper
windoib,
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Guery

Error Message

CALCulate Subsystem
CALCulate[112]:RELative[:MAGNitude]:AUTO <Boolean>IONCE

CalLCulate[l12] :RELativel :MAGNLtude] : AUTC?

The query always returns OFF,

Ifcanculate:RELative [ :MAGNitude] : AUTO is set to ONCE while
SENSe:SPRed is set to 200, the error -221, “Settings Conflict” occurs.

If this command is set to ON the error -224, “Illegal parameter value”
oceurs.
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CALCulate Subsystem
CALCulate[112]:RELative:STATe <Boolean>

CALCulate[1/2]:RELative:$TATe <Boolean>

This command is used to enable and disable relative mode. If the
command is:

» disabled, the measurement signal remains unchanged.

e enabled, the current relative value set by
cALCulate:RELative:MAGnitude:AUTC is applied to the
measurement signal,

Syntax

CALC y»{1 - :REL r—®{_:STAT Space

2y
. o
» 7)

Example

CALC1:REL:STAT OFF This command disables the

relative mode on the upper

window.
Reset Condition
On reset, relative mode is disabled.
Query
CALCulate[1li2]:RELative:STATe?
The query returns a 1 or 0 into the output buffer,

e 1 is returned when relative mode is enabiled.

s ( is returned when relative mode is disabled.
Query Example

CALC1:REL: STAT? This command queries whether
relative mode is off or on.
Error Message

foarnoulate :RELative: STATe is set to ON while SENSe: SPEed is set to
200, the error -221, “Settings Conflict” occurs.
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CAlibration Subsystem
CAlibration Subsystem

CAlibration Subsystem

The CALibration command subsystem is used to zero and calibrate the
power meter. It is also used to set the reference calibration factor for the
power sensor which is being used.

The numeric suffix of the CALibration program mnemonic in the
CALibration commands refers to a channel, that is CAlibrationl and
CALibration2 represent channel A and channel B respectively. If you are
using the single channel HP EPM-441A power meter the CALibration?
commands are irrelevant and cause the error “Header suffix out of range.”

Zeroing and calibration of the power meter is recommended:

¢  when a 5°C change in temperature oceurs,
¢ when you change the power sensor.
s  every 24 hours.

* prior to measuring low level signals. For example, 10 dB above the
lowest specified power for your sensor.

The CALibration commands, with the exception of RCFactor, are all
overlapped commands, that is, the power meter can continue parsing and
executing subsequent commands while initiated. Refer to “Using the
Operation Complete Commands”, on page 1-78 to determine when the
commands are complete.

Keyword Parameter Form Notes Page
CAaLibrarvrionil |2}
[:ALL] [event; no guery] page 4-3
[:RLL]? [event;query] page 4-5
1 AUTC <Boolean> |ONCE page 4.7
:RCFactor <pumeric_value> [non-8CPI} page 4-9
1 ZERO
: BETO <Hooleans | QNCE page 4-11
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CALibration Subsystem
CALibration[112][:ALL]

CAl.ibration[112][:ALL]

Note

This command is identical to CALibration (1|21 [:ALLI?,
however, unlike the query it does not provide a response to
indicate whether the ealibration has been successful or not.

Syntax

Example

This command causes the power meter to perform a calibration sequence
on the specified channel. The command assumes that the power sensor is
connected to the POWER REF output. The calibration sequence consists
of:

¢ Zeroing the power meter (Cal.ibration:ZERO: AFTC ONCE), and
¢ calibrating the power meter (CALibration: AUTO ONCE).

For the HP 8480 series power sensors the reference calibration factor used
during this calibration can be derived from either an active sensor
calibration table or the value entered using CALibration:RCFactorn
The actual value used is the one which was most recently set. That is, a
value entered using CALibration:RCFactor is overridden if a sensor
calibration table is subsequently selected and enabled. Conversely,
Calibration:RCFactor overrides any reference calibration factor
previously set from a sensor calibration table. To determine the currently
set reference calibration factor use CALibration:RCFactor?

The HP E-series power sensors have their sensor calibration tables stored
in EEPROM which means that the reference calibration factor is
automatically downloaded by the power meter.

CALL:ALL This command causes the power
meter to perform a calibration
sequence on channel A.
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CAlLibration Subsystem
CALibration[1i2][:ALL]}

Error Message
If the calibration was not carried out successfully the error -231, “Data
Questionable; CAL ERROR” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.

If zeroing was not carried out successfully the error -231, “Data
Questionable; ZERO ERROR” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.
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CALibration Subsystem
CAlLibration[112][:ALL]?

CALibration[112][:ALL]?

Note

This query is identical to CaLibration[112] [:ALL], however,
unlike the command, this query provides a response to indicate
whether the calibration has been suecessful or not.

Syntax

This query causes the power meter to perform a calibration sequence on
the specified channel. The query assumes that the power sensor is
connected to the POWER REF output. The calibration sequence consists
of:

s  Zeroing the power meter (CALibration:ZERC: AUTO ONCE), and
® calibrating the power meter (CALibration: AUTC ONCE).

When the calibration sequence is completed, 0 or 1 is entered into the
output buffer to indicate if the sequence was successful. If the result is:

* 0, the calibration has passed.
# 1, the calibration has failed.

For the IIP 8480 series power sensors the reference calibration factor used
during this calibration can be derived from either an active sensor
calibration table or the value entered using CALibration:RCFactor.
The actual value used is the one which was most recently set. That is, a
value entered using CALibration:RCFactor is overridden if a sensor
calibration table is subsequently selected and enabled. Conversely,
CALibration:RCFactor overrides any reference calibration factor
previously set from a sensor calibration table. To determine the currently
set reference calibration factor use CALibration:RCFactor?

The HP E-series power sensors have their sensor calibration tables stored
in EEPROM which means that the reference calibration factor is
automatically downloaded by the power meter.
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CAlibration Subsystem
CAlLibration{t12}{:ALL]?

Query Example

CALI:ALL? This command causes the power
meter to perform a caltbration
sequence on channel A and return
a result.

Error Message

Tf the calibration was not carried out successfully the error -231, “Data
Questionable; CAL ERROR?” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.

If zeroing was not carried out successfully the error -231, “Data
Questionable; ZERO ERROR” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.
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CAlLibration Subsystem
CAlL.ibration[1{2: AUTO <Booiean>IONCE

CALibration[112]:AUTO <Boolean>IONCE

This command is used to calibrate the specified channel when ONCE is
selected. The command assumes that the power sensor is connected to a
1 mW reference signal. The 0 | OFF parameter is only required for the
query response and is ignored in the command. If 1 | ON 18 selected, it
causes the error -224, “Illegal parameter value” to occur.

For the HP 8480 series power sensors the reference calibration factor used
during this calibration can be derived from either an active sensor
calibration table or the value entered using CALibration:RCFactor.
The actual value used is the one which was most recently set, That is, a
value entered using CALibration:RCFactaor is overridden if a sensor
calibration table is subsequently selected and enabled. Conversely,
CaLibration:RCFactor overrides any reference calibration factor
previously set from a sensor calibration table. To determine the currently
get reference calibration factor use CAl.ibration:RCFactor?

The HP E-series power sensors have their sensor calibration tables stored
in EEPROM which means that the reference calibration factor is
automatically downloaded by the power meter.

Note The power meter should be zeroed before calibration using the
CALibration:ZERQ:AUTC ONCE command.

Syntax
Example
CAL1:AUTO CONCE This command causes the power
meter to perform a calibration on
channel A.

Reset Condition

On reset, automatic calibration is disabled.
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CAlibration[112: AUTO <Boolean>|ONCE

Query
CAlLibrationl[l]2] :AUTO?
The query always returns a value of 0.

Error Message

If the calibration was not carried out successfally the error -231, “Data
Questionable; CAL ERROR” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.

If this command is set to ON the error -224, “Illegal parameter value”
occurs.
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CAlibration Subsystem
CALibration]112]:RCFactor <numeric_value>

CALibration[112]:RCFactor <numeric_value>

This command is used with HP 8480 series power sensors to set the
reference calibration factor of the specified channel. Reference calibration
factors can also be set using sensor calibration tables. The power meter
uses the most recently set reference calibration factor.

Syntax
(1) ‘-RCF Space [ numeric_value |—w—r
.' DEF
Y- ' MIN
—»{ Space MIN
MAX
. S
Parameters
ftem Description/Default Range of Values
numeric_value | A numeric value. The default value, 1.0 to 150.0PCT
DEF, is 100%. The value for M1 is 1%. | DEF
The value for MaX is 150%. MIN
MAX
Example
CALL1:RCF 98 This command enters a reference
calibration factor of 98% to
channel A.

Reset Condition

On reset, the reference calibration factor is set to 100%.
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CALibration Subsystem
CAlLibration{1I12:RCFactor <numeric_value>

Query
CALibration[l]2] :RCPactor? [MIN|MAX]

The query returns the current setting of the reference calibration factor or
the values associated with MIN and MAX,

Query Example

CALZ :RCF? This command quertes the
reference caltbration factor of
channel B.

Error Message

If this command is used when an HP E-series power sensor is connected
the error -241, “Hardware missing” occurs.
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CAl.ibration Subsystem
CALibration[112}:2ZERO:AUTO <Boolean>IONCE

CAl.ibration[112]:ZERO:AUTC <Boolean>IONCE

Syntax

Example

Reset Condition

Query

Error Message

This command causes the power meter to perform its zeroing routine on
the specified channel when ONCE is selected. Zeroing takes approximately
10 seconds. This adjusts the power meter for a zero power reading with no
power supplied to the power sensor. The 0 | OFF parameter is only required
for the query response and is ignored in the command. ¥f 1 | ON is selected,
it causes the error -224, “Illegal parameter value” to occur.

The command assumes that the power sensor is not connected to a power
source.

CAL 1 Y ZERO »—»(AUTO Space 01 OFF -+
2y ONCE
CALZ : ZERG: AUTO ONCE This command causes the power

meter to perform o zeroing routine
on channel B,

On reset, automatic zeroing is disabled.

CALibration(l{2] :Z2ERO: AUTO?

The guery always returns a value of 0.

I zeroing was not carried out successfully the error -231, “Data
Questionable; ZERO ERROR” occurs. If you are using the HP EPM-442A
the error message specifies on which channel the calibration failed.

If this command is set to ON the error -224, “Illegal parameter value”
ocCurs.

HP EPM-441A7442A Programming Guide 4-11




CALibration Subsystem
CALibration[112];ZERO:AUTO <Boolean>[CNCE
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DiSPlay Subsystem
DISPiay Subsystem

DiSPlay Subsysiem

The DISPlay subsystem is used to control the selection and presentation

of the windows used on the power meter’s display.

Keyword
DISFlay
(CONTrast

WINDow([1121]

: FORMat

tMETer
1LOWer
:JPPer

:REScolution

1 SELect

[:8TAYTe]

Parameter Form Notes

cnumeric_values

<Booleans>

<character_datas 'nen-SCPI]

<numeric_values [non-SCPT}

<numeric_values [non-SCPT]

cnumeric_values fnon-SCPI]
non-SCPI]

<Rooleans

Page

page 5-3
page 5-5

page 5.7

page 5-10
page 5-12
page 5-14
page 5-16
page 5-17

5-2
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DISPiay Subsystem
DiSPlay:CONTrast <numeric_value>

DISPlay:CONTrast <numeric_value>
This command is used to control the display contrast, A contrast of:

* 0, represents a minimum contrast.
* 1, represents a maximum contrast.

When the supply power is cycled off then on the contrast sets to the
factory default for that particular power meter.

Syntax
( DISP »#{:CONT Space ¥ numeric_value |———#
MIN
~» Space —»{ MIN
:
S
Parameters
ltem Description/Default Range of Values
numeric_vaiune | A numeric value for the contrast level. Otol
The default, DEF, is the factory default DEF
and can vary between power meters. MIN
The value for MIN is §. The vaiue for MAX
Maxis 1.
Example
DISP:CONT 0.75 This command sets the display

contrast to 0.75.

Reset Condition

On reset, the contrast is not affected.
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DiSPlay Subsystem
DISPlay:CONTrast <numeric_value>

Query
DISPlay:CONTrast? [MIN|MAX]

The query returns the current setting of the contrast or the values
associated with ¥IN and MAX. The response format is <NR3>.

Query Example

DISP: CONT? This command gqueries the
current contrast setting.
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DISPlay Subsystem
DISPlay:ENABIle <Boolean>

DISPlay:ENABIe <Boolean>

This command is used to enable and disable the display. At power-up the
display is always enabled.

Syntax

(DISP »—»{.ENAB Space

Exampie

DISP:ENAE O This command disables the
display.

Reset Condition

On reset, the display is enabled.

Query
DISPlay:ENABle?

The query returns a 1 or 0 into the cutput buffer.

¢ 1 isreturned when the display is enabled.
* 0 isreturned when the display is disabled.

Guery Example

DISP:ENAR? This command queries whether
the display is on or off.
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DISPlay Subsystem
DISPiay[:WINDow[1/2]] Node

DISPlay[:WINDow[112]] Node

This node is used to control various characteristics of the display windows.

The numeric suffix of the WINDow program mnemonic in the DISPlay
commands refers to a window, that is WINDowl and WINDow2 represent
the upper and lower windows respectively.

The commands associated with this node are:

DISPlay [ :WINDow([1 121 ]:FORMat <character_data>
DISPlay [ :WINDow(1{2]] :METer: LOWer <numeric_value>
DISPLay [ :WINDow[1]2]] :METer:UPPer <numeric_value>
DISPlay [ WINDow[1l]2]]:RESolution <numeric_values
DISPlay [:WINDowi1!2]] :SELect

DISPlay [ :WINDow[1121] [:8TATe] <Boolean>
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DiSPlay Subsystem
DISPlay[:WINDow[112]]:FORMat <character_data>

DiSPlay[:WINDow[1i2]]:FORMat <character_data>

Syntax

Parameters

Example

Reset Condition

Query

This cormmmand is used to select the format, either analog or digital, of the
selected window.

{ DISP “WIND FORM Space character_data
DEF
W ./
g ———g
ltem Description/Defauit Range of Values
character_data | Character data for the window format. DIGital
For the HP EPM-441A the default for BNALOG
the upper window ig DIGital and DEF
aNALog for the lower window. For the
HP EPM-442A the defaults for the
upper and lower windows are DIGiral.
DISP:WIND2:FORM DIG This command sets the lower

window to a digital display.

On reset, the HP EPM-441A upper window is DIGital and the lower
window ANALog. For the HP EPM-442A the defaults for the upper and
lower windows are DIGital.

DISPlay: [WINDow[1|21}] :FORMat?

The query returns the current format of the selected window, either ANAT
or DIG.
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DISPlay Subsystem
DISPiay[:WINDow[112]}:FORMat <character_data>

Query Example
DISP:FORM? This command queries the

current format of the upper
windou.
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DISPiay Subsystem
DISPlay[:WINDow{112]]:METer Node

DISPlay[:WINDow[1/2]]:METer Node

This command node is used to control the upper and lower limits of the
analog meter,

The commands assoclated with this node are:

DISPlay [ :WINDow([1]21] :METer:LOWer <numeric_valuss
DISflay [ :WINDow[112]] :METer:UFPPer <numeric_value>
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DISPlay Subsystem
DiSPlay[:WINDow[1I2]j:METer:LOWer <numeric_value>

DISPlay[:WINDow[1/2]]:METer:LOWer <numeric_value>

This command is used to set the analog meter lower limit. The units used
are dependent on the current setting of UNIT: PCWer and
CALCulate:RELative:STATe as shown in Table 5-1.

Table 5-1: Measurement Units

CALC:REL:STAT OFF CALC:REL:8TAT ON
Measurement
Mode Linear Log Linear Log
Single Channel Watt dBm % aB
Ratio % dB % aB
Difference Watt dBm % dB
Syntax
{ DISP WIND MET —»(:LOW Space ¥ numeric_value p——r
Space MIN ]
A
Parameters
Item Description/Default Range of Values
numeric_value | A numeric value for the analog meter <150 to 230 dBm
lower himit. The default, DEF, is DEF
-70 dBm. The value for MIN is MIN
-150 dBm. The value for MAY is MAX
230 dBm. The default units are defined
by UNIT: POWer and
CALCulate:RELative: STATe,
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Example

Reset Condition

Query

Query Example

DISPlay Subsystem
DISPiay[:WINDow[1i2]]:METer:LOWer <numeric_value>

DISP:WINDZ :MET:LOW 10 This command sets the lower
window’s analog meter lower
limit.

On reset, the lower limit is set to -70 dBm (DEF} .

DISPlay [:WINDow![l|21] :METer:LOWer? [MIN|MAX)

The query returns the current setting of the analog meter’s lower limit or
the value associated with MIN and MaX. The format of the response is
<NE3>. The units in which the results are returned is dependent on the
current setting of UNIT: POWer and CALCulate:RELative: STATe as
shown in Table 5-1.

DISP:MET:LOW? This command queries the lower
limit set on the analog meter in the
upper window.
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DiSPlay Subsystem

DISPlay[:WINDow[1|2]:METer:UPPer <numeric_value>

DiSPlay[: WINDow[112]1:METer:UPPer <numeric_value>

This command is used to set the analog meter upper limit. The units used
are dependent on the current setting of UNIT: POWer and
caLCulate:RELative: $TATe as shown in Table 5-1.

Table 5-2: Measurement Units

Measurement CALC:REL:STAT OFF CALC:REL: STAT ON
Mode Linear Log Linear Log
Single Channel Watt dBm % dB
Ratio % dB % dB
Difference Watt dBm % dB

Syntax

Parameters

DEF

MET - UPP Space [» numeric_value F———#

Moo RN ]
MR

—pi Space MIN }/
\ _

Item Description/Default

Range of Values

numeric_value

A numeric value for the analog meter
upper limit. The default, DEF, is
20 dBm. The value for M1N 15 -150 dBm. | MIN
The value for MAX is 230 dBm. The MAX
default units are defined by
UNIT:PoWer. The default units are
defined by UNIT: POWer and

CALCulate:RELative: STATe.

-150 te 230 dBm
DEF
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Example

Reset Condition

Query

Query Example

DISPlay Subsystem
DASPiay]:WINDow{112]:METer:UPPer <numeric_value>

DISP:WIND2 :MET:UPP 20 This command sets the lower
window’s analog meter upper
limit.

