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Printing History

Safety

Operational Safety

The Printing History shown below lists all Editions and Updates
of this manunal and the printing date(s). The first printing of the
manual is Edition 1. '

The Edition number increments by 1 whenever the manual is revised.
Updates, which are issved between Editions, contain replacement
pages to correct the current Edition of the manual. Updates are
rumbered sequentially starting with Update 1. When a new Edition
is created, it contains all the Update information for the previous

. Edition. Each new Edition or Update also includes 2 revised copy of

this printing history page. Many product updates or revisions do
not require manual changes and, conversely, manual corrections may
be done without accompanying product changes. Therefore, do not
expect 2 one-to-one correspondence between product updates and
manual updates.

Control Serial Number: Edition 1 applies directly to all instruments.
Printing History
Edition Date Part Number CODE

Edition 1 April 1990 E1416-890001 EG480
Update 1 Sept 1890

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation, and to keep the
product safe, read the following warnings and cautions.

The following general safety precautions must be observed during

all phases of operation, service, and repair of this product. Failure

to comply with these precautions or with specific warnings elsewhere
in this manual violates safety standards of design, manufacture, and
intended use of the product. Hewlett-Packard Company assumes no
Hiability for the customer’s failure to comply with these requirements.

DO NOT operatc the produoct in an explosive atmosphere or in the
presence of flammable gases or fumes. '

Keep away from live cirenits: Operating personnel must not remove
equipment covers or shields. Procedures involving the removal of
covers or shields are for use by service-trained personnel only. Under
certain conditions. dangerous voltages may exist even with the
eguipment switched off.

To avoid dangerons electrical shock, DO NOT perform procédures
involving cover or shield removal unless you are qualified to do so.



DO NOT operate damaged equipment: Whenever it is possible
that the safety protection features built into this prodnct have been
impaired, either through physical damage, excessive moisture, or
any other reason, REMOVE POWER and do not use the product
until safe operation can be verified by service-trained personnel.

If necessary, return the product to a Hewlett-Packard Sales and
Service Office for service and repair to ensure that safety features are

- maintained.

DO NOT service or adjust alone: Do not attempt internal service or

‘adjustment unless another person, capable of rendering first aid and

resuscitation, is present.” ©

DO NOT substitute parts or modify equipment: Because of the
danger of introducing additional hazards, do not install substitute
parts or perform any wnauthorized modification to the product.
Return the product to a Hewlett-Packard Sales and Service Office for
service and repair to ensure that safety features are maintained.

Warranty

Limitation of Warranty

This Hewlett-Packard product is warranted against defects in
materials and workmanship for 2 period of three years from date of
shipment. Duration and conditions of warranty for this product may
be superceded when the product is integrated into (becomes a part-
of) other HP products. During the warranty period, Hewlett-Packard
Company will, at its option. either repair or replace products which
prove to be defective.

For warranty service or repair, this product must be returned to 2
service facility designated by Hewlett-Packard (HP). Buyer shall
prepay shipping charges to 1P and HP shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned to HP from another
country.

HP warrants that its software and firmware designated by HP

for use with 2 product will execute its programming instructions
when properly installed on that product. HP does not warrant
that the operation of the product, or software, or firmware will be

uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from
improper or inadequate maintenance by Buyer, Buyer-supplied
products or interfacing. unauthorized modification or misuse,
operation outside of the environmental specifications for the product,
or improper site preparation or maintenance.



! Exclusive Remedies

Assistance

Radio Frequency
\  Interference Statement
) Deutsche Bundespost

The design and implementation of any circuit on this product is the
sole responsibility of the Buyer. HP does not warrant the Buyer’s
circuitry or malfunctions of HP products that result from the Buyer’s
circuitry. In addition, HP does not warrant any damage that occurs
as a result of the Buver’s circuit or any defects that result from
Buyver-supplied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITN ESS FOR A PARTICULAR
PURPOSE.

The remedies provided herein are Buyer’s sole and exclusive
remedies. Hewlett Packard shall not be liable for any direct, indirect,
special, incidental. or consequential damages whether based on
contract, tort, or any other legal theory.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard prodacts. For any
assistance contact vour nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.

(Federal Republic of Germany only)
Herstellerbescheinigung

Hiermit wird bescheinigt, dass dieses Geraet, Sysiem HP E1416A
in Uebereinstimmung mit den Bestimmungen von Postverfuegung
1046 /84 funkentstocrt ist.

Der Dentschen Bundespost wurde das Inverkehrbringen dieses
Geraetes/Systems angezeigt und die Berechtigung zur veberpruefung
der Serie auf Einhaltung der Bestimmungen eingeraeumt.