On reset, the upper Himit is set to 20 dBm (DEF).

DISPlay [ :WINDow[l]2]] :METer :UPPer? [MIN|MAX]

The query returns the current setting of the analog meter’s upper limit or
the value associated with MIN and MAX, The format of the response is
<iR3>. The units in which the results are returned is dependent on the
current setting of UNIT: POWer and CALCulate:RELative: STATe as
shown in Table 5-1.

DISP:WIND2 :MET: UBE? This command queries the upper
limit set on the analog meter in the
lower window:.
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DISPtay Subsystem
DISPiay[:WINDow[112]]:RESolution <numeric_value>

DiSPlay[:WINDow[112]]:RESolution <numeric_value>

Syntax

Parameters

This command is used to set the resolution of the measurement result in
the selected window.

When the measurement result is linear this parameter represents the
number of significant digits. When the measurement result is logarithmic
1 through 4 represents a resolution of 1, 0.1, 0.01, and 0.001 respectively.

The resolution set for the measurement window also affects the level of
averaging in the SENSe subsystem when auto averaging is selected. Also,
as a measurement from a selected channel may be displayed in more that
one window {either directly as a single channel measurement or with a
ratio or difference measurement {HP EPM-442A only)) there is a defined
relationship between the window resolution and the resolution used to
determine the auto averaging level. The resolution level used to determine
auto averaging for a selected channel is the greater of the resolutions set
for all windows in which the channel is displayed.

(DISP WIND

Space |+ MIN )

S
Item Description/Default Range of Values
numeric_value | A numeric value for the window 1
resolution. DEF is 3, MINis 1, and MAX 2
is 4. 3
4
DE¥
MIN
MaX
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DISPlay Subsystem
DISPlay[:WINDow[112]:RESclution <numeric_values>

Example

DISP:WINDZ:RES 4 This command sets the lower
window's resolution to 4
significant digits if the
measurement result is linear or
0.001 if the measurement result is
logarithmic.

Reset Condition

On reset, the resolution is set to 3 (bEF).

Query
DISPlay [:WINDow[1|2]1:RESolution? [MIN|MaX]

The query returns the current setting of the window’s resclution or the
value associated with MIN and MAX. The format of the response is <HR1>.

Guery Example

DISP:RES? This command gueries the
resolution setiing of the upper
window.
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DiSPiay Subsystem
DISPlay[;WINDow[112]}:SELect

DISPiay[:WINDow[112]]:SELect

This command is used to determine which window is currently selected.

Syntax

(_DISP ‘WIND

Example

DTSP:WIND2: SEL This command selects the lower
window.

Reset Condition

On reset, the upper window is selected.

Query
DISPlay [ :WINDow([1]21]:SELect?

The query enters a 1 or 0 into the output buffer indicating whether the
window specified is currently selected.

® 1 isreturned if the specified window is selected.
* 0 is returned if the specified window is not selected.

Query Example

DISP:SEL? This command gqueries whether or
not the upper window is selected.
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DiSPlay Subsystem
DISPlay[:WINDow[1/2])i:STATe] <Boolean>

DISPlay[:WiNDow[112]][:5TATe] <Boolean>

This command is used to enable and disable the selected window,
therefore allowing you to toggle between single and dual measurement
window’s on the display.

Only one window can be disabled at any cne time. If you disable the only
remaining window then the other window is automatically enabled and
becomes the currently active window.

Syntax
( DISP ;
Example
DISP:WINDL:STAT 1 This command enables both the
DISP:WINDZ :STAT 1 upper and lower window giving a

dual measurement display.

Reset Condition

On reset, both windows are enabled.

Query
DISPlay [ :WINDow[112]]:STATe?

The query enters a 1 or 0 into the output buffer indicating the state of the
selected window.

* 1 is returned if the window is enabled.
* 0is returned if the window is disabled.

Guery Example

DISP:WIND2 : STAT? This command queries whether or
not the lower window is displayed.
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DiSPlay Subsystem
DISPlay[;WINDow[112]][:STATe] <Boolean>
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FORMat Subsystem
FORMat Subsystem

FORMat Subsystem

The FORMat subsystem sets a data format for transferring numeric
information. This data format is used only for response data by those
commands that are specifically designated to be affected by the FORMat
subsystem,

For the HP EPM-442A the same FORMat is used on both channels.

The queries that are affected are:
«  FETCh?
«  READ?
« MEASuUre?

When the format type is ASCII, numeric data is output as ASCII bytes in
the <NR23> format.

When the format type is real, numeric data is output as a definite length
block as IEEE 754 64 bit floating point numbers. The result is an 8 byte
block per number.

Keyword Parameter Form  Notes Page
FORMat
[+READLNYS]
:BORDer NORMal | sWAPped page 6-3
[ s DATA] <Tynes page 6-4
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FORMat Subsystern
FORMat[:READings]:BORDer NORMallISWAPped

FORMat[:READings]:BORDer NORMalISWAPped

Syntax

Example

Reset Condition

Query

Query Example

This command is used to contrel whether the binary data is transferred in
normal or swapped Byte ORDer. It is only used when
FORMat { :READIngs] [ :DATA) is set to REAL,

(FORMW -BORD Space NORM
SWAP

»{ ?}
L A

TORM:BORD SWAP This command sets the byte order
to swapped.

On reset, this value is set to NORMal.

FORMat [ :READINgs] : BORDer?

The query returns the current setting of the byte order. The format of the
response 18 <character_data>.

FORM: BORD? This command queries the
current byte order setfing.
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FORMat Subsystem
FORMat[:READIngs][:DATA] <Type>

FORMat[:READings][:DATA] <Type>

Syntax

Parameters

Example

Reset Condition

Query

Query Example

This command is used to set the data format to either ASCi1i or REAL.

m—[% READT( DATA)jT*{ Space}-«»»( Type )—l—b

ftemn Description/Default Range of Values
Type Character data (not string). ABCii

REAL
FORM REAL This command sets the format to

On reset, the format is set to ASCii.

FORMat [ :READIngs] [:DATAY?

real.

The query returns the current setting of format. The format of the
response i8 <character_ datas>.

FORM?

This command queries the current
format setting.
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FORMat Subsystem
FORMat{:READIngs}{:DATA] <Type>
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FORMat Subsystem
FORMat[:READiIngs][:DATA} <Type:>
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MEMory Subsystem
MEMory Subsystem

MEMory Subsystem

The MEMory command subsystem is used to create, edit and review sensor
calibration tables. This facility can be used to store sensor calibration
tables for the HP 8480 series power sensors. The sensor calibration tables
remain stored in the power meter’s memory during power down. The
power meter is capable of storing 20 sensor calibration tables of 80
frequency points each.

The power meter automatically downloads the HP E-series power sensors
calibration tables. These tables cannot be reviewed or edited.

This subsystem is also used to create and review save/recall registers.

Keyword Parameter Form Notes Page
MItMory
cCATalog
[ALL]? fquery only] page V-4
(STATe? [query only] page 7-6
:TABLe? [query only] page 7-7
CLEar
[ INAME] <strings [no queryl, page 7-10
(non-SCPI}
S PABLe {no query} page 7-11
:FREE
[:ALL]? [query only] page 7-13
:STATe? [query only]l page7-14
:TABLe? [query only] page 7-15
:NSTates? [guery only] page 7-16
:STATe
1CATalog? [query only] page 7-18
(DEFine <string> {non-SCPI]  page 7-19
[, <numeric_values]
tTARLe
:FREQuency <numeric_values page 7-22
[,<numeric_valuex}
{POINES? [query only] page 7-25
:GAIN
[iMAGNitude] <numeric_values [non-SCPI}  page 7-26
{,«<numeric_values>}
: POINES? {[query only], page 7-28
[non-SCPI]
: MOVE <strings>,<string> ino query], page 7-29
[non-SCPI]
SELect <string> [no query], page 7-30
[non-~-SCPI}
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MEMory Subsystem
MEMory:CATalog Node

MEMory:CATalog Node

This node is used to gquery information on the current contents of the
power meter’s sensor calibration tables and save/recall registers.

The commands associated with this node are:

MEMory :CATalog [ tALLI?
MEMory :CATalog s STATe?
MEMory:CATalog: TAELe?
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MEMory Subsystem
MEMory:CATalog[:ALL]?

MEMory:CATalog[:ALL]?

This command is used to Hst the stored sensor calibration tables and
gave/recall registers.

The power meter returns the data in the form of two numeric parameters
and as many strings as there are stored sensor calibration tables and
save/recall registers.

cnumerlic _values, <numeric_values{,<string>}
e The first numeric parameter indicates the amount of memory, in
bytes, used for the storage of tables and registers.

*  The second numeric parameter indicates the memory, in bytes,
available for the storage of tables and registers,

+ Each string parameter returned indicates the name, {ype and size
of a stored sensor calibration table or save/recall register:

® <String>,<type»,<cizes>

e <string>indicates the name of the sensor calibration table
or save/recall register.

+ <typesindicates TABL for a sensor calibration table or STAT
for a save/recall register.

+ <gizes indicates the size of the sensor calibration table or
save/recall register in bytes.

For example, a sample of a response may look like:

1178, 26230, "DEFAULT, TABL, 14", "HPB4B1A, TABL, 116",
“HPRABZA, TABL, 74", .. .o oo et "Statel,STAT,1618",
"Statel, STAT,1518", "State2, STAT,1618" ... ...,
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MEMory Subsystem
MEMory:CATalog[:ALL]?

The power meter is shipped with a set of predefined sensor calibration
tables, The data in these sensor calibration tables is based on statistical
averages for a range of Hewlett-Packard power sensors. These tables can
be aitered. The predefined data is listed in your User’s Guide. These power
SeNSors are:

Table Power Sensor Table Name
0 None DEFAULT!
1 HP 8481A HP8481A
2 HP 8482A, HP 84828, HP 8482H HP8482A
3 HP 8483A HP8483A
4 HP 8481D HP8481D
5 HP 8485A HP8485A
6 HP R8486A RB8486A
7 HP Q8486A Q8486A
8 HP R8486D R8486D
] HP 8487A HPB8487A

1. Default is a sensor calibration table in which the reference calibration
factor and calibration factors are 100%. This sensor calibration table can be
used during the performance testing of the power meter.

There are also ten sensor calibration tables named CUSTOM_0 through
CUSTOM_9 which do not contain any data when the power meter is
shipped from the factory.

(MEM }—»{:CAT }@—»@—»

Syntax

Example

MEM: CAT? This command queries the list of
stored sensor calibration tables
and save [ recall registers.
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MEMory Subsystem
MEMory:CATalog:STATe?

MEMory:CATalog:STATe? _
This command is used to list the save/recall registers.

The power meter returns the data in the form of two numeric parameters
and as many strings as there are save/recall registers.

<numeric_values,<numeric_valuex{,<string>}
* The first numeric parameter indicates the amount of memory, in

bytes, used for the storage of registers.

*  The second parameter indicates the memory, in bytes, available
for the storage of registers.

» Each string parameter returned indicates the name, type and size
of a save/recall register:

B <string>,<type>,<gize>
+ <strings indicates the name of the save/recall register.
s <types indicates STAT for save/recall register.

e <size>indicates the size of the save/recall register in bytes.
For example, a sample of a response may look like:

0,16190, "Stated, STAT, (", "Statel, STAT, 0" .........

Syntax

(MEM )—»(:CAT »—»(_STAT —»{( 7 —»

Example

MEM: CAT: STAT? This command queries the list of
save [recall registers.
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MEMory Subsystem
MEMory:CATalog:TABLe?

MEMory:CATalog: TABLe?
This command is used to list the stored sensor calibration tables.

The power meter returns the data in the form of two numeric parameters
and as many strings as there are stored sensor calibration tables.

<numeric_values, <numeric_values>{,<string>}
¢ The first numeric parameter indicates the amount of memory, in

bytes, used for the storage of tables.

* The second parameter indicates the memory, in bytes, available
for the storage of tables.

* Each string parameter returned indicates the name, type and size
of a stored sensor calibration table:

M <strings,<types,<sizes

¢ <string> indicates the name of the sensor calibration
table.

+ <type> indicates TARL for a sensor calibration table.

+ <slze> indicates the size of the sensor calibration table in
bytes.

For example, a sample of a response may look like:

1178,10040, "DEFAULT, TABL, 14", "HP8481A, TARL, 116",
"HPB8482A, TABL, 74", "HPB4B3A, TABL, 62" ... ... .....
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MEMory Subsysterm
MEMory:CATalog:TABLe?

The power meter is shipped with a set of predefined sensor calibration
tables. The data in these sensor calibration tables is based on statistical
averages for a range of Hewlett-Packard power sensors. These tables can
be altered. The predefined data is listed in your User’s Guide. These power
Sensors are:

Table Power Sensor Table Name
0 None DEFAULT!
1 HP 8481A HIP8481A
2 HP 8482A, HP 84828, HP 8482H HP8482A
3 HP 8483A HPR483A
4 HP 8481D HP8481D
5 HP 8485A HP8485A
6 P R8486A RB486A
7 HP JB486A QB486A
8 HP R8486D R8486D
9 HP 8487A HPS8487A

1. Default is a sensor calibration table in which the reference calibration
factor and calibration factors are 100%. This sensor calibration table can be
used during the performance testing of the power meter.

There are also ten sensor calibration tables named CUSTOM_O through
CUSTOM_9 which do not contain any data when the power meter is

shipped from the factory.
Syntax
(MEM )—»(:CAT —»{_TABL »»{? —»
Example
MEM:CAT : TABL? This command queries the list of

stored sensor calibration tables.
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MEMory Subsystem
MEMory:CLEar Node

MEMory:CLEar Node

This node is used to remove the contents stored in the sensor calibration
tables and save/recall registers. This subsystemn removes the data
contents but dees not affect the name of the associated sensor calibration
table or save/recall register.

The commands assoclated with this node are:

MEMory :CLEar: [NAME] <string>
MEMory :CLEar:TABLe

Note The contents cleared using these commands are non-recoverable.
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MEMory Subsystem
MEMory:CLEar[:NAME] <string>

MEMory:CLEar[:NAME] <string>

This command is used to clear the contents of a given sensor calibration
table or save/recall register.

Although the sensor calibration table remains, a
MEMory : TABLe: FREQuency | GAIN: POINts? query returns a O as there
are no contents in the sensor calibration table.

For sensor calibration tables this command is an alternative form of the
MEMory : CLEar : TABLE command, the only difference being the method in
which the sensor calibration table is selected.

Note The contents cleared using this command are non-recoverable.
Syntax
(VEM »—»{CLE W Space |—»{ string |—»
Parameters
tem Description/Default Range of Values
string String data. Any existing sensor
calibration table
name or
save/recall register.
Example

Error Messages

MEM:CLE "HPS84ABS5A" This command clears the contents
of sensor calibration table
HP 8485A

If the sensor calibration table or save/recall register name does not exist
error -224, “Illegal parameter value” occurs.
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MEMory Subsystem
MEMory:CLEar:.TABLe

MEMory:CL.Ear:TABLe

This command is used to clear the contents of the sensor calibration table,
currently selected using MEMcry : TABLe : SELect. Although the sensor

calibration table remains, a MEMory : TABLe: FREQuanay | GATN: POINtg?
query returns a ¢ as there are no contents in the sensor calibration table.

For sensor calibration tables, this command is an alternative form of the
MEMory: CLEar [ :NAME] cornmand, the only difference being the method
in which the sensor calibration table is selected.

Note The contents cleared using this command are non-recoverable.

Syntax

(MEM - :CLE y—{ - TABL )}~

Example

MEM:CLE: TABL This command clears the contents
of the currently selected sensor
calibration table.

Error Message

If no sensor calibration table is selected error -221, “Settings conflict”
oceurs.
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MEMory Subsystemn
The MEMory:FREE Node

The MEMory:FREE Node

This node is used to return information on the amount of free memory
space available for sensor calibration tables and save/recall registers.

The commands associated with this node are:

MEMory :FREE ! :ALL]?
MEMory : FREE: STATe?
MEMory : FREE : TABLe?
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MEMory Subsystem
MEMory:FREE[:ALL]?

MEMory:FREE[:ALL]?

This query returns the amount of memory free for both the sensor
calibration tables and save/recall registers. The format of the response is:

<bytes_avallable>,<bytes_in_use>

(MEM »——»{ -FREE

Syntax

Example

MEM: FPREE? This command queries the amount

of free memory in total.
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MEMory Subsystem
MEMory:FREE:STATe?

MEMory:FREE:STATe?

This query returns the amount of memory free for save/recall registers.
The format of the response is:

<bytes_avallable>, <bytes_in_ use>

Syntax
(MEM »—»( FREE »—»{:STAT —»{ ? >
Example
MEM: FREE : STAT? This command gueries the amount
of free memory for save/recall
registers.
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MEMory Subsystem
MEMory:FREE: TABLe?

MEMory:FREE:TABL.e?

This query returns the amount of memory free for sensor calibration
tables. The format of the response is:

<byvtes_available>, <bytes_in_use>

Syntax

(MEM —»(-FREE r—»(TABL )7 —»

Example

MEM: FREE : TABL? This command queries the amount
of free memory for sensor
calibration tables.
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MEMory Subsystem
MEMory:NSTates?

MEMory:NSTates?

This query returns the number of registers that are available for
savefrecall. As there are ten registers this query always returns ten.

Syntax
(MEM)>—»NST —»{2 —»
Example
MEM:NST? This command gueries the number
of registers available for
save [ recall.
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MEMory Subsystem
The MEMory:STATe Node

The MEMory:STATe Node
This node is used to query and define register names.

The commands associated with this node are:

MEMory : 8TATe: CATalog?
MEMory : 8TATe: DEFine
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MEMory Subsystem
MEMory:STATe:CATalog?

MEMory:STATe:CATaleg?

This query returns a list of the save/recall register names in ascending

________________ order of register number. The format of the response is:
<gtrings,<string>,..... ,<string>

Syntax

(MEM —{:STAT r—»(CAT »—»{? —»

Example

MEM: STAT:CAT? This command gueries the register

names.
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MEMory Subsystem
MEMory:STATe:DEFine <string>,<numeric_value>

MEMory:STATe:DEFine <string>,<numeric_value>

This command is used to associate a name with a save/recall register

number.
Syntax
{ MEM r—»(:STAT —»(_:DEF Space|-#{ string |-, »] numeric_value
Space|--m string
Parameters
ftem Description/Defauit Range of Values
string A string detailing the register name. A A to Z (uppercase}
maximum of 12 characters can be used. 2 to z (lowercase)
0-9
. {underscore)
numeric_value | A numeric value («<NRZ>) for the register 0to 9
number.
Example
MEM:STAT:DEF “SETUPL", 4 This command names register 4
SETUPI.
Query
MEMory : STATe:DEFine? <string>
The query returns the register number for the given register name.
Query Example '
MEM: STAT: DEF? “SETUPLY This command queries the register
number of SETUP].
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MEMory Subsystem
MEMory:STATe:DEFine <string>,<numeric_value>

Error Messages

If the register number is out of range, error -222, “Data out of range”
occurs.

If the name is invalid, error -224, “Illegal parameter value” occurs.

If a register or sensor calibration table with the same name already exists,
error -257, “File name error” occurs (command only).

7-20 HP EPM-441A/442 A Programming Guide




MEMory Subsysiem
MEMory:TABLe Node

MEMory:TABLe Node

This node is used to define a sensor calibration table and to write to and
read data from it.

The commands associated with this node are:

MEMory : TABLe : FREQuency <numeric_values{,<numeric_values}

MEMory : TABLe: FREQuency : PFOINLs?

MEMory : TABLe : GAIN{ : MAGNitude]
<numeric_values{,<numeric_value>}

MEMOry : TARLe :GAINT : MAGNiLtude] : POINLg?

MEMory : TARLe :MOVE <string>,<string>

MEMory : TARLe: SELect «string>
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MEMory Subsystem _
MEMory:TABLe:FREQuency <numeric_value>{,<numeric_value>}

MEMory:TABLe:FREQuency <numeric_value>{,<numeric_value>}

Syntax

This command is used to enter frequency data into the current sensor
calibration table. Any previous frequency list is cleared before the new
frequencies are stored. The frequencies must be entered in ascending
order. Entries in the frequency lists correspond as shown with entries in
the calibration factor lists. The first calibration factor entered using the
MEMory : TABLe : GAIN command is used as the reference calibration
factor.

Frequency Calibration Factor

- Reference Calibration Factor

Frequency 1 Calibration Factor 1
Fregquency 2 Calibration Factor 2
Frequency 80 Calibration Factor 80

The number of frequency points must be one less than the number of
calibration factor points. This is verified when the sensor calibration table
is selected using SENGe:CORRection:CSET:SELect <strings.

Ensure that the frequency points you use cover the frequency range of the
signals that you want to measure. If you measure a signal with a
frequency outside the frequency range defined in the sensor calibration
table then the power meter uses the highest or lowest point in the sensor
calibration table to calculate the calibration factor.

The power meter is capable of storing 20 tables of 80 frequency points.

numeric_value

(MEM)——P(:TABLM:FREQ}-CISpace

o)
LN Y
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MEMory Subsystem
MEMory:TABLe:FREQuency <numeric_value>{,<numeric_value>}

Parameters
Hem Description/Default Range of Vaiues
numeric_value | Anumeric vaiue for the frequency. The | I kHzto
default units are He. 999.9 GHzb 2
1. The following measurement units can be used:
* H=z
¢ kHz (10%)
»  MHz (10%)
¢ GHz (109
2. All frequencies are truncated to a multiple of 1 kHz.
Example
MEM: TABL: FREQ 200kHz, 600kHz This command enters
frequencies of 200 kHz and
600 kHz into the currently
selected sensor calibration
table.
Query
MEMory : TABLe :FREQuency?
The guery returns a list of frequency points for the sensor calibration
table currently selected. The frequencies are returned in Hz,
Query Example

MEM: TABL: FREQ? This command queries the
frequency points in the currently
selected sensor calibration table.
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MEMory Subsystem
MEMory: TABLe:FREQuency <numeric_value>{,<numeric_value>}

Error Messages

If more than 80 frequencies are in the list, error -108, “Parameter not
allowed” occurs.

If the frequencies are not entered in ascending order, error -220,
“Parameter error;Frequency list must be in ascending order” occurs.

If a sensor calibration table has not been specified using the
MEMory : TABLe : SELect command, the data cannot be entered into the
sensor calibration table and error -221, “Settings confiict” occurs.

If a frequency is sent which is cutwith the allowed frequency range, error
-222. “Ddata out of range” occurs.
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MEMory Subsystem
MEMory:TABLe:FREGuency:POINts?

MEMory:TABLe:FREQuency:POINis?

This query returns the number of frequency points for the sensor
calibration table currently selected. The response format is <NRf>. If no
frequency values have been set, this command returns 0. If no sensor
calibration table is selected, this command returns Naw.

Syntax

(MEM —»{TABL —»{ :-FREQ )—»( :POIN

Example

MEM: TABL:FREQ: POIN? This command queries the number

of frequency points in the current
sensor caltbration table,
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MEMory Subsystem
MEMory: TABLe:GAIN[:MAGNitude] <numeric_value>{,<numeric_value>}

MEMory: TABLe: GAIN[:MAGNitude] <numeric_value>{,<numeric_value>}

This command is used to enter calibration factors into the sensor
calibration table currently selected using MEMory : TARLe : SELect. Any
previous calibration factor list is cleared before the new calibration factors
are stored.

A maximum of 81 parameters can be sent with this command. The first
parameter is the reference calibration factor, each subsequent parameter
is a calibration factor point in the sensor calibration table.

Entries in the frequency lists correspond as shown with entries in the
calibration factor lists.

Calibration Factor Frequency

Reference Calibration Factor -

Calibration Factor 1 Frequency 1

" #

Calibration Factor 80 Freguency 80

The number of frequency points must be one less than the number of
calibration factor data points. This is verified when the sensor calibration
table is selected using SENSe:CORRaction:CSET: SELect <strings.

Syntax
(MEM »{ - TABL r¥{ ;GA}N)—[—( :MAGN)TCISpace
Parameters
tem Description/Defauit Range of Values
numeric_value | A numeric¢ value for the calibration 1.0to 150.0

factors. The units are PCT.
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MEMory Subsystem
MEMory:TABLe:GAIN[:MAGNitude] <numeric_value>{,<numeric_valiue>}

Example
MEM: TABL:CAIN 97,%9.5,97.4  This command enters a reference
calibration factor of 97% and
calibration factors of 99.6% and
97.4% into the current sensor
calibration table.
Guery

MEMory : TABLe : GATIN[ : MAGNItude]?

The query returns a list of ¢calibration factor points for the currently
selected sensor calibration table.

Query Example

MEM: TABL : GATN? This command queries the
calibration factors in the current
sensor calibration table.

Error Messages

If more than 81 calibration factors are in the list, error -108, “Parameter
not allowed” occurs.

If a sensor calibration table is not specified using the
MEMory : TABLe: SELect command, the data cannot be entered and error
-221, “Settings conflict” occurs.

If any of the calibration factors are outwith the allowed range, error -222,
“Data out of range” oceurs.
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MEMory Subsystem
MEMory: TABLe:GAIN[:MAGNitude]:POINts?

MEMory: TABLe: GAIN[:MAGNitude]:POINts?

This query is used to return the number of calibration factor points
including the reference calibration factor for the currently selected sensor
ealibration table.

If no values have been sent, 0 is returned. If no sensor calibration table is
selected, NAN 18 returned.

Syntax

(MEM r»( :TABLH:GAIN)—I—K MAGN T»( POIN—» 7 —>

Example

MEM: TABL:GAIN: POIN? This command gueries the number
of calibration points in the current
sensor calibration table.
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MEMory Subsystem
MEMory:TABLe:MOVE <string>,<string>

MEMory: TABLe:MOVE <string>,<siring>

This command is used to rename a sensor calibration table.

Syntax
(MEM —»{(TABL }-»(:MOVE)—»Space|—p{ string | ()
Parameters
ltem Description/Default Range of Values
string A string containing the existing table | existing table
{ist parameter) | name, name
string A string detailing the register name. A to Z (uppercase)
{2nd parameter) | A maximum of 12 characters can be a to z (lowercase)
used. 0-9
_{underscore)
Example

MEM:TABRL:MOVE "tabl", "tabla" This command renames a table
named tabl to tabla.

Error Messages

If either sensor calibration table name is invalid, error -224, “Illegal
parameter value” occurs.

If the first parameter does not match an existing table name, error -256,
“File name not found” occurs.

If the second parameter matches an existing table name or save/recall
register, error -257, “File name error” occurs.
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MEMory Subsystem
MEMory:TABLe:SElLect <string>

MEMory:TABLe:SELect <string>

This command is used to activate a sensor calibration table. A sensor
calibration table must be activated before any operation can be performed

on it.
Syntax
(MEM —»(:TABL ~»{:SEL )—C}Space[wt-l stringb—p
Parameters
ltem Description/Defauit Range of Values
string A string detailing the sensor calibration | A to Z (uppercase)
table name. A maximum of 12 a to z (lowercase)}
characters can be used. 0-9
_{underscore)
Example
MEM:TARBL:SEL *Sensorlr” This command selects a sensor
calibration table named
“Sensorl”.
Query

MEMory : TABLe: SELect?

The query returns the name of the currently selected sensor calibration
table.
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OUTput Subsystem

QUTPut Subsystem
OUTPut Subsystem
The oUTPut command subsystem is used to switch on and off the
POWER REF ocutput.
Keyword Parameter Form Notes Page

QUTPuL
:ROSCillator
[:STATe! <Booleans page 8-3
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OUTput Subsystem
OUTPut:ROSCillator[:STATe] <Boolean>

OUTPut:ROSCillator[:STATe] <Boolean>
This command is used to switch on and off the POWER REF output

Syntax
OUTP :ROSC :STAT Space 010OFF »
e
Li® H r
Example
CUTP:ROSC:STAT 1 This command switches on the
POWER REF output.

Reset Condition

On reset, the POWER REF output is switched off,

Query
UTPUt:ROSCillator[:STATel?

The query command enters a 1 or 0 into the output buffer indicating
whether or not the POWER REF is switched on.

* 1 is returned when the POWER REF output is switched On.
* 0 is returned when the POWER REF output is switched OFr.

Guery Example

OUTP:ROSC? This command queries the status
off the POWER REF ouiput.
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OUTput Subsystem
OUTPut:ROSCillator[:STATe] <Boolean>
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SENSe Subsystem
[SENSe] Subsystem

[SENSe] Subsystem

The SENSe command subsystem directly affects device specific settings
used to make measurements. The SENSe node is optional since this is the
primary function of the power meter. The high level command CONFigure
uses the SENSe commands to prepare the power meter for making
measurements. At a lower level SENSe enables you to change the following
parameters: RANGe, FPREQuency, LOSS, CFACator |GRINT {calibration
factor), GAIN2 (channel offset), DCYCle (duty eycle), and AVERage,
without completely re-configuring the power meter.

The sENSe command subsystem also provides a limit checking function.
This function allows you to set the power meter’s upper and lower
measurement limits. The power meter monitors the power level and
indicates when these limits are exceeded.

The SENSe command subsystem also allows you to select the
measurement speed and the sensor calibration table used for frequency
correction.

The numeric suffix of the SENSe program mnemonic in the SENSe
commands refers to a channel, that is SENSel and SENSeZ represent
channel A and channel B respectively. If you are using the single channel
HP EPM-441A power meter the SENSeZ commands are irrelevant and
cause the error “Header suffix out of range.”

9.2 HP EPM-441A/442A Programming Guide




SENSe Subsystem

[SENSe] Subsystem
Keyword Parameter Form Notes Page
[SENSe[1]] ISENSe2
: AVERage
:COUNE snumeric value> page 9-5
L AUTO <RBocleans> | ONCE page 9-7
[ :3TATe] <Booleans> page $-10
1CORRection
(CHACC oY {GATNG
[rINPut]
[ MAGNitude! cnumerlso values page 9-24
tCEET
{:8ELect ] <strings page 9-13
1 STATe <Bogleans> page 9-15
(DOYCle | GATNG
{:INPuL]
[:MAGNLLude] crnumeric_values page 9-18
:5TATe <Boolean:s> page 9-21
P GALNZ
[:ImPue]
[:MAGNItude] <numeric_values= page 9-24
:STATe <Booleans page 9-27
1 LOSs2
[ :INPuc]
[ :MAGNitude] <numeric_values page 9-30
1 STATe <Booleans page 9-32
1FREQuenay
[:CW I : FiXed] <numeric_values page 9-34
tLIMiL
:CLEar
S AUTO <Boolean>|ONCE page 9-37
[:IMMediate] [no query] page 9-39
i FPAIL? [query only] page 9-40
(FCOUnt? [query only] page 9-41
 LOWer
[ :DATA]} <numeric values page 9-43
1 STATe <Boolean> page 9-45
(UPRer
[ :DATA] <numeric_wvalues> page 9-46
: POWer
tAC
:RANGe <pumeric _values [non-SCPI} page 3-48
: AUTO <Boclean> page 9-49
:S§PFed <numeric_value> [non-SCPI] page 9-51
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SENSe Subsystem
ISENSe[1]]ISENSe2:AVERage Node

[SENSe[1]IISENSe2:AVERage Node

This node controls averaging which is used to improve the meagurement
accuracy. The AVERage subsystem combines successive measurements to
produce a new composite result.

The commands associated with this node are:

[SENGe[1]!|8ENSe2 : AVERage: COUNL <numeric values
[SENSe {117 | SENSe? :AVERage : COUNL 1 AUTO <Boolean>
ISENSe[1]]|8ENSe2 :AVERage [ : STATe] <Boolean>
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SENSe Subsystem
ISENSe[1]]ISENSe2: AVERage:COUNt <numeric_value:

[SENSef1]]|SENSe2: AVERage: COUNt <numeric_value>

This command is used to enter a value for the filter length. I
[SENSe[11] |SENSe2:AVERage : COUNT : AUTO is set to ON then entering a
value for the filter length automatically sets it to OFF. Increasing the value
of filter length increases measurement accuracy but alse increases the
time taken to make a power measurement.

Entering a value using this command automatically turns the
[SENSe[1]] | SENSeZ:AVERage: 8TATe command to ON.

Note For most applications, automatic filter length selection
([SENSe[1]]|SENSe2: AVERage : COUNL : AUTO ON) is the best
mode of operation. However, manual filter length selection
([SENSe[1]] |SENSe2 : AVERage : COUNt «numeric_values>)is
useful in applications requiring either high resolution or fast
settling times.

{ AVER —{(:COUN }—I—blg Space
i
!
§

numeric_vaiune ]—--
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Parameters

SENSe Subsystem
[SENSe[1]1ISENSe2:AVERage: COUNt <numeric_value>

Hem Description/Default

Range of Values

numeric_value | A pumeric value defining the filter length, | 1 to 102412

The default value, DETF, is 4. The value for DEF
M1 is 1. The value for ¥aX is 1024 MIN
MAX

1. If a numeric value is specified which is not a binary multiple, the power meter
rounds the value to the nearest power of 2 within the range allowed. Thatis 51is
rourded to 4 and 7 is rounded to 8. If the filter length is exactly half way between to
powers of twe the length is rounded down (that is 6 rounds to 4).

2, In HP 437B remote programming language you cannot enter a value of 1024.

Example

Reset Condition

Query

Query Example

Error Message

AVER:COUN 400 This command enters a filter

length of 400 for channel A. The

power meter rounds this up to 512.

On reset, the filter length is set to 4.

AVERage: COUNE? [MIN|MAX]

The query returns the current setting of the filter length or the values
associated with MIN and MaX. The format of the response is <NR1>.

AVER: COUN? This command queries the filter

length for channel A.

If a filter length value is entered using

[SENSe[1]] | SENSeZ :AVERage : COUNt while

[SENSeii]l] | SENSel:8PFed is set to 200, the error -221, “Settings
Conflict” occurs. However, the filter length value is set but the
[SENSe[1]] | SENSe2 : AVERage : STATe command is not automatically
set ON.
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SENSe Subsystem
[SENSe[1]]ISENSe2:AVERage:COUNL:AUTO <Boolean>IONCE

[SENSe[1]HSENSe2: AVERage: COUNL: AUTO <Boolean>|ONCE

This command is used to enable and disable automatic averaging. ONCE
has no affect on the power meter.

When the auto filter mode is enabled, the power meter automatically sets
the number of readings averaged together to satisfy the averaging
requirements for most power measurements. The number of readings
averaged together depends on the resolution and the power level in which
the power meter is currently operating. Figure 9-1 lists the number of
readings averaged for each range and resclution when the power meter is
in auto filter mode.

Setting this command to ON automatically sets the
[SENSe[Ll]] | SENE8eZ :AVERage : STATe command to ON,

Figure 9-1: Averaged Readings

Resolution Setting

Minimum Sensor Power 1 2 3 4
A 1 8 128 128 A
o e .
& 1 1 16 256 |E
-3 . /R =3
o o @
&.8 1 1 2 32 |2
N1 S U o
28 1 1 1 16 |8
£A S
-------------------------------------------- Gq
&
1 1 1 8
Maximum Sensor Power Y

If [SENSe[1]] |SENSe2:AVERage: COUNL : AUTO is set to OFF, the filter
length is set by the [SENSe[1]] | SENSe2: AVERage :COUNt command.
Using the [SENSe[1]] | SENSe2 : AVERage : COUNt command
automatically disables automatic averaging.

Auto averaging is enabled by the MEASure: POWer: AC? and
CONFigure: POWer: AC? commands.

HP EPM-441A/442A Programming Guide 9-7




SENSe Subsystem
[SENSe[1]]ISENSe2:AVERage:COUNt:AUTO <Boolean>IONCE

Note For most applications, automatic filter length selection
([SENSe[1]] |SENSe2 : AVERage: COUNt : AUTO ON) is the best
mode of operation. However, manual filter length selection
([SENSe[1]]|8ENSe? : AVERage : COUNEL <numeric_values)is
useful in applications requiring either high resolution or fast
settling times.

Syntax
AVER —»(:COUN —»(AUTO
Example
AVER:COUN:AUTQ OFF This command disables
automatic filter length selection for
channel A.

Reset Condition

On reset, automatic averaging is enabled.
Query

[SENSe[1]] | SENSeZ : AVERage : COUNL : AUTO?