Zusatzinformation Tuer Mess- und Testgeraete:

Werden Mess- und Testgeraste mit ungeschirmten Kabeln
und/oder in offenen Messaufbauten verwendet, so ist vom Betreiber
sicherzustellen, dass die Funk-Entstoerbestimmungen unter
Betriebsbedingungen an seiner Grundstuecksgrenze eingehalten
werden. '
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Manufacturer’s
Declarat_icn

Certification

This is to certify that the equipment HP E1416A meets the radio
frequency interference requirements of Directive FTZ 1046/84. The
German Bundespost has been notified that this equipment was put
into circulation and has been granted the right to check the product

type for compliance with these requirements.
Additional Information for Test and Measurement Equipment:

If test and measurement equipment is operated with unscreened

cables and/or used for measurements on open set-ups, the user has to
assure that under operating conditions the Radio Interference Limits

are still met at the border of the user’s premises.

Hewlett-Packard Company certifies that this product met its
published specifications at the time of shipment from the factory.
Hewlett-Packard further certifies that its calibration measurements
are traceable to the Urited States National Institute of Standards
and Technology (formerly National Bureau of Standards), to the

*extent allowed by that organization’s calibration fadlity, and to the

calibration facilities of other I_ntéma.t_ional Standards Qrga:aiza.tion

. members.



HP 75000 Series C
Documentation

Suggested Sequence
for Using the Manuals

Related Documents

1. E1405A Command Module User’s Manual. Contains information
on the logical addressing conventions used to create instruments that
are programmed using the Test and Measurement System Language
(TMSL). This manual also describes the command module’s

resource manager functionality and how to implement user-defined
configurations. Also included is EP-IB programming information.

2. Plag-In Module User’s Manuals. Contain programming and
configuration information for the plug-in modules. These manuals
contain examples for the most commonly-used functions and give 2
complete TMSL command reference for the module.

Beginners Guide to TMSL. Explains the fundamentals of
programming instruments using the Test and Measurement System
Language (TMSL). We recommend this guide to anyone who is
programming with TMSL for the first time. Hewlett-Packard part
number H2325-50001.

Tutorial Description of the Hewlett-Packard Interface Bus. Describes
the technical fundamentals of the Hewlett-Packard Interface Bus
(HP-IB). This document also includes general information on JEEE
488.2 Common Commands. We recommend this document to

anyone who is programming with IEEE 488.2 for the first time.
Hewlett-Packard part number 5952-0156. '

IEEE Standard 488.2-1987, IJEEE Standard Codes, Formats,
Protocols, and Common Commands. Describes the underlying
formats and data types used in TMSL and defines Common
Commands. You will find this document useful if you need to know
the precise definition of certain message formats, data types, or
Common Commands. Available from: The Institute of Electrical
and Flectronic Engineers,Inc.; 345 East 47th Street; New York, NY
10017; U.S.A. :

VXIbus System Specifications. Hewlett-Packard patrt number
F1400-90006.

The VMEbus Specification. Available from: VMEbus International
Trade Association; 10229 N. Scottsdale Road, AZ 85253; U.S.A.
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This manual contains information for the

HP E1416A VXI Power Meter.

This chapter introduces you to the Power Meter. It also includes an
introduction to power measurements.

This chapter introduces you to using the Power Meter. It inciudes
example programs to check that the Power Meter is installed
correctly, to make a power measurement and to make a relative
power Imeasurement.

This chapter provides information to allow you to choose the best

. Power Meter settings for your application.

This chapter contains a detailed description of each Power Meter
command. Incuded is information on the choice of settings and
examples showing the context in which each command is used.

This chapter contains information about preparing the Power Meter
for use. o co '

This appendix contains the specifications for the Power Meter.
This appendix contains tests which allow you to confirm that the
Power Meter is operating within specification.

This appendix lists the error messages associated with the Power
Meter and their possible causes.
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introduction

About This 'Chapter

Note #

This chapter introduces you to the C-size HP E1416A VXI Power
Meter. The main sections of the chapter are:
® Power Meter Overview ... ....ciiiiinrrinnennennan.. 1-1

® Power Measurements - an introduction .............. 1-2

This manual is to be used with the HP E1416A VXI Power Meter
installed in the HP 75000 Series C mairnframe or other compatible
mainframes which meet the VXI standard.

Power Meter
Overview

The HP E1416A VXI Power Meter is a single-channel Power Meter.
The frequency and power range of signals you can measure, is
determined by the Power Sensor being used. For information about
the HP 8480 series Power Sensors you can use with the Power Meter,
refer to the Hewlett-Packard Sensor Catalog, HP Part Number
3959-8751.