The query enters a 1 or 0 into the output buffer indicating whether
automatic filter length is enabled or disabled.

e 1 is returned when automatic filter length is enabled.

* 0 isreturned when automatic filter length is disabled.

Query Example

AVER:COUN: AUTO? This command queries whether
cutomatic filter length selection is
on or off for channel A.
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: SENSe Subsystem
[SENSe[1]]ISENSe2:AVERage:COUNT:AUTO <Boolean>IONCE

Error Message

If [SENSe[1]] | SENSe2 : AVERage : COUNE : AUTO is set to ON while
[SENSe[1]) | SENSe2:SPEed is set to 200, the error -221, “Settings
Conflict” occurs. However, automatic averaging is enabled but the
[SENSe[1]] | SENSeZ2: AVERage : STATe command is not automatically
set O,
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SENSe Subsystem
[SENSe[1]lISENSe2: AVERage[:STATe] <Boolean>

[SENSe[1]]ISENSe2: AVERage[:STATe] <Boolean>

This command is used to enable and disable averaging.

Syntax

STAT

Example

AVER 1 This command enables averaging
on channel A.

Reset Condition

On reset, averaging is enabled.

Query
[8FNSe[1]1] | SENSe?2 :AVERage [ : STATe] ?
The query enters a 1 or 0 into the output buffer indicating the status of
averaging.
e 1 isreturned when averaging is enabled.
* 0 isreturned when averaging is disabled.
Query Example

SENSZ2 : AVER? This command queries whether
averaging is on or off for channel B.

Error Message

If (SENSe[1]] | SENSe2:AVERage : STATe is set to ON while
[SENSe[1]] | SENSe2:SPEed is set to 200, the error -221, “Settings
Conflict” occurs.
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SENSe Subsystem
[SENSe[11IISENSe2:CORRection Node

[SENSe[1]]ISENSe2:CORRection Node

This node provides for known external losses or gains. These are used to
enter duty cycle values, calibration factors and other external gains and
losses.

The commands associated with this node are:

[SENSe[1]] | SENSeZ:CORRection:C8ET]:8ELact] <strings

[GENSe[11]1SENSe2 :CORRaection:CSET: STATe <Boolean>

[SENSe[1]] ISENSa2 :CORRection:DCYCle |CGAINS [ 1 INDuL ]
[:MAGHitude] <numeric_value>

[SENSe[1]] ISENSeZ :CORRection:DCYC1le |GAINI i STAT:e <Roolean>

[SENSe[1]] ISENSeZ :CORRection:CFACtor |GAINIL|Z] [ INPut]
[:MAGNitude] <numeric_value>

[SENSe[1]1118ENSeZ : CORRecrion:GAINZ : 8TATe <Booleans

[SENSe[1]] !8ENSeZ :CORRection:LOSS2 [ INPutl [ MAGNL-ude]
<numeric_values

[SENSe[1]] |SENSe2 :CORRection:LOSSZ 1 STATe <Boolean:s
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SENSe Subsystem
ISENSe[1]]ISENSe2:CORRection:CSET Node

[SENSe[1]]ISENSe2:CORRection:CSET Node

This node is used to select the active sensor calibration table,

Note These commands are only relevant with the HP 8480 series power
sensors. If any of these commands are used when an HP E-series
power sensor is connected the error -241, “Hardware missing”
oceurs.

The commands associated with thirs node are:

[SFNSe{11] | SENSe2 :CORRection:CSET[:SELect] <string>
[SENSe[1]]|8ENSe? : CORRection: CSET: 8TATe «Boolean>
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SENSe Subsystem
[SENSe[1]]ISENSe2:CORRection:CSET[:SELect] <string>

[SENSe[1]]ISENSe2: CORRection:CSET[:SELect] <string>

This command is used to enter the name of the sensor calibration table
which is to be used to determine the calibration factors used for frequency
correction. The calibration factor is interpolated from the table using the
setting for [SENSe[1]] | SENSeZ: FREQuency.

Note If [SENSel1])] | SENSe2:CORRection: CSET: STATe is set to OFF,
the sensor calibration table is not being used.

Syntax
CORR —»{ :CSET )—r(;sm T Space H}E&?ﬁg}]—»
&)
()
Parameters
tem Description/Default Range of Values
string String data representing a sensor | Any existing table name. (Te
catibration table name. list names use
MEMory :CATalog:TABle?. )
Example

CORR:CSET "PW1™ This command enters the name of
the sensor calibration table which
is to be used on channel A.

Reset Condition

On reset the selected table is not affected.
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Query

Quiery Example

Error Messages

SENSe Subsystemn
[SENSe[1]lISENSe2:CORRection:CSET[:SELect] <string>

[CENSe[1]]!8ENSe2 :CORRection: CSET: [SELect1?

The name of the sensor calibration table is returned as & quoted string. If
no table is selected an empty string is returned.

CORR:CSET? This command queries the sensor
calibration table currently used for
channel A.

If <string> is not valid, error -224, “Illegal parameter value” occurs.

If a sensor calibration table called <string> does not exist, error -256,
“File name not found” occurs.

When the sensor calibration table is selected, the power meter verifies
that the number of calibration points defined is one more than the nurmber
of frequency points defined. If this is not the case, error -226, “Lists not the
same length” occurs.

If this command is used when an HP E-series power sensor is connected
the error -241, “Hardware missing” oceurs.
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SENSe Subsystem
[SENSe[1]JISENSe2:CORRection:CSET:STATe <Boolean>

[SENSe[1]]ISENSe2:CORRection:CSET:STATe <Boolean>

Syntax

SENS2

This command is used to enable and disable the use of the currently active
sensor calibration table. When a sensor calibration table has been selected
and enabled the calibration factors stored in it can be used by specifying
the required frequency using the [SENSe[1]] | SEN&e2 : FREQuency
command.

When this command is set to CN, the reference calibration factor is taken
from the sensor calibration table and is used during calibration.

{1 (O »(CORR —»_:CSET —»(:STAT) i:; Space

» 7}
NS

Example

Reset Condition

Query

CORR:CSET:8TAT 1 This command enables the use of
the currently active sensor
calibration table for channel A.

On reset, the sensor calibration table is not affected.

[SENSefl]] | SENSeZ :CORRection:CEET:STATe?

The query returns a 1 or 0 into the cutput buffer indicating whether a
sensor calibration table is enabled or disabled.

* 1 is returned when the sensor calibration table is enabled.
* 0 isreturned when the sensor calibration table is disabled.
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SENSe Subsystem
[SENSe{11]ISENSe2:CORRection:CSET:8TATe <Boolean>

Query Example

SENSZ : CORR: CSET: STAT? This command gueries whether
there ie currently an active sensor
calibration table for channel B.

Error Message

If you attempt to set this command to ON and no sensor calibration table
has been selected using the

[SENSe[171] | SENSe2:CORRection:CSET: [SELect] command then
error -221, “Settings conflict” occurs and

[SENSe{1]] | 8ENSe?Z :CORRection:CSET: STATe remains OFF,
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SENSe Subsystem
[SENSe[1]]ISENSe2:CORRection:DCYCIleiGAIN3 Node

[SENSe[1]]iSENSe2:CORRection:DCYClelGAIN3 Node

This command node controls the pulse power measurement feature of the
power meter,

The commands assoclated with this node are:

[SENSe [1]] | SENSe2:CORRaection:DUYCle | GAINI [ : INPut ]
[:MACGNitude] <numeric_value>
[SENSe[11] | SENSe2 :CORRection:DCYCLle |CGAINI : 8TATe <Booleans

Note You can use either DCYCLe or GAIN3 in these commands, both do
the same. Using GAIN2 complies with the SCPI standard whereas
DCYCle does not, but may make your program more
understandable.
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SENSe Subsystem
[SENSe[1]jISENSe2:CORRection:DCYClel GAINI[:INPut][:MAGNitude]

[SENSe[1]]ISENSe2: CORRection:DCYClelGAIN[:INPut][: MAGNitude] <numeric_vaiue>

This command is used to set the duty cycle for the pulse power
measurement feature of the power meter. Pulse power measurements
average out any aberrations in the pulse such as overshoot or ringing. The
result returned for a pulse power measurement is a mathematical
representation of the pulse power rather than an actual measurement.
The power meter measures the average power in the pulsed input signal
and then divides the result by the duty cycle value to obtain a pulse power
reading.

Entering a value using this command automatically turns the
[SENSe [1]] | SENSel:CORRection:DCYCle |GAIN3 :STATe command
to OM.

Note

Pulse measurements are not recommended using HP E-series
power sensors at power levels above -20 dBm.

Pulse power averages out any aberrations in the pulse such as
overshooting or ringing. For this reason it is called pulse power
and not peak power or peak pulse power.

In order to ensure accurate pulse power readings, the input signal
must be pulsed with a rectangular pulse. Other pulse shapes (such
as triangle, chirp or Gaussian) will cause erroneous results,

The pulse power on/off ratio must be much greater than the duty
cycle ratio.
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SENSe Subsystem
[SENSe[1]]ISENSe2:CORRection:DCYClelGAIN3[:INPut}{:MAGNitude]

CORR)T»(:DCYC NP )J—[b(:MAGN

. num.eric__valueimmwmwb

Syntax

Space

Space (MIN ]

(_MAX
A
Parameters
item Description/Default Range of Values
numeric_value | A numeric value for the duty cycle. The | 0.001 to 89.999PCT
default value, DEF, is 1%. The value for —
MTN is 0.001%. The value for MaX is o
99.998%. The units are PCT, and are MIN
optional. MAX
Example
CORR:DCYC 90PCT This command sets a duty cycle of
90% for channel A.

Reset Condition

On reset, the duty cycle is set to 1% (DEF).

Query
[SENSe[1]]|SENSe2:CORRection:DCYCle |GAING [: INPut] [ :MAGNitude] ? [MIN|MAX]

The query returns the current setting of the duty cycle or the values
associated with MIN and MAX.
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Query Example

Error Messages

SENSe Subsystem
[SENSe[11]ISENSe2:CORRection:DCYClelGAIN3[:INPut][:MAGNitude]

This command queries the current
setting of the duty cycle for
channel A.

CORR:GAIN3?

If a duty eycle value is entered using
[SENSe[1]]|SENSe?:CORRection:DCYCle | GAINS while
[SENSe[1]] | SENSeZ:SPEed is set to 200, the error -221, “Settings

Conflict” occurs. However, the duty cycle value is set but the
[SENSe[1]17{SENSe2 : CORRection:DCYCLle | GAIND : §7ATe command is

not automatically set O,
If this command is used when an HP E-series power sensor is connected,

the error -310, “System error;Dty Cyc may impair accuracy with ECP
sensor” occurs. If you are using the HP EPM-442A the error message

specifies the channel.
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SENSe Subsystem
[SENSe[1])ISENSe2:CORRection:DCYClelGAIN3:STATe <Boolean:>

[SENSe[1]]ISENSe2:CORRection:DCYClelGAIN3:STATe <Boolean>

This command is used to enable and disable the pulse power
measurement feature.

The [SENS=[1]1|SENSeZ:CORRection i DOYCle i GATNG command
should be used to enter the duty cycle of the signal you want to measure.

SENS “' CORR}—[—P(:DCYCD—K:STAT Space
l.llllllllll' :GAINS
(SENS2

Example

Syntax

0IOFF )

»(

CORR:DCYC: STAT 1 This command enables the pulse
measurement feature on
channel A

Reset Condition

On reset, the pulse power measurement feature is disabled.,

Query
[SENSe[l]]|SENSeZ:CORRection:DCYCle | GAING : STATe?

The query enters a 1 or 0 into the output buffer indicating the status of
the pulse power measurement feature.

¢ 1 is returned when the pulse power measurement feature is
enabled.

* 0 isreturned when the pulse power measurement feature is
disabled.
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SENSe Subsystem
[SENSe[1]]ISENSe2: CORRection:DCYClelGAIN3:STATe <Boolean>

Query Example

CORR:GAIN3:STAT? This command queries whether
the pulse measurement feature is
on or off.

Error Messages

H[ePNge[1]] {3ENSeZ : CORRection: DCYCle: STATus is set to ON while
[SENSe[1]] | SENSe? : SPEed is set to 200, the error -221, “Settings
Conflict” securs,

If this command is used when an HP E.series power sensor is connected, s
the error -310, “System error;Dty Cyc may impair accuracy with ECP
sensor” occurs. If you are using the HP EPM-442A the error message
specifies the channel.

9-22 HP EPM-441A/442A Programming Guide




SENSe Subsystem
[SENSe[1]HSENSe2:CORRection:GAIN[112] Node

[SENSe[1]11ISENSe2:CORRection:GAIN[112] Node

This node is used to provide a simple correction to the measurement. It is
possible to apply two corrections, one for the calibration factor
(CFACtor | GAINL) and one for any other channel offset (GATNZ).

Note The sENSe[11] | SENSe? : CORRection : CFACtor | GATINL
command can be used for the HP 8480 series power sensors when
no sensor calibration table has been set up. If a sensor calibration
table is selected the error -221, “Settings Conflict” occurs,

Gain and loss correction are a coupled system. This means that a gain set
by [SENSe[1]]]SENSe2 :CORRection:GATN? is represented in the
[SENSe{1]] | SENSeZ:CORRection:LOSS2? command.

L0GSS2 is coupled to GATIN2 by the equation:

i

L when the default unit is linear, and

Loss Gain

Gain = -Loss when the default unit is logarithmic.

The commands associated with this node are:

[SENSe[1l]] | 3ENSe2 :CORRection:CPACC oYy :GATNIL1 2] [ INPuL ]
[:MACGNitude] <numeric_values
[SENSe{1l]] | SENSeZ:CORRection :GAINZ : STATe <Boolean>
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SENSe Subsystem
[SENSel1]]ISENSe2: CORRection:CFACtor| GAIN[112][:INPuti{: MAGNItude]

[SENSe[1]IISENSe2: CORRection:CFACtor|GAIN[1i2][:INPut][:MAGNitude] <numeric_vaiue>

This command is used to enter a value for gain correction. The power
meter corrects every measurement by this factor to compensate for the

gain.

There are two gains which can be set:

CFACtor |GAINI is used to enter a gain correction value for the
calibration factor.

You can use either CFACtor or GAINI in this command, both do
the same. Using GAINT complies with the SCPI standard whereas
CFactor does not but may make your program more
understandable.

CAINZ is used to enter an offset value to compensate for the power
meter setup.

Entering a value for GAINZ using this command automaticaily
turns the [SENSe[1]] | SENSe?2:CORRecticrn:GAINZ : STATe
command to ON.

Gain and loss correction are a coupled system. This means that a
gain set by [SENSe[1]]|SENSeZ:CORRection:CGAINZ is
represented in the [SENSe[1]] | SENSe2:CORRection:LOSS2?
command.

1.0852 is coupled to GAIN2 by the equation:

1

— when the default unit is linear, and

Loss Gain

Gain

i

-t.oss when the default unit is logarithmic.
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SENSe Subsystem
[SENSe[1]]ISENSe2: CORRection:CFACiofrlGAIN[112][:INPut][:MAGNitude]

Syntax

INP j[b( :MAGN

Lv—b( Space

numeric_value———»

Space MIN

S/
Parameiers
ltem Description/Default Bange of Values
nameric_value A numeric value. The default value, | 1to 150PCT!
(for cFACtor DEF, is 100%. The value for MINis DEF
and GAIN1) 1%. The value for MAX is 150%. MIN
MAX
numeric_value A numeric value, The default value, | -100 to +100 dB
(for GATNG) DEF, 18 0.00 dB. The value forMINis | DEF
-100 dB. The value for MAX 1is MIN
+100 dB. MAY
1. For example, a gain of 60% corresponds to a multiplier of 0.6 and a gain of 150%
corresponds to a multiplier of 1.5.
Exampie

SENSZ2 :CORR:GAINZ 50 This command sets a channel
offset of 50 dB for channel B.

Reset Condition

On reset, CFACtor | GATNI is set to 100% and GAIN2 to 0.0 dB.

HP EPM-441A/442A Programming Guide 9.25




Query

SENSe Subsystemn
[SENSe[1]]ISENSe2:CORRection:CFACIoriGAIN[112]{:INPut][: MAGNitude]

[SENSe[1]]1!S8ENSe2 :CORRection: CFACtor IGATNIL | 271 [ INPut) [:MAGNitude]? [MINIMAX]

Query Example

Error Messages

The query returns the current sefting of the gain correction or the values
associated with MIN and MAX.

If [SENSe{1]] | SENSe2:CORRection:LOSS2 is used to set a gain level,
the result of this query is _ 1 when the default unit is linear, and
~Loss? when the default unit Is logarithmic.

CORR:GATINL? This command queries the current
setting of the calibration factor on
channel A.

If a channel offset value is entered using

[SENSe[1]] | SENSe2:CORRection:GAINZ while
[SENSel11]|SENSe?:SPEed is set to 200, the error -221, “Settings
Confiict” occurs. However, the channel offset value is set but the
[SENSe [1]] | SENSe2:CORRection:GAIN2 : STATe command is not

automatically set ON.

The SENSe[11] | $ENSe? : CORRection: CFACtor | GAINL command can
be used for the HP 8480 series power sensors when no sensor calibration
table has been set up. If a sensor calibration table is selected the error
-221, “Settings Conflict” occurs.
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SENSe Subsystem
[SENSe[1]}SENSe2:CORRection:GAIN2:STATe <Boolean>

[SENSe[1]]ISENSe2: CORRection: GAIN2:STATe <Booleans

This command is used to enable and disable a channel offset for the power
meter setup. Since GAIN2 and 1.0552 form a coupled system, the
command is identical to

[SENSe[1]]]SENSe? :CORRection: LOSSZ : STATe.

The [SENSe[1]]|8ENSeZ: CORRectlon: GAINZ command should be used
to enter the gain value.

CORR —»(GAIN2 —»{ -STAT Space

Example

Reset Condition

Query

Guery Example

CORR:GAINZ : STAT ON This command enables o channel
offset on channel A,

On reset, channel offsets are disabled.

[SENSe [1]] | SENSe2 :CORRection :GAINZ : 8TATe?

The query enters 1 or 0 into the output buffer indicating the status of the
channel offsets.

¢ 1 isreturned if a channel offset is enabled.

*  (isreturned if a channel offset is disabled.

CORR:GAINZ : STAT? This command queries whether or
not there is a channel offset
applied to channel A.
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SENSe Subsystem
[SENSe[1]]ISENSe2:CORRection:GAIN2:STATe <Boolean>

Error Message

If [SENSe[1]] | SENSe2 : CORRection:GAINZ : $TATe is set to ON while
[SENSe[1]1] | SENSe? : 3PEed is set to 200, the error -221, “Settings
Conflict” oceurs,
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SENSe Subsystem
[SENSe[1]ISENSe2:CORRection:LOSS2 Node

- [SENSe[1]]ISENSe2:CORRection:LOSS2 Node

This node is used fo provide a simple correction to the measurement for an
external loss,

Loss and gain correction are a coupled system. This means that a loss set
by [SENSe[1]1]|8ENSe2: CORRectlion:LOSS?2 is represented in
[SENSe!1]]1SENSeZ:CORRection:GAIN2? command.

Losg2 is coupled to GATINZ by the equation

1

— When the default unit is linear, and

Gain oz

B

Loss = ~-Gain when the default is logarithmic.

The commands associated with this node are:

[SENSe[1]1 ISENSe2 :CORRection:LOSS2 [ INPutr] [ :MAGNitude]
<numeric_wvaiues
[SENSe [1]]18ENSe2 :CORRection: LOSS5Z:8TATe <Boolean>
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SENSe Subsystem
[SENSe[1]]ISENSe2: CORRection:LOSS2[:INPut][:MAGNitude] <numeric_value:>

[SENSe[1]]'SENSe2: CORRection:L.OSS2[:INPut][:MAGNitude] <numeric_value>

This command is used to enter a channel offset value for the power meter
setup, for example cable loss. The power meter then corrects every
measurement by this factor to compensate for the loss.

Entering a value for L.OSS?2 using this command automatically turns the
[SENSe[1)] | SENSe2 : CORRection:LOSS2 : STATe command to ON.

Loss and gain correction are a coupled system. This means that a loss set
by [SENSe[1]] | SENSe2: CORRection:LOSS2 is represented in
[SENSe[1]] | SENSe? : CORRection:GAINZ ? command.

L0OSS2 is coupled to GATNZ by the equation

_ 1 when the default unit is linear, and

Ga
ain Loss

~Gain when the default is logarithmic.

Loss

numeric_vahlei—-—-

Space MIN )]
S/
------ Parameters
ltem Description/Default Range of Vaiues
numeric_value A numeric value. The default -100 to +100 dB

value, DEF, is 0.00 dB. The value DEF
for MIN is -100 dB. The value for MIN
MAY is +100 dB. MAX
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Example

Reset Condition

Query

EQ

Query Example

Error Message

SENSe Subsystem
[SENSe[1]]ISENSe2:CORRection:LOSSZ[:INPut][:MAGNitude] <numeric_value>

CORR:LOSS2 50 This command sets a channel
offset of 50 dB for channel A.

On reset, LCSS2 is set to 0.00 dB.

SENSe[1]] | SENSeZ:CORRection:LOSSZ2 [ INPut] [:MAGNitude]? [MIN|MAX]

The query returns the current setting of the channel offset or the values
associated with My and MAX.

If [SENSe(1]] | 8ENSeZ:CORRection :GATNZ is used to set a loss level,

the result of this query is é}liﬁ—é when the default unit is inear, and

-Gain2 when the default is logarithmic.

CORR:LOSSZ? This command queries the current
setting of the channel offset on
channel A.

If a loss correction value is entered using

[SENSe[l]] | SENSeZ : CORRection:LOSS2 while

[SENSe[1]] | SENSe2 : SPEed is set to 200, the error -221, “Settings
Conflict” occurs, However, the correction value is set but the
[SENSe[1]] | SENSe2 : CORRection:LOSS2 : STATe command is not
automatically set ON.

The SENSe [1]1] | SENSe2:CORRection:LOSS2 command can be used for
the HP 8480 series power sensors when no sensor calibration table has
been set up. If a sensor calibration table is selected the error -221,
“Settings Conflict” occurs.
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SENSe Subsysiem
[SENSe[1]ISENSe2:CORRection:LOSS2:STATe <Boolean>

[SENSe[1]]ISENSe2: CORRection:LOSS2:STATe <Boolean>

This command is used to enable and disable a loss correction for the power
meter setup, for example cable loss, Since L0SS2 and GAINZ form a
coupled system, the command is identical to

[SENSe[1]1] ] SENSe? :CORRection:GAINZ : 3TATe.

The [SENSe[1]] { SENSe2 : CORRect ion:1L0S82 command should be used
to enter the loss value,

CORR —»{.LOSS2)—p»{:STAT Space

Example

SENSZ : CORR: LOSS2:8TAT 1 This command enables loss
correction on channel B.

Reset Condition

On reset, loss correction is disabled.

Query
[SENSe[11] | SENSe2 :CORRection:LOSS2: 8TATa?

The query enters 1 or 0 into the output buffer indicating the status of the
loss correction.

s 1 is returned if loss correction is enabled.
s 0 ig returned if loss correetion is disabled.

Query Example

CORR:LOSS2 : §TAT? This command queries whether
the loss correction on channel A is
on or off.
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SENSe Subsystem
[SENSe[1]lISENSe2:CORRection:LOSS2:STATe <Boolean>

Error Message

If [SENGel1]1 | 8ENSe2 :CORRection 1 LOSS2 : 8TATe is set to ON while
[SENSe[1]]|S8ENSe?: 5PFad is set to 200, the error -221, “Settings
Conflict” occurs.
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SENSe Subsystem
[SENSe[1}]ISENSe2:FREQuency[:CWI:FiXed] <numeric_value>

[SENSe[1]ISENSe2:FREQuency[:CWI:FIXed] <numeric_value>

This command is used to enter a frequency. If the frequency does not
correspond directly to a frequency in the sensor calibration table, the
power meter calculates the calibration factor using linear interpolation.
For HP 8480 series power sensors the power meter uses linear
interpolation to calculate the calibration factoer for the frequency entered if
[SENSe[17]|SENSe2:CORRection:CSET: STATe is ON. For HP E-series
power sensors, the calibration factor is calculated using the sensor’s
calibration factor data held in its EEPROM.

Syntax

numem'c_value}———

FREQ Space

7 Space - MIN

MAX
e
Parameters
ltem Description/Default Range of Values
numeric_value | A numeric value for the frequency. The 1 kHz to
default vaiue, DEF, is 50 MHz. The value 999.999 GHz! :
for Mz is 1 kHz. The value for MAX is DEF b
999.999 GHz. The default units are HZ. MIN
MAN

1. The following measurement units can be used:

¢ Hz

_____ *  kHz (10%)
s  MHz (109
s  GHz (10%
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Example

Reset Condition

Query

Query Example

SENSe Subsystem
[SENSe[1]]ISENSe2:FREQuency[:CWI:FiXed] <numeric_value>

FREQ 500kHz This command enters a channel A
frequency of 500 kHz.

On reset, the frequency is set to 50 MHz (DEF).

[SENSel[l]] I SENSe2 :FREQuency { :CW| :FIXed]? [MINIMAX]

The guery returns the current frequency setting or the values associated
with MIN and ¥MAX. The units in which the results are returned are Hz.

SENS2:FREQ? This command queries the
channel B frequency setting.
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SENSe Subsystem
The [SENSe[1]!SENSe2:LIMit:CLEar Node

The [SENSe[1]]ISENSe2:LiMit:CL.Ear Node

This node contains the commands that are used to clear any limit failures. -

The commands associated with this node are:

[SENSe[117 | SENSe2:LIMit:CLEar: AUTO <Boolean>{ONCE
[SENSe[11] | SENSe2:LIMit:CLEar|:IMMediate]
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SENSe Subsystem
[SENSe[1]lISENSe2:LIMit:CLE2r: AUTO <Boolean>IONCE

[SENSe[1]]iISENSe2:LIMit:CLEar: AUTO <Boolean>IONCE

This command is used to control when the FCO (fail counter) is cleared of
any limit failures. The FCO is used to determine the results returned by
the [SENSe[1]7|SENSeZ :LIMit:FAIL? query.

If on is specified, the FCO is set to 0 each time & measurement:
* isinitiated using INITiate:IMMediate].
* isinitiated using INITiate:CONTinuous ON.
* s measured using MEASure?
* isread using READ?

If oFF is specified, the FCO is not cleared by the above commanda.

If ONCE is specified, the FCO is cleared only after the first initialization
then starts accumulating any limit failures.

Syntax
LIM —» :CLE —»(:AUTO Space
Example
SENSI:LIM:CLE:AUTO 1 This command switches on
automatic clearing of the FCO for
channel A.

Reset Condition

On reset, both channels are set to oN

HP EPM-441 A/442A Programming Guide 9-37




SENSe Subsystem
[SENSe[1]]ISENSe2:LIMit:CLEar:AUTCO <Boolean>IONCE

Query

[8ENSe(1]] |SENSe2:LIMit:CLEar : AUTO?

The query command enters a 1 or 0 into the output buffer indicating
whether limit failures are cleared automatically when a new
measurement is initiated on the specified channel.

¢ 1 is entered into the output buffer when limit failures are cleared
automatically when a new measurement is initiated.

* 0 is entered into the output buffer when limit failures are not
cleared automatically when a new measurement is initiated.

In the case where limit failures are cleared once, when a query occurs a 1
is entered into the output buffer if no measurement is initiated. If a
measurement is initiated then 0 is entered.

Query Example

SENS1:LIM: CLE:AUTO? This command quertes when the
FCO is cleared for channel A.
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SENSe Subsystem
[SENSe[1]]ISENSe2:LIMit: CLEar[:IMMediate]

_ [SENSe[1]]ISENSe2: LIMit: CLEar[:IMMediate]

"""" This command is used to immediately clear the FCO (fail counter) of any
limit failures for the specified channel. The FCO is used to determine the
results returned by the [SENSe{11] [SENSe2:LIMit:FAIL? query.

Syntax
LIM —»( .CLE W
Example
SENSZ: LIM:CLE: IMM This command clears the FCO for
channel B.
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SENSe Subsystem
[SENSef1]]ISENSe2:LIMit:FAIL?

[SENSe[1]]ISENSe2:LIMit:FAIL?

This query enters a 1 or 0 into the output buffer indicating whether there
have been any limit failures for the specified channel. A limit failure is
defined as [$ENSe[1]] | SENSeZ: LIMit :FCO7 being non-zero, The FCO
(fail counter) can be zeroed using the

[SENSe[1]]|SENSe2:LIMit :CLEar command.

¢ 1 isreturned when one or more limit failures have occurred.
* 0 is returned when no limit failures have occurred.

Syntax
(LIM —»(CFAIL —( 7 >
Example
SENS1:LIM:FATL? This command queries if there
have been any limit failures on
channel A

Reset Condition

On reset, the buffer is set to zero for both channels.
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SENSe Subsystem
[SENSe[1]}ISENSe2:LIMit:FCOunt?

[SENSe{1]]ISENSe2: LIMit:FCOunt?

This query is used to return the total number of limit failures for the
specified channel.

I the appropriate STATe commands are set to ON, each time a
measurement is initiated on the specified channel and the measurement
result is outside the limits, the counter is incremented by one.

If the measured value is equal to a limit, this is a limit pass.

The counter is reset to zero by any of the following commands:
hd *RGT
. [CENSe[1]]iSENSeZ:LIMit:CLEar: IMMediate
. [SENSe{1]] i SENSeZ:;LIMit :CLEar:: AUTD ON
When [SENSe[1]]|SENSe2:LIMit :CLEar : AUTO is set to ON, the
counter is set to zero each time a measurement:
*  igmeasured using MEASure?
* igread using READ?
* isinitiated using:
= INITiatel:IMMediate] or,
# INITiate:CONTinuous ON,
When [SENSe[17] |SENSe2:LIMit:CLEar : AUTO is set to ONCE, the
counter is set to zero the first time a measurement:
* iz measured using MEASure?
*  isread using READ?
* isinitiated using:
s INTTiate[:TMMediatel or,
= INITiate:CONTinuous ON,

The maximum number of errors is 2'5-1. If more than 216-1 errors are
detected the counter returns to zero.
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SENSe Subsystem
[SENSe[1]ISENSe2:LIMit: FCOunt?

Syntax
'l LIM —»(CECO (T —>
Example

SENSL:LIM:FPCO? This command queries the number
of limit failures on channel A.

Reset Condition

On reset, the counter is set to zero on both channels,
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SENSe Subsystem
[SENSe[1]]ISENSe2:LIMit:LOWer[:DATA] <numeric_value>

[SENSe[1]]ISENSe2:LiMit:LOWer[:DATA] <numeric_value>

This command is used to enter a value for the lower test limit for the
specified channel used in the {SENSe[1]] [SENSe2 : LIMit :FATL? test.
The value is entered in dBm. When the measured power is less than the
value specified in [SENSe[1]]|SENSe2:LIMit:LOWer :DATA,
[SENSe[Ll]] | SENSe2 :LIMit :FATLL? reports a fail. When the measured
power is greater than or equal to the limit, a fail is not reported.

Syntax
SENS ﬁ () LIM —» . LOW :DATA
Space numeric_value| >
Parameters
em Description/Default Range of Values
numeric_value | A numeric value. The default value, -150 to +230 dBm
DEF, is -90.00 dBm. The value for MIN nEE
is -150 dBm. The value for MAX is i
+230 dBm. MIN
MAX
Example
SENS2:LIM:LOW:DATA MIN This command enters a lower limit

for channel B of -150 dBm.
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SENSe Subsystemn
[SENSe[1]HSENSe2:LIMI:LOWer[:DATA] <numeric_value>

Reset Condition

On reset, both channels are set to -90.00 dBm (DEF).

Query
[SENS2(11] | SENSe2 :LIMit :LOWer [ :DATA]? [MIN|MAX]
The query returns the current setfing of the lower limit or the values
associated with MIN and MAX for the specified channel.

Query Example

SENS2 :LIM:LOW:DATA? This command queries the lower
limit set for channel B,
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SENSe Subsystem
[SENSe{1]]ISENSe2:LIMit:STATe <Boolean>

[SENSe[1]]ISENSe2:LIMit:STATe <Bootean>

This command is used to enable and disable the test limits for the
specified channel.

Syntax

LIM )—#{:STAT Space

» 7

Example
SENS2 :LIM: STAT 1 This command enables the limit
checking function for channel B.
Reset Condition

On reset, limit checking is disabled.

Query
[SENSe[1]]1|SENSe2 :LIMit: STATa?

The query enters 1 or 0 into the output buffer indicating the status of the
Hmits testing feature for the specified channel.

¢ 1 isreturned when limits testing is enabiled.
* 0 isreturned when limits testing is disabled.

Query Example

SENS1:LIM: STAT? This command queries whether
the limit checking function for the
channel A is on or off.

Error Message

If [SENSe[1]] ISENSeZ:LIMit:STATe is set to ON while
[SENSe[1]] | SENSe2:3PEed is set to 200, the error -221, “Settings
Conflict” occurs.
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SENSe Subsystem
[SENSe[1]]ISENSe2:LIMit:UPPer[:DATA] <numeric_vaiue>

[SENSe[1]ISENSe2:LiMit: UPPer[:DATA] <numeric_value>

This command is used to enter a value for the upper test limit for the
specified channel used in the [SENSe[1]] |SENSe2:LIMit :FAIL? test.
The value is entered in dBm. When the measured power is greater than
the value specified in [SENSe[1]] |SENSeZ:LIMit:UPPer :DATA,
[SENSe[171] | SENSeZ :LIMit:FAIL? reports a fail. When the measured
power is less than or equal to the limit, a fail is not reported.

Syntax
LIV —»(;UPP DATA
numeric_value; >
DEF
_
L,
Space MIN
vy
Parameters
— ftem Description/Default Range of Values
numeric_value | A numeric value. The default value, DEF, | -150 to +230 dBm
is +90.00 dBm. The value for MINis o
-150 dBm. The value for ¥aX is
+230 dBm. MIN
MAX
""" Example

SENS2:LIM:UPP:DATA -20DBM This command enters an upper
limit of -20 dBm for channel B.

Reset Condition

On reset, both channels are set to +90.00 dBm (DEF).
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SENSe Subsystem
[SENSe{1]lISENSe2:LIMit:UPPer[:DATA] <numeric_value>

Query
[SENSe[1]]18ENSe2 :LIMit:UPPer [:DATAI? [MIN|MAX]

The query returns the current setting of the upper limit or the values
associated with MIN and Ma¥ for the specified channel.

Query Example

SENSZ:LIM:UPP:DATA? This command queries the setting
of the upper limit for channel B.
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SENSe Subsystem
ISENSe[1]}ISENSe2:POWer:AC:RANGe <numeric_value>

[SENSe[1]]ISENSe2:POWer:AC:RANGe <numeric_value>

This command is used with the HP E-series power sensors to select one of
two power ranges.

« If 0 is selected, the power sensor’s lower range is selected.
s If 1 is selected, the power sensor’s upper range is selected.

Setting a range with this command automatically switches
[SENSe[1]]|SENSe?: PCWer : AC:RANGe : AUTO to OFI

{POW »{_AC - RANG %@ Space E numeric_vaiueﬁ—;

Example

POW: AC :RANG 0 This command sets the power
sensor to it’s lower range.

Reset Condition

On reset, the upper range is selected.

Query
[SENSeill] | SENSe2: POWer : AC:RANGe?

The query enters a 1 or 0 into the output buffer indicating the status of
the power sensor’s range.

* 1 isreturned when the upper range is selected.
* (0 is returned when the lower range is selected.

Query Example

POW : AC: RANG? This command queries the current
setting of the power sensor range.

Error Message

This command is used with the HP E-series power sensors. If one is not
connected the error -241, “Hardware missing” occurs.
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SENSe Subsystem
[SENSe[1]lISENSe2:POWer:AC:RANGe:AUTO <Boolean>

[SENSe[1]]ISENSe2:POWer: AC:RANGe: AUTO <Boolean:>

This command is used with the HP E-series power sensors to enable and
disable autoranging. When autoranging is ON, the power meter selects the
best measuring range for the measurement. When autoranging is set to
OFF, the power meter remains in the currently set range.

The [SENSe[1]] | SENSe2: POWer : AC : RANGe command disables
autoranging.

If iINTTiate:CONTinuous is set to O and TRIGger : SOURCe is set to
IMMediate, the range will track the input power if
[SENSe[1]] | 8SENSe2: POWer : AC: RANGe : AUTO is ON,

If the power meter is not making measurements then antoranging only
occurs when the power meter is triggered.

Syntax
l SENS l POW »»{(:AC F»(:RANG »AUTO)—» Space
SENS2
Exampie
POW: AC:RANG: AUTO O This command disables
autoranging.

Reset Condition

On reset, autoranging is enabled.

Query
[SENSe[1]] |SENSeZ : POWar : AC: RANGe : AUTO?

The query enfers a I or 0 into the output buffer indieating the status of
autoranging.

* 1 isreturned when autoranging is enabled.
¢ (is returned when autoranging is disabled.
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SENSe Subsystem
ISENSe[1]ISENSe2:POWer:AC:RANGe:AUTO <Boolean>

Query Example

POW: AC : RANG: AUTO? This command queries whether
auto ranging is on or off.

Error Message

If this command is set to OFF when there is not an HP E-series power
sensor connected, the error, -241, “Hardware missing” occurs.
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SENSe Subsystem
[SENSe[1]]|ISENSe2:SPEed <numeric_value>

[SENSe[1]1ISENSe2:SPEed <numeric_value>

This eommand is used to select the measurement speed on the selected
channel. The speeds available are 20, 40 and 200 readings/second. Refer to
“Gzetting the Best Speed Performance”, on page 1-54 for farther
information.

When a channel is set to 200 readings/second the following couplings

oceur.
Command Status

[SENSe[1]) ! SENSel:AVERage:STATe orp?
[SENSe[1]]]SENSe2: LIMit : STATe oFpt
[SENSe 1] | SENSe2: CORRection:DCYCle: STATe orpl
[SENSe[1]]|SENSe2 : CORRection GAINZ : STATe oFF?
CALCulateil|2] :GAIN: STATe oFF?
CaLCulate(l|2] :RELative: STATe OFF?
CALCulatel :MATH: EXPRession " (SENSel) "
CaLCulate? :MATH: EXPRession " {GENSeZ}

1. This change only occurs on the channel specified in the SENSe: SPEed
command. When the specified channel i changed from 200 readings/second to
either 20 or 40 readings/second the settings that were in place when 200
readings/second mode was entered are restored.

2. This change occurs when either channel is set to 200 readings/second. When
both channels are changed from 200 readings/second to either 20 or 40
readings/second the settings that were in place when 200 readings/second mode
was entered are restored,

Syntax

Space [ numeric_value
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SENSe Subsystem
[SENSef1]JISENSe2:8PEed <numeric_value>

Parameters
ltem Description/Default Range of Values
numeric_value | A numeric value for the measurement 20
speed, The defaunlt is 20. 490
200
Example
gPE 40 This command sets the channel A

Reset Condition

Query

Query Example

Error Message

speed to 40 readings [ second,

On reset, the speed is set to 20 readings/second.

[SENSe (1]} | SENSel: SPEed?

The query returns the current speed setting, either 20, 40 or 200.

SPE? This command gueries the current
speed setting for channel A.

If <speeds is not 20, 40 or 200, error -224, “Illegal parameter value”
occurs.

If anr HP E-series power sensor is not connected and the
<numeric_values is set to 200 readings/second the error -241,
“Hardware missing” occurs.
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STATus Subsystem
STATus Subsystem

STATus Subsystem

The §TATus command subsystem enables you to examine the status of the
power meter by monitoring the “Device Status Register”, “Operation
Status Register” and the “Questionable Status Register”.

Table 10-1 summarizes the effects of various commands and events on the
status data structures in the power meter.

Table 10-1: Status Data Structure

Status
Data *RST *CLS Power On
Structure

STATus:
PRESet

SCP1 none none preset preset
Transition
Filters

SCPI none none preset preset
Enable
Registers

SCPI none clear clear none
Event
Registers

SCPI none none preset preset
Error/Event
Queue
enable

SCP1 none clear clear none
Error/Event
Quene

IEEE488.2 none none clear none
Registers
ESE SRE

IEEE488.2 none clear clear none
Registers
SESR STB
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Keyword
:CONDition?
:ENABle
[:EVENL?]
:NTRangition
:PTRansition

STATus Subsystem
STATus Subsystem

As the status reporting commands are orthogonal, the same commands
apply to all the registers. The registers are:

STATus : DEVice {(page 10-8)

STATus :OPERation (page 10-11;

STATus :0PERation:CALibrating|:SUMMary] (page 10-12)
STATus :0PERation:LLTFall [ : SUMMary ] {page 10-13)
STATus :OPERation:MEASuring[: SUMMary] (page 10-14)
STATuUs : OPERation: SENSe [ : SUMMary ] (page 10-15)
STATus : OPERation: TRIGger [ : SUMMary] (page 10-16)
STATus :0OPERation:ULFall :SUMMary] {page 10-17)
STATus : QUEStionable {page 10-20)

STATus : QUEStionable:Calibrationi:SUMMary| {(page 10-21)
STATUS : QUEStionable: POWer { : SUMMary] (page 10-22)

The following five commands operate on each of these registers. However,
to aveoid duplication they are only listed once.

Parameter Form Notes Page
[query only}l  page 10-4
<NRf>»j<non-decimal numerics page 10-5
[query only]  page 10-4
<NRf>|<non-decimal numerics> page 10-6
<NRE> | <non-decimal numerics page 10-7

For example, to use the : CONDition?command on the STATus: DEVice
register, use:

STATUS :DEVice:CONDition?

To use the :NTRansition command on the
STATus : OPERation: SENSe | : SUMMary | register, use:

STATuS:0PERation: SENSe [ : SUMMary ] :NTRansition
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STATus Subsystem
Status Register Set Commands

Status Register Set Commands

The following descriptions detail the five commands which can be applied
to all the SCPI registers. These commands should be prefixed with the
node or nodes that represent the SCPI Register Set you require to control.
For example, to use the : ENABle command on the

STATuS : QUEStionable register use STATUS : QUEStionable: ENABle.

The five Status Register Set commands are;

CONDition?

(ENARIe <NRf>|<non-decimal numerics
[tEVENL?]

‘NTRaneition <NRfx>]<non-decimal numerics>
1 PTRangition <NRf>i<non-decimal numerics>

:CONDition?

This query returns a 16 bit decimal-weighted number representing the
bits set in the Condition Register of the SCPI Register Set you require to
control. The format of the return is <NR1:> in the range of 0 to 32767
(235.1). The contents of the Condition Register remain unchanged after it
is read.

Syntax

- #(:COND)-»( 7

[:EVENt]?

This query returns a 16 bit decimal-weighted number representing the
bite set in the Event Register of the SCPI Register Set you require to
control. The format of the return is <NR1> in the range of 0 to 32767
(215.1). This query clears all bits in the register to 0.

Syntax
(CEVEN {2
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Syntax

Parameters

Query

STATus Subsystem
Status Register Set Commands

:ENABIe <NRf>l<non-decimal numeric>

This command is used to set the Enable Register of the particular SCPI
Register Set you require to control. The parameter value, when rounded to
an integer and expressed in base 2 has it’s first 15 bits written into the

Enable Register of the SCPI Register Set concerned. The last bit (bit 15) is
always set to Q.

--p{ :ENAB | space NRf | »
nen-decimal numeric

92
i

Type Description Range of Values

NRE The vaiue used to set the | 0to 2:6.1
Enable Register.

non-decimal numeric

:ENARle?

The query returns a 15 bit decimal-weighted number representing the
contents of the Enable Register of the SCPI Register Set being queried.
The format of the return is <NR1> in the range of 0 to 32767 (215.1),
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Syntax

Parameters

Query

STATus Subsystem
Status Register Set Commands

:NTRansition <NRf>l<non-decimal numeric>

This command is used to set the Negative Transition Register of the SCPI
Register Set you require to control. The parameter value, when rounded to
an integer and expressed in base 2 has it's first 15 bits written into the
Negative Transition Register of the SCPI Register Set concerned. The last
bit (bit 15) is always set to 0.

Rafer to “Status Reporting”, on page 1-59 for a general description of the
status register model.

v

- p{_ NTR_r—» space |

non-decimal numeric

D

Type Description Range of Values
NRE The value used to set the | 0 to 215.1

T - NTR Register.
non-decimal numeric

NTRansition?

The query returns a 15 bit decimal-weighted number representing the
contents of the Negative Trangition Register of the SCFI register set being
queBried. The format of the return is <NR1> in the range of 0 to 32767
(215.1).
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Syntax

Parameters

Query

STATus Subsystem

Status Register Set Commands

‘PTRansition <NRf>l<non-decimal numeric>

This command is used to set the Positive Transition Register of the SCPL
Register Set you require to control. The first 15 bits of the input
parameter are written into the Positive Transition Register of the SCPI
Register Set concerned. The last bit (bit 15) is always set to 0.

Refer to “Status Reporting”, on page 1-59 for a general description of the

status register model.

--9»{_:PTR ¥ space

NRf |

non-decimal numeric

?

non-decimal numeric

Type Description Range of Values
NRE The value used to set the | 0to 2161
PTR Register.

:PTRansition?

The query returns a 15 bit decimal-weighted number representing the
contents of the Positive Transition Register of the SCPI register set being
queried. The format of the return is <NR1> in the range of 0 to 32767

(215.1),
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STATus Subsystem
Device Status Register Sets

Device Status Register Sets

The following registers contain information which give device status
information.The contents of the individual registers of these register sets
may be accessed by appending the commands listed in “Status Register
Set Commands”.

The following command deseriptions detail the SCPI register you require
to control but do not detail the Register Set commands.

The one Device Status Register Set is:

STATUug : DEVice:

The following bits in these registers are used by the power meter:

Bit Decimal Definition

Number | Weight
0 - Not used
1 2 Channel A sensor connected
2 4 Channel B sensor connecied (HP EPM-442A only)
3 8 Channel A sensor ervor
4 16 Channel B sensor error (HP EPM-442A only
5 32 Channel A sensor Front/Rear
& 64 Channel B sensor Front/Rear (HP EPM-442A only

7-15 - Not used
14 16384 | Front Panel key press
15 - Bit 15 always 0
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8TATus Subsystem
Device Status Register Sets

The Channel A and B sensor connected bits (bits 1 and 2), when queried
with the STATus:DEVice: CONDition? query are set to:

* 1, when a power sensor is connected.
¢ 0, when no power sensor is connected.

The Channel A and B sensor connected bits (bits 1 and 2), when queried
with the STATus :DEVice: EVENT ? query indicate whether a power sensor
has been connected or disconnected depending on the state of the
corresponding bits of 3TATus : DEVice:NTRansition and

STATU=: DEVice: PTRansition. I the corresponding bit in:

*  STATus:DEVice:NTRansitionis i, then
STATus :DEVice: EVENL? i8 set when a power sensor is
disconnected. Note, querying STATus :DEVice: EVENL ? clears the
STATus : DEVice: EVENGT Pregister.

¢ STATus:DEVice:PTRansitionis 1, then
STATus : DEVice: EVENE ? is set when a power sensor is connected.
Note, querying STATus : DEVice: EVENt ? clears the
STATus : DEVice: EVENt Pregister.

The Channel A and B sensor error bits (3 and 4) are set to:

e 1, if the HP E-series power sensor EEPROM has failed or if there
are power sensors connected to both the rear and front panel
connectors.

* (, for every other condition.

The Channel A and B sensor Front/Rear bits (bits 5 and 6) are set to:

» 1 if the power sensor is connected to the rear panel.
e 0, if the power sensor is connected fo the front panel.

The Front Panel key press bit (bit 14), when gqueried with the

STATUS : DEVice: EVENEL? query indicates whether any front panel keys
have been pressed since power up or since you last gueried the device
status register. Note, this bit ignores the :NTRansition, and
:PTRansition registers,and a:CONDition?query always returns a
0.
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STATus Subsystem
Operation Register Sets

Operation Register Sets

The following registers contain information which is part of the power
meters normal operation. The contents of the individual registers of these
register sets may be accessed by appending the commands listed in
“Status Register Set Commands”.

The following command descriptions detail the SCPI register you require
to control but do not detail the Register Set commands.

The seven Operation Register Sets are:

STATUS:
STATUS:
STATUS :
STATUS .
STATUS :
STATUS :

STATUS

OPERation

CPERation:
OPERation:
CPERation:
OPERation:
OPERation:
:OPERation:

CALibrating[:SUMMary}
LLFail{:SUMMary)
MEASuring!:SUMMary]
SENSe [ : SUMMary ]
TRIGger [ : SUMMary ]
ULFail{:SUMMary]

16-10
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STATus Subsystem
STATus:OPERation

STATus:OPERation

Syntax

The operation status register set contains conditions which are a part of
the operation of the power meter as a whole.

The following bits in these registers are used by the power meter:

Bit Decf mai Definition
Number | Weight
0 1 CALibrating Summary
1-3 - Not used
4 16 MEASuring Summary
5 32 Waiting for TRIGger Summary
6-9 - Not used
10 1024 SENSe Summary
11 2048 Lower Limit Fail Summary
12 40986 Upper Limit Fail Summary
13to 15 - Not used (bit 15 always 0)

These bits are set and cleared under the conditions shown on page 1-74.

(STAT +(:OPER )+
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STATus Subsystem
STATus:OPERation:CALibrating[:SUMMary]

STATus:OPERation:CALibrating[:SUMMary]

Syntax

The operation status calibrating summary register set contains
information on the calibrating status of the power meter.

The following bits in these registers are used by the power meter:

Bit Decimal | 1o gnition
Number = Weight
0 - Not used
1 2 Channel A CAlibrating Status
2 4 Channel B CALibrating Status (HP EPM-442A only}
3-15 - Not used

These bits are set at the beginning of zeroing (CALibration: ZERQ: AUTO
ONCE) and at the beginning of calibration (CALibracion:AUTC CNCEL
Also for the compound command/query CALibration!:ALL} ?, this bit is
set at the beginning of the calibration sequence.

These bits are cleared at the end of zeroing or calibration.

{ STAT -»{OPER —»{ :CAL SUMM
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STATus Subsystem
STATus:OPERation:LLFail[:SUMMary]

STATus:OPERation:LLFail[:SUMMary]

Syntax

The operation status lower limit fail summary register set contains
information on the lower limit fail status of the power meter.

The following bits in these registers are used by the power meter:

Bit

Decimal

Number | Weight Definition
0 - Not used
1 2 Channel A LLFail Status
2 4 Channel B LLFail Status (HP EPM-442A onty)
3-15 - Not used

These bits are set if a power measurement is made and the lower limit

test fails.

These bits are cleared if a power measurement is made and the test is

enabled and passes.

(STAT »-»{:OPER »»{_LLF }@
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STATus Subsystemn
STATus:OPERation:MEASuring[:SUMMary}

STATus:OPERation:MEASuring[:SUMMary]

The operation status measuring summary register set contains
information on the measuring status of the power meter.

The following bits in these registers are used by the power meter:

Bit Recimal | nenition
Number | Weight
0 - Not used
1 2 Channel A MEASuring Status
2 4 Channel B MEASuring Status (HP EPM-442A only)
3-15 - Not used

These bits are set when the power meter is taking a measurement.

These bits are cleared when the measurement 1s finished,

Syniax

( STAT +»(:OPER )m»(:l\/mAs}—v(i :SUMM 7»
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STATus Subsystem
STATus:OPERation:SENSe[:SUMMary]

STATus:OPERation:SENSe[:SUMMary]

The operation status sense summary register set contains information on
the status of the power sensors.

The following bits in these registers are used by the power meter:

Bit Decimal Definition
Number | Weight
0 - Not used
1 2 Channel A SENSe Status
2 4 Channel B SENSe Status (HP EPM-442A only)
3-15 - Not used

These bits are set when the power meter is reading data from the
HP E-series power sensor EEPROM.

These bits are cleared when the power meter is not reading data from the
HP E-series power sensor EEPROM.

Syntax

( STATM:OPER)—D(:SENS@
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STATus Subsystern
STATus:OPERation:TRIGger[:SUMMary]

STATus:OPERation: TRIGger[:SUMMary]

The operation status trigger summary register set contains information B
on the trigger status of the power meter,

The following bits in these registers are used by the power meter:

IE:::mber 23::;?1? Definition
0 - Not used
1 2 Channel A TRIGger Status
2 4 Channel B TRIGger Status (HP EPM-442A only)
3-15 - Not used

These bits are set when the power meter enters the “wait for trigger”
state. Refer to Figure 1-7, “Trigger System,” on page 1-51.

These bits are cleared when the power meter enters the “idie” state. Refer
to Figure 1-7, “I'rigger System,” on page 1-51.

Syntax

( STAT —+»{-:OPER r»{ TRIG »{:SUMM 7»

10-16 HP EPM-441A/442A Programming Guide




STATus Subsystem
STATus:OPERation:ULFail[:SUMMary]

STATus:OPERation: ULFail{:SUMMary]

The operation status upper limit fail summary register set contains
information on the upper limit fail status of the power meter.

The following bits in these registers are used by the power meter:

ﬁ:mber D\Is:a:ilv;;":fxa'ti Definition
0 - Not used
1 2 Channel A ULFail Status
2 4 Channe] B ULFail Btatus (HP EPM-442A only)
3-15 - Not used

These bits are set if a power measurement is made and the upper limit

test fails,

These bits are cleared if a power measurement is made and the test is

enabled and passes.

Syntax

{ STAT »»{:OPER »»{_:ULF SUMM
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STATus Subsystem
STATus:PRESet

STATus:PRESet

Syntax

PRESet sets a number of the status registers to their preset values as
shown below - all other registers are unaffected. Bit 15 is always 0.

Register Filter/Enable PRESet Value
OPERational ENABle all zeros
PTR all ones
NTR all zeros
QUEStionable ENABie all zeros
PTR all ones
NTR all zeros
All Others ENABle all ones
PTR all ones
NTR all zeros

(STAT »»{_PRES r+
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STATus Subsystem
Questionable Register Sets

Questionable Register Setls

The Questionable Register Sets contain information which gives an
indication of the guality of the data produced by the power meter. The
contents of the individual registers in these register sets may be accessed
by appending the commands listed in “Status Register Set Commands”.

The following command descriptions detail the SCPI register you require
to control but do not detail the Register Set commands.

The three Questionable Register Sets are:

sTATug: QUEStionable
STATus : QURSEionable:CALibration[: SUMMary }
STATus : QUEStionable: POWer | : SUMMary |
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STATus Subsystem

STATus:QUEStionable

STATus:QUEStionable

Syntax

The questionable register set contains bits which give an indication of the
quality of varicus aspects of signals processed by the power meter as a

whole.

The foliowing bits in these registers are used by the power meter;

Bit Decimal | g nition
Number | Weight
Oto2 - Not used
3 8 POWer Summary
4107 - Not used
8 256 CAlibration Summary
9 512 Power On Self Test
10t0 15 - Not Used (bit 15 always 0)

Bit 3 is set by the logical OR outputs of the
STATus :QUEStionable: PCWer : SUMMary register set.

Bit 8 is set by the logical OR outputs of the

STATus : QUEStiocnakle:CALibration: SUMMary register set.

Bit 9 is set if power-on self-test fails, and cleared if it passes.

(STAT »:QUES »»
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STATus Subsystem
STATus:QUEStionable:CALibration[:SUMMary]

STATus:QUEStionable:CALibration[:SUMMary]

Syntax

The questionable calibration summary register set contains bits which
give an indication of the quality of the data produced by the power meter
due to its calibration status.

The following bits in these registers are used by the power meter:

Bit

Decimal

Number | Weight Definition
¢ - Not used
1 2 Summary of Channel A CAl.ibration
2 4 Summary of Channel B CALibration (HP EPM-442A
only)
3-15 - Not used

These bits are set by the following:

*  Error -231, “Data questionable; CH<A | B> ZERO ERROR”
»  Frror -231, “Data guestionable; CAL ERROR”

s  FError -231, “Data questionable; CAL ERROR ChA”

» Error -231, “Data questionable; CAL ERROR ChB”

These bits are eleared when any of the three commands listed above
succeed and no errors are placed on the error queue.

(STAT »»-:QUES (_:CAL }@
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STATus:QUEStionable:POWer[:SUMMary]

STATus:QUEStionable:POWer[: SUMMary}]

The questionable power summary register set contain bits which give an
indication of the quality of the power data being acquired by the power

meter.

The following bits in these registers shall be used by the power meter:

z::mbef {:3:;;?: Definition
G - Not used
1 2 Channel A Power
2 4 Channel B Power (HP EPM-442A only)
3 8 Upper Window Power
4 16 Lower Window Power
5 32 Channel A Please Zero
6 64 Channel B Please Zero (HP EPM-442A only}

Bit 1 is set when any of the following errors occur:

Error -230, “Data corrupt or stale”
Error -231, “Data questionable;Input Overload” (HP EPM-441A

only)

Error -231, “Data questionable;Input Overload ChA”
(HP EPM-442A only)

Bit 2 is set when any of the following errors occur:

Error -230, “Data corrupt or stale”

Error -231, “Data questionable;Input Overload ChB”
(HP EPM-442A only)

Bits 3 is set when the following error occurs:

Error -231, “Data questionable;Upper window log error”

Bit 4 is set when the following error occurs:

Error -231, “Data questionable;Lower window log error”

10-22
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STATus:QUEStionable:POWer[:SUMMary]

Bit 5 is set when the following condition occurs:
¢ Channel A requires zeroing

Bis 6 is set when the following condition occurs (HP EPM-442A only):
*  Channel B requires zeroing

These bits are cleared when no errors or events are detected by the power
meter during a measurement covering the causes given for it to set.

Syntax

(STAT »»{-QUES r»( :POW@
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STATus:QUEStionable:POWer[:SUMMary}
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SYS8Tem Subsystemn
SYSTem Subsystem

SYSTem Subsystem-

The SYStem command subsystem 1s used to return error numbers and
messages from the power meter, preset the power meter, set the GPIB
address, set the command language and query the SCPI version.

Keyword Parameter Form  Notes Page
S¥STem
COMMunicate
:GPIB
{18ELF}
:ADDRess <numeric value> page 11-3
:ERRoxr? fquery only} page 11-4
: LANGuage <character_ datas page 11-5
: PRESet [event; no page 11-8
guery]
:VERSion? [query only) page 11-9
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8YSTem Subsystem
SYSTem:COMMunicate: GPIB[:SELF]:ADDRess <numeric_value>

SYSTem:COMMunicate:GPIB{:SELF]:ADDRess <numeric_value>
This command sets the GPIB address of the power meter.

Syntax
(SYST +»(:COMM r»(GPIBSELF»CADDR Space numeric_value —-rp
Space MIN
MAX
S
Parameters
Iltem Description/Default Range of Values
numeric_value | A numeric value for the address. The 0 to 30
default value, DEF, is 13. The value for M1 | DEp
is 0. The value for Max is 30. MIN
MAX
Example
SYST:COMM:GPIRB:ADDR 13 This command sets the GPIB
address to 13.
Query

SYSTem: COMMunicate: GPIB[: SELF] : ADDRess? MIN|IMAX

The query returns the current setting of the GPIB address or the values
asgsociated with MIN and MAX,

Query Example

SYST:COMM:CPIR: ADDR? This command queries the setting
of the GPIB address.
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SYSTem:ERRor?

SYSTem:ERRor?

Syntax

Example

Reset Condition

Error Messages

This query returns error numbers and messages from the power meter’s
error queue. When an error is generated by the power meter, it stores an
error number and corresponding message in the error queue. One error is
removed from the error queue each time the SYSTem: ERRor? command
is executed. The errors are cleared in the order of first-in first-out, that is,
the oldest errors are cleared first. To clear all the errors from the error
queue, execute the *CL3 command. When the error queue is empty,
subsequent SYSTem: ERRor ? queries return a +0, “No error” message. The
error queue has a maximum capacity of 30 errors.

For further information on individual error messages refer to the User’s
Guide.

(8vsT »(ERR 7))

SYST:ERR? This command gueries the oldest
error message stored in the power
meter’s error queue,

On reset, the error gqueue is unaffected.

The error queue has a maximum capacity of 30 errors. If the queue
overflows, the last error is replaced with -350, “Queue overflow”. No
additional errors are accepted by the queue until space becomes available.
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SYSTem:LANGuage <character_data>

SYSTem:LANGuage <character_data>

Syniax

Parameters

Example

Query

Query Example

This command is used to change the remote programming language
accepted by the power meter from SCPI to the HP 437B programming
language. To return to using the SCPI programming language when in the
HP 4378 mode use the SYST: LANG SCPI command. After sending the
command to change language wait 100 ms before sending any other
commands. When changing between languages the power meter is placed
into local mode. It is recommended that the instrument is preset following
a language switch.

(SYST M;LANG)—[H Space
£ 2%
i

item Description/Default Range of
Values
character_data | Character data eontaining the HP437B
programming language. SCPI

SYST:LANG HP4L37B This command sets the power
meter to perform using the

HP 437B programming language.

SYSTem: LANGuage?

The query returns the current setting of the remote programming
language.

SYST:LANG? This command queries the setting
of the remote programming

language.
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SYSTem:PRESet

SYSTem:PRESet

This command is used to preset the power meter. The result of this
command is similar to the *RST command. Refer to Table 11-1 for more
information about the preset configuration.

Note All settings apply to both *RST and te SYSTem: PREset unless
stated otherwise.
Syniax
(sYST r+(:PRES
Example
SYST: PRES

This command presets the
power meter.

Table 11-1: Preset Seitings

Upper - channet A
Lower - chanrnel A

HP EPM-442A
Upper - channel A
Lower - channel B

Command Setting Comments
CALC :GAIN : MAGN] 0.000 dB Display offset value
CALC:CAIN: STAT OFF Display offset disabled
CALC:MATH[ :EXPR] HP EPM-441A: Math expression

CALC:REL[ :MAGN] : AUTO OFF Reference vaiue disabled
CALC : REL : STAT OFF Relative offset disabied
CAL:AUTO OFF Automatic calipration disabled
CAL:RCF 100.0% Reference calibration factor
CAL: ZERO: AUTO OFF Automatic zeroing disabled
DISP:CONT not affected Display contrast

DISP:ENAB ON Display enabied

11-6
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8YSTem:PRESet

Command

Setting

Comments

DISPI:WIND[112]]1:FORM

HP EPM-441A:

Upper - digita!
Lower - analog
HP EPM-442A
Upper - digitai
Lower - digital

Display format

~70.000 dBm

Analog meter lower lmit

DISPI:WIND{I!2Z1]} +MET :LOW
PIIWINDELI2] ] :MET URPP

+20.000 dBm

Analog meter upper limit

3

Window resoiution

ISPI:WINDIZI|IZ2}] :8SEL

upper window

Window selected

D
D
DISE:WINDIL|Z211:RES
D
D

DISPI:WINDI L1271 [ 8TAT]

ON

Both windows enabied on display

FORM{ :READ] : BORD normal Binary order
FORM[:READ] [ :DATA] asci Data format

INIT:CONT

*RET OFF
SYS5:PRES ON

Power Meter in “idle” state
Power Meter in "wait-for-trigger” state

MEM: TABL:SEL not affected Active sensor calibration table
CUTP 1 ROSC OF ¥ 50 MHz reference disabled
SENS:AVER: COUN 4 Fitter tength

SENS : AVER : COUN : AUTO ON Auto-filtering enabled
SENS:AVER: STAT ON Averaging enabled

SENS:CORR:CSET: SEL

not affected

Selected sensor calibration table

SENS:CORR:CSET: STAT

not afiected

Sensor cafibration table disabled

SENS:CORR:DCYC ! GAIN3 1.000% Duty cycle factor
SENS:CORR:DCYCIGAIN3 : STAT | OFF Duty cycle correction disabled
SENS:CORR:CFAC I GAINL 100.0% Calibration factor
SENS:CORR:GATINZ 0.000 dB External gain
SENS:CORR:GAIN2 : STAT OFF External gain correction disabled
SENS:CORR:LOSS2 0.000 dB External gain

SENS :CORR:LOSS2 : STAT OFF External loss correction disabled
SENS:FREQ +50.000 MHz Frequency setting
SENS:LIM:CLE:AUTC ON Clear limit data at INIT
SENS:LIM:FAIL OFF No fafiures

SENS:LIM:FCO OFF Limit faiture count is zero
SENS:LIM:LOW[ : DATA] ~80.000 dBm Lower limit

SENS:LIM:STAT OFF Limits checking disabled

SENS :LIM:UFP[ : DATA] +90.000 dBm Upper limit
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SYSTem:PRESet

Command Setting Comments
SENS: POW: AC : RANG upper Upper range selected
SENS : POW: AC : RANG: AUTC ON Auto-ranging setected
SENS:SPE 20 readings/second | Speed
SYST:GPIB:ADDR not affected Power meter address
SYST:ERR not affected Error messages
SYST: LANG not affected Programming ianguage
SYST:VERS not affected SCPI version
TRIG:DEL: AUTO ON Delay after trigger enabled
TRIG: SOUR MM Trigger source is immediate
UNIT:POW dBm Power units
UNIT:POW:RAT dB Ratio units
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SYSTem:VERSion?

SYSTem:VERSion?

This query returns the version of SCPI used in the power meter. The
response is in the form of XY, where XXXX is the year and Y is the
version number.

Syntax

(SYST »»(-VERS (7))

Example

SYST:VERS? This command queries which
version of SCPI is used in the
power meter.
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SYSTem:VERSion?

11-10 HP EPM-441A/442A Programming Guide




12

TRIGger Subsystem




TRIGger Subsysiem
TRiGger Subsystem

TRIGger Subsysiem

The TRIGger subsystem is used to synchronize device actions with events.

The TRIGger subsystem includes the ABCRt, INITiate and TRIGger
commands. These are all at the root level in the command hierarchy but
they are grouped here because of their close functional relationship.

Keyword Parameter Form Notes Page
ABORT{112] ino query] page 12-3
INTTiate[1]2]

1CONTinuous <Booleans page 12-5

[:IMMediate] [no guery} page 12-5
TRIGger [1]2}

(DELay

$ AUTD <Booleans page 12.9
[ IMMediate] fne query] page 12-11
1 SOURee BUS!| iMMediate  HOLD page 12-12

Further information on triggering is detailed in “I'riggering the Power
Meter”, on page 1-49.

The numeric suffix of the TRICger program mnemonic in the TRIGger
commands refers to a channel, that is TRIGgerl and TRIGgerZ represent
channel A and channel B respectively. If you are using the single channel
HP EPM-441A power meter the TRIGger2 commands are irrelevant and
cause the error “Header suffix out of range.”
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ABORI[1i2]

ABOR112]

The ABORt command removes the specified channel from the
“wait-for-trigger” state and places it in the “idle” state. It does not affect
any other settings of the trigger system. When the INITiate command is
sent, the trigger system responds as it did before ABORt was executed.

If INITiate:CONTinuous is ON, then after ABORt the specified channel
immediately goes into the “wait-for-trigger” state.

Syntax

Example

ABOR This command places channel A in
the “idle” state.
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iNITiate Node

INITiate Node

This command node allows you to place the power meter in the
“walt-for-trigger” state.

The INITiate commands are overlapped, that is, the power meter can
continue parsing and executing subsequent commands while initiated.
Refer to IEEE 488.2, section 12 for further details. Note that the pending
operation flag is set when the power meter moves out of the “idle” state
and is cleared when it re-enters the “idle” state.

The commands associated with this node are:

INITiate[1]2]) [:IMMedlate]
INITiatel112] :CONTinucus <Boolean>
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INITiate[1)2}:CONTinuous <Boolean>

INITiate[1/2]:CONTinuous <Boolean>

This command is used to set the power meter for either a single trigger
cycle or continuous trigger eycles. A trigger cycle means that the power
meter exits the “wait-for-trigger” state and starts a measurement. When
entering local mode, INITiate: CONTinuous is set to ON.

If INITiate: CONTinucous is set to:

* OFF, the trigger system remains in the “idle” state until it is set to
ON, or INITiate: IMMediate is received. Onee this trigger cycle is
complete the trigger system returns to the “idle” state.

* 0N, the trigger system is initiated and exits the “idle” state. On
completion of each trigger cycle, the trigger system immediately
commences another trigger cycle without entering the “idle” state.

Syntax

INIT :CONT Space

Exampie

INIT2:CONT ON This command places channel B
in the “wait-for-trigger” state.

Reset Condition
On reset (*R8T), this command is disabled.

On preset (SYSTem: PRESzt )} and instrument power-up, this command is
enabled.

Query
INITiate[112] :CONTinuous?
The query enters a 1 or 0 into the output buffer.

* 1 is returned when there is continuous triggering.
* D is returned when there is only a single trigger.
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TRIGger Subsystem

INiTiate[112}: CONTinuous <Boolean>

INITZ :CONT?

This command queries whether
channel B is set for single or
continuous triggering.
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INITiate[ 112}{:IMMediate]

INITiate[112][:IMMediate]

This command is used to place the power meter in the “wait-for-trigger”
state, When a trigger is received, the measurement is taken and the result
placed in the power meter memory. If TRIGger : SOURCe is set to
IMMediate the measurement begins as soon as INITiate: IMMediate is
executed.

Use FETCh? to transfer a measurement from memory to the output buffer.
Refer to “FETCh[112] Queries”, on page 2-21 for farther details,

Syntax

Example

INITZ : IMM This command places channel B
in the “wait-for-trigger” state.

Error Messages

If the power meter is not in the “idle” state or INITiate : CONTinuous is
ON, error -213, “INTIT ignored” occurs.
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TRiGger Node

TRIGger Node

This node controis the behavior of the trigger system.

The ecommands associated with this node are:

TRIGger[112] :DELay :AUTO <Booleans
TRIGger[112] [:IMMediate]
TRIGger[1]2]:80URce BUS | IMMedlate | HOLD
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TRiGger[112]:DELay:AUTO <Boolean>

TRiGger[112]:DELay:AUTO <Boolean>

This command is used to determine whether or not there is a settling-time
delay before a measurement is made.

When this command is set to;

* 0N, the power meter inserts a settling-time delay before taking the
requested measurement. This settling time allows the internal
digital filter to be updated with new values to produce valid,
accurate measurement results. The trigger with delay command
allows settling time for the internal amplifiers and filters. It does
not allow time for power sensor delay.

In cases of large power changes, the delay may not be sufficient for
complete settling. Accurate readings can be assured by taking two
successive measurements for comparison.

* OFF, the power meter makes the measurement immediately a
trigger is received.

TRIGger[1]2] :DELay : AUTO igignored if PRICGger [112] [ : IMMadiate]

is set to ON.
Syntax
TRIG ﬁ ( :DEL »—»(AUTO Space 0| OFF
(2 110N
R .
A
Example
TRIG:DEL: AUTC ON This command enables a delay on

channel A.

Reset Condition

On reset, TRIGger : DELay : AUTC is set to ON.
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TRIGger[112::DELay:AUTO <Boolean>

Query

TRIGger:DELay : AUTO?

The query enters a 1 or 0 into the output buffer indicating the status of
TRIGger: DELay : AUTO.

* 1 isreturned when it is ON,
¢ (0 isreturned when it ig OFF.
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TRIGger[112][:IMMediate]

TRIGger[112][:IMMediate]

This command causes a trigger to occur immediately, provided the
specified channel is in the “wait-for-trigger” state. When this command is
executed, the measurement result is stored in the power meter’s memory.
Use FETCh? to place the measurement result in the output buffer.

TRIGger{l|2] :DELay: AUTOIsighored if TRIGger [1]21 [ IMMadiate]
is set to ow.

Syntax

Example

TRIG This command causes a channel A
trigger to occur immediately.

Error Messages

If the power meter is not in the “wait-for-trigger” state, then
TRIGger:IMMediate causes error -211, “T'rigger ignored”.
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TRIGger[1i12]:SOURce BUS!IMMediate|[HOLD

TRIGger[112]:SOURce BUSIiMMediatelHOLD

This command configures the trigger system to respond to the specified
source. This command only selects the trigger source. You should use the
INITiate command to place the power meter in the “wait-for-trigger”
state. The following trigger sources are available:

*« BUS

The trigger source is the group execute trigger <GET> bus
command, a *TRG common command or the TRIGger : IMMediate
SCPI command.

*  HOLD
Triggering is suspended. The only way to trigger the power meter
is to use the TRIGger: IMMediate.

¢ IMMediate
The trigger system is always true.
If INTTiate: CONTinuous is ON the power meter is continuously
triggering (free run mode).
If an INTTiate: IMMediate command is sent a measurement i
triggered then the power meter returns to the idle state.

On instrument power-up and when entering local mode, the trigger source
is set to TMMediate.

Note The MEASure, READ? and CONFigure commands automatically
set the trigger source to IMMediate,
The READ? or MEASure commands should not be used if the
trigger source is BUS or HOLD.

Syntax

'Q)‘ SOUR
(2 )

1
5 *
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Example

Reset Condition

Query

Query Example

TRIGger Subsystem
TRIGger{112::50URce BUSIIMMediatelHOLD

TRIG:SOUR IMM This ecommand configures
channel A for immediate
triggering.

On reset, the trigger source is set to IMMediate.

TRIGger: SOURce?

The query returns the current trigger source, either 1M, BUS or HOLD.

TRIG:SOUR? This command queries
channel A's trigger souree.
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TRIGger[112]:SOURce BUSIIMMediate/HOLD
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UNIT Subsystem
UNIT Subsystem

UNIT Subsystem

The UNIT command subsystem is used to set the power meter

measurement units to Watts and % (linear) or dBm and dB (logarithmic).

The numeric suffix of the UNIT program mnemonic in the UNIT commands

refers to a window, that is UNIT1 and UNIT2 represent the upper and
lower windows respectively.

The UNTT: POWer and UNTT: POWer : RAT1io commands are coupled, that

ig, ifs
s UNIT:DPOWer is set to dBmthen UNIT:POWer :RAT1o is dB.
®  UNIT:POWer is set to W then UNIT:POWer :RATIC 18 2.

Keyword Parameter Form Notes Page
UNTT{112]
1 POWer <arplitude units> page 13-3
(RATILO <ratio_unit> [non-SCPI] page 13-6
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UNIT[112]:POWer <amplitude_unit>

UNIT[112}:POWer <amplitude_unit>

Syntax

This command is used to set the selected window’s measurement units.
For any command which accepts a numeric value in more than one unit
and the power suffix is omitted then the units sef by UNIT: POWer are
used.

For the HP EPM-441A;

e UNTTI1:POWer sets the power measurement units for the upper
window. In addition, it also sets the power suffix for any SENSel
command that requires but omits the power suffix.

¢ UNITZ2:POWer sets the power measurement units for the lower
window.

For the HP EPM-442A:

*  UNIT1:POWer sets the power.measurement units for the upper
window. In addition, it alsc sets the pewer suffix for any SENSel
command that requires but omits the power suffix.

*  UNITZ:POWer sets the power measurement units for the lower
window. In addition, it also sets the power suffix for any SENSe2
command that requires but omits the power suffix.

For ratio and relative power measurements, if UNIT: POWer is

* ¥, the measurement units are percentage.
* DBM, the measurement units are dB relative.

UNIT ﬁ POW Space ——p| amplitudewunit}————j———v
(2 ) » (73

1

1 1
¥ ¢
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UNITI112:POWer <amplitude_unit>

Parameters
ltem Description/Defauit Range of Values
amplitude_unit | The measurement unit. The W
default unit is dBm. DBM
""" Example
UNITI:POW DEM This command sets the

measurement units for the upper
window and the default units for
any relevant SENSel command to
dBm.

Reset Condition

On reset, both channels are set to dBm.
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UNIT[112]:POWer <amplitude_unit>

Query
UNIT[112]:POWer?

The guery returns the current setting of the measurement units.
Query Example

UNITZ:POW? This command queries which
measurement units are being used
on the lower window. In addition,
for the HP EPM.442A this
command also queries the default
units for any relevant SENSe2
command.
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UNIT[1i2]:POWer:RATio <ratio_unit>

UNIT[1[2]:POWer:RATio <ratio_unit>

This command is used on the HP EPM-442A to set the default units used
when inputting and outputting power ratio data.

e UNITL:POWer:RATio sets the ratio measurement units for the
upper window. In addition, it also sets the ratio suffix for any
SENSel command that requires but omits the ratio suffix.

¢ TNITZ:POWer:RATio sets the ratio measurement units for the
lower window. In addition, it also sets the ratio suffix for any
SENSe2 command that requires but omits the ratio suffix.

Syntax
UNIT > POW :RAT)TD) Space —»| ratiamunit}j—b
(2 NG,
Parameters
Item Description/Default Range of Values
ratio_unit The ratioc measurement unit. The DB
default unit is dB. PCT
Example
UNITL:POW:RAT DB This command sets the ratio

measurerment units for the upper
window and the default units for
any relevant SENSel command to

dB.

Reset Condition

On reset, the units are set to dB.
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UNIT[1i2]:POWer:RATIo <ratio_unit>

Query

UNITI1{2}:POWer :RATIO?

The query returns the current setting of the ratio measurement units.

Query Example

UNIT2: POW:RAT? This command queries which ratio
measurement units are being used
on the lower window. It also
queries the defoult units for any
relevant SENSe2 command.

Error Message

If this command is used with an HP EPM-441A, error -113, “Undefined
header” oceurs.
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UNIT[112]:POWer:RATio <ratio_unit>
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IEEE488.2 Command Reference
IEEE-488 Compliance Information

IEEE-488 Compliance Information

This chapter contains information about the IEEE 488.2 Common (*}
Commands that the power meter supports. It also describes the universal
command statements which form the nucleus of HP-IB programming;
they are understood by all instruments in the network. When combined
with programming language codes, they provide all management and data
communication instructions for the system.

The command descriptions are in alphabetical order.

IEEE-488.2 Common Commands

*CLS Clear Status page 14-7

*DDT Define Device Trigger page 14-8

*nDnT?  Define Device Trigger page 14-8

*ESE Event Status Enable page 14-10
*ESE?  Event Status Enable page 14-10
*naR?  Event Stafus Register page 14-11
*10N?  Identify page 14-12
*OPC Operation Complete page 14-13
*OPC?  Operation Complete page 14-13
*0pT?  Options page 14-14
*RCL  Reeall page 14-15
*RST Reset page 14-16
*SAV Save page 14-17
*3RE Service Request Enable page 14-18
*SRE?  Service Request Enable page 14-18
*gTR?  Status Byte page 14-20
*TREG Trigger page 14-22
*rar?  Test page 14-23
*WAT Wait page 14-24
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Universal Commands

Universal Commands

DCL

The oCL (Device Clear) command causes all HP-IB instruments, or
addressed instruments, to assume a cleared condition. The definition of
device clear is unique for each instrument. For the power meter:

* All pending operations are halted, that is, *0PC? and *WAI.

* The parser (the software that interprets the programming codes)
is reset and now expects to receive the first character of a
programming code.

* The output buffer is cleared.

For further information refer to “Using Device Clear to Halt
Measurements™, on page 1-81.

GET

The ceT (Group Execute Trigger) command triggers all channels that are
in the “wait-for-trigger” state.

Using the *DDT command may change the function of the CET command.

Error Message

If TRIGger: SOURce i8 not set to BUS then error -211, “Trigger ignored”
oceurs.

If the power meter is not in the “wait-for-trigger” state then error -211,
“Trigger ignored” occurs.

GTL

The &TL (Go To Local) command is the complement to remote. It causes
the power meter to return to local control with a fully enabled front panel.
When reverting to local mode the power meter triggering is set to free run.
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LLO

The 1.7.0 (Local Lock Out) command can be used to disable the front panel
local key. With this key disabled, only the controller (or a hard reset by the
line power switch) can restore local control.

PPC

When addressed to listen, the ppc (Parallel Poll Configure) command will
cause the power meter to be configured according to the parallel poll
enable secondary command which should follow this command.

PPD

Sending the pPC command followed by the PPD (Parallel Poll Disable}
command will disable the power meter from responding to a parallel poll. o
This is effectively a selective disable.

Fable 14-1: PPD Mapping

Bit | Weight Meaning
0 1 Always 0
1 2 Always 0
2 4 Always 0
3 8 Always 0
4 16 Always 1
5 32 Always 1
6 64 Always 1
7 128 Always 0

PPE

Once the power meter has received a PPC command, the PPE (Parallel Poll
Enable) secondary command configures the power meter to respond to a
parallel poll on a particular data line with a particular level.
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Table 14-2: PPE Mapping

Universal Commands

Bit | Weight Meaning

0 1 Bit positions for response:

1 2 000 (bit 0}, 001 (bit 1), 010 (bit 2),
011 (bit 3}, 100 (bit 4), 101 (bit &),

2 4 110 (bit 6), 111 (bit 7)

3 8 Sense bit
0 - response bit is cleared during a
parallel poll if requesting service
1 - response bit is set during a
paraliel poll if requesting service

4 16 Always 0

D 32 Always 1

6 64 Always 1

7 128 Always 0

PPU

The prU (Parallel Poll Unconfigure) command disables the power meter
from responding to a parallel poll. This is effectively a universal disable.

sSDC

The sDC (Selected Device Clear) command causes all HP-IB instruments
in the listen state, to assume a cleared condition. The definition of a
selected device clear is unique for each instrument. For the power meter:

* All pending operationg are halted, that is, *OPC? and *WaI.

* The parser (the software that interprets the programming codes)
is reset and now expects to receive the first character of a
programming code.

* The output buffer is cleared.
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Universal Commands

SPD

The 20D (Serial Poll Disable) command terminates the serial poll mede for
the power meter and returns it to its normal talker state where device
dependent data is returned rather than the status byte.

SPE

The sPE (Serial Poll Enable) command establishes the serial poll mode for
the power meter. When the power meter is addressed to talk, a single
eight bit status byte is returned (refer to “The Status Byte”, on page 1-69
for further information).
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*CLS

*CLS
The *CLS (CLear Status) command clears the status data structures. The 7
SCPI registers {Questionable Status, Operation Statug and all the other
SCPI registers), the Standard Event Status Register, the Status Byte, and
the Error/Event Queue are all cleared.
Syntax
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*DDT <arbitrary block program data>i<string program data>

*DDT <arbitrary biock program data>l<string program data-

The *DDT (Define Device Trigger) command determines the power meter's
response to a GET (Group Execute Trigger) message or *TRG common
command. This command effectively turns GET and *TRC into queries,
with the measured power being returned.

Syntax
{*DDT Space }——[i&i‘iiltrary block program data
| string program data
» 7 )
LAY
Parameters
Type Description Range of Values
arbitrary block program | The command which is #nNeaction>= |
data executed on a GET or
. *TRG.
string program data “caction»"1

1. The <action> field of the parameter may contain:

. TETC?

. FETCL?

«»  pErc2? (HP EPM-442A only)
. *TRG

. TRIG]

»  TRiIGZ (HP EPM-442A only)
2. The first digit after the # indicates the number of following digits. The following
digits indicate the length of the data.

Examples of <arbitrary block program data> parameters are:
*  HISFETC? and #206FETCh?

Examples of <string program data> are:

e "ppTPChl?®, "FETCh?" and "TRIGL;FETCL®
Reset Condition

On reset, the <action> field of *DDT is set to *TRG.
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*DDT <arbitrary block program data>i<string program data>

Query
*DDT?

The query returns the action which is performed on receipt of a GET or
*RG. This is returned as a <definite length arbitrary block respense
data> value which is in the form of #nN<action> as described on

page 14-8.

Error Message

If an invalid parameter is received error -224, “Illegal parameter value”
oceurs.
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*ESE <NRf>

*ESE <NRf>

Syntax

Parameters

Query

The *£sE (Event Status Enable} <NRf> command sets the Standard
Event Status Enable Register. This register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A 1 in the
Enable Register enables the corresponding bit in the Status Register, a 0
disables the bit. The parameter value, when rounded to an integer and
expressed in base 2, represents the bit values of the Standard Event
Status Enable Register. Table 14-3 shows the contents of this register.

Table 14-3: *ESE Mapping

Bit Weight Meaning
0 1 Operation Complete
1 2 Request Control (not used)
2 4 Query Error
3 8 Device Dependent Error
4 16 Execution Error
5 32 Command Error
6 64 Not used
7 128 Power On
(*ESE Space |—» NRf
- Range of
Type Description/Default Values
NRE A value used to set the Standard Event O1io 255
Status Enable Register.
*ESE?

The query returns the current contents of the Standard Event Status
Enable Register. The format of the return is <NR1> in the range of

0 to 255.

i4-10
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*ESR?

*ESR?
The *ESR? guery returns the contents of the Standard Event Status
Register then clears it. The format of the return is <NR1> in the range of
0 to 255. Table 14-4 shows the contents of this register,
Table 14-4: *ESR? Mapping
Bit | Weight Meaning
0 1 Operation Complete
1 2 Request Control {not used)
2 4 Query Error
3 8 Device Dependent Error
4 16 Execution Error
5 32 Command Error
6 64 Not used
7 128 Power On
Syntax
()
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*IDN?

*IDN?

The *IDN? query allows the power meter to identify itself. The string .
returned will be either: j

HEWLETT-PACKARD, EFM-441A, <serial numbers,AL.XX.YY
HEWLETT-PACKARD, EPM-4422, <serial numbers,AZ . XX.YY
HEWLETT-RPACKARD, 4378, ,2.0

where:

s cgerial numbers uniguely identifies each power meter.

* A1.XX.YY and A2 .XX.YY represents the firmware revision with
¥ and YY representing the major and minor revisions
respectively.

Syntax

CIN_o— ()
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*QPC

*OPC
The *0pC (OPeration Complete) command causes the power meter to set
the operation complete bit in the Standard Event Status Register when all
pending device operations have completed.
Syntax
_
()
Query

*OPC?

The query places an ASCII 1 in the output gqueue when all pending device
operations have completed.
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*OPT?

*OPT?

Syntax

The *OPT? query reports the options installed in the power meter and
returns:

" " empty string for a standard instrument
"002" for an option 002 instrument

"003" for an option 003 instrument

(GOPT —{(2)
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*RCL <NRf>

*RCL <NRf>

Syntax

Parameters

Error Message

The *RCL <NRf> (ReCall) command restores the state of the power meter
from the specified save/recall register. An instrument setup must have
been stored previously in the specified register.

(*RCL_»—»{Space|—»] NRf —»

. Range of
Type Description/Default Values
NRf The number of the register to be recalled. 11010

If the register does not contain a saved state error -224, “Illegal parameter
value” occurs.
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*RST

*RST

The *RST (ReSeT) command places the power meter in a known state. The
power meter is reset to the state shown in Table 11-1 on page 11-6.

Syntax
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*SAV <NRf>

*SAV <NRf>

The *SAV <NRE> (SAVe) command stores the current state of the power
meter in the specified register.

Syntax

(*SAV )»—»|Space|—»{ NRf —»

Parameters

I Range of
ltem Description/Default Values
NRE The number of the register that the 1to 10

current state of the power meter is to be
saved to.
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*SRE <NRf>

*SRE <NRf>

Syntax

Parameters

The *SRE <NRf> command sets the Service Request Enable register bits.
This register contains a mask value for the bits to be enabled in the Status
Byte Register. A 1 in the Enable Register enables the corresponding bit in
the Status Byte Register; a 0 disables the bit. The parameter value, when
rounded to an integer and expressed in base 2, represents the bits 0 to b
and bit 7 of the Service Request Enable Register. Bit 6 is always 0.

Table 14-5 shows the contents of this register. Refer to the pullout at the
end of chapter 1 for further information.

Table 14-5: *SRE Mapping

Bit | Weight Meaning

0 1 Not used

1 2 Not used

2 4 Device Dependent

3 8 QUEStionable Status Summary

4 16 Message Available

5 32 Event Status Bit

6 64 Not uged

7 128 QPERation Status Summary

(*SRE Space|-»| NRf
- Range of
Type Description/Default Values
NRE A value used to set the Service Request 0 to 255
Enable Register.
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*SRE <NRf>

Query
*SRE?
The query returns the contents of bits 0 to 5 and bit 7 of the Service
Request Enable Register. The format of the return is <NR1> in the ranges
of 0 to 63 or 128 to 191 (that is, bit 6 is always 0).
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*$TB?

*STB?

The *sTs7? (8Tatus Byte) query returns bit O to 5 and bit 7 of the power
meter’s status byte and returns the Master Summary Status (MSS} as
bit 6. The MSS is the inclusive OR of the bitwise combination {excluding
bit 8) of the Status Byte and the Service Request Enable registers. The
format of the return is <NR1> in the ranges of 0 to 255. Table 14-6 shows
the contents of this register. Refer to the pullout at the end of chapter 1 for
further information.

Table 14-6: *STB? Mapping

Bit | Weight Meaning
0 1 Not used
1 2 Device Dependent
(0 - No device status conditions have occurred
1 - A device status condition has occurred
2 4 Error/Event Queue
0 - Quete empty
1 - Queue not empty
3 8 Questionable Status Summary
0 - No QUEStionable status conditions have occurred
1 - A QUEStionable status condition has occurred
4 16 Message Available
0 - no output messages are ready
1 - an output message is ready
5 32 Event Status Bit
0 - no event status conditions have occurred
1 - an event status condition has occurred
6 64 Master Summary Status
0 - power meter not requesting service
1 - there ig at least one reason for requesting service
7 128 Operation Status Summary
0 - No OPERation status conditions have occurred
1 - An OPERation status condition has cccurred
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*QTB?

Syntax
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*TRG

*TRG
The *TRG (TRiGger) command triggers all channels that are in the
“wait-for-trigger” state. It has the same effect as Group Execute Trigger
{GET).
Using the *DDT command may change the function of the *TRG command.
Syntax

Error Message

If TRIGger: SCURce is not set to BUY then error -211, “Trigger ignored”
ocCurs,

If the power meter is not in the “wait-for-trigger” state then error -211,
“Trigger ignored” occurs.
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*TST?

*TST?

Syntax

The *15T? {TeST) query causes the power meter to perform the HP-IB
self test which takes approximately 30 seconds. The HP-IB self test
congists of the following tests:

ROM checksum

RAM

Battery

Display Assembly

Calibrator

Measurement Assembly
Communications Assembly (Implicit)

The result of the test is placed in the output queue.

0 is returned if the test passes,
1 if the test fails,

(18T {2
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"WAI

*WAI

Syntax

The *WAT (WAIt) command causes the power meter to wait until either:

* all pending operations are complete,
* the device clear command is received,
* power is cycled,

before executing any subsequent commands or gueries.

(CGwal —»
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