The main features of the Power Meter are listed in Table 1-1.

Table 1-1. Power Meter Main Features

Feature Description
Frequency Allows entry of test frequency for cal factor selection.
Loss/Gain Allows measurement to be offset by £99 4B.
Resolution Selection of 0.1, .01 and ¢.001 dB. Auto filter mode

selects the required number of averages for the chosen
range and resolution.

Averaging Selectable from 1 to 1024 readings in powers of 2.

Duty Cycle Allows conversion from average power to peak (pulse)
power, using entered duty cyde.

Sensor Tables Power Sensor Data Tables for 10 Power Sensors can be
entered and saved in non-volatile memory.

Save/Recall 10 complete Power Meter operating states can be saved
States in pon-volatile memory.

An abbreviated specification of the Power Meter is listed in
Table 1-2. For a complete table of specifications refer to Appendix A.
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Table 1-2. Power Meter Abbreviated Specifications

Parmeter Specification
Freguency 100 kHz to 50 GHz, sensor dependent.
Power Range —70 to +44 dBm (100pW to 25W), sensor dependent.

Dynamic Range |50 dB in 10 dB ranges. _
Results Units W, dBm (absolute), PCT (%), dB (relative).

Accuracy Instrumentation: Absolute mode £0.02 dB or +0.5%.
In ranges 4 or 5 add sensor linearity percentage.

Zero Set: =0.5% of full scale on most sensitive range.
Divide by 10 on each higher range.

Power Reference |1.00 mW (50 MHz oscillator factory set to =0.7%.
- |Traceable to the United States National Institute of
Standards and Technology).

A P RN R PN SE
Power Operating power level is frequently the critical factor in the design
Measurements - an and ultimately in the performance and purchase of almost all radio
introduction - frequency and microwave equipment. A 10W transmitter, for
example, costs more than a 5W transmitter. Twice the power output
- means twice the geographical area is covered or 40% more range for a
communication system. -

Because power level is so important to the overall system, it is also
very important in specifying the components that make up the
system. Each component must receive the proper signal level from
the previous component and pass the proper level to the succeeding
component. If the power level becomes too low, the signal becomes
obscured in noise. If the level gets too high, distortion results. It

is at the higher operating power levels where every dB increase

in level is often costly. The cost occurs in terms of complexity of
design, expense of active devices, skill in manufacture, difficulty in
testing, and decreased reliability. The increased cost per dB of level
is especially true at microwave frequencies. At these frequencies, the
maximum allowed power levels of solid state devices are close to
minimum acceptable performance levels for systems.

The measurement of power is therefore critical at every level, from
the overall system to the fundamental devices. Power is so important
that it is frequently measured twice at each level, once by the
manufacturer and again by the acceptor before beginning the next
level. Many systems continuously monitor the power during ordinary
operation. The large number and importance of power measurements
dictates that the measurement equipment and technique be accurate,
repeatable, traceable, and convenient.
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Because many of the examples cited above used the term “signal
level”, the natural tendency might be to measure voltage instead of
power. At low frequencies, below abont 100 kHz, power is usually
calenlated from voltage Measurements. As the frequency increases,
power measurement becomes more popular and voltage or current are
the calculated parameters.

At frequencies from about 30 MHz and up through the optical
spectrum, the direct measurement of power is more accurate and
easier. As the frequency approaches 1 GHz, power measurements
become more important because voltage and current begin to lose
their usefulness. One reasor for this is that voltage and current
vary with position along a lossless transmission line but power is
constant. Another example of decreased usefulness is in waveguide
where voltage and current are difficult to define and imagine. For
these reasoms, at radio and microwave frequencies, power flow is more
measurable, easier to understand, and more useful than voltage or
current as a fundamental quantity.
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Getting Started

About This Chapter This chapter introduces you to using the HP E1416A VXI Power
Meter. The main sections of the chapter are:

® Front Panel Overview ..................cccioonnn.. 2-1
® Programming Language ........ ..ot 2-4
@ Program Notes ........c.iiiiiiiiiiiiiiiinnnan, 2-4
m Introduction to Operation ..., 2-5
e Making a Power Measurement ...................... 2-5
& Making a Relative Power Measurement ............. 2-10

Note If you are unpacking a new Power Meter, you should refer to the
information contained in Chapter 5.
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Front Panel This section contains information about the Power Meter’s front
Overview panel connectors and annunciators. Refer to Figure 2-1.

& 0~
O
o
q

Figure 2-1. Power Meter Front Panel
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Caution *

1 SENSOR INPUT CONNECTOR. Cornect the power
sensor cable here.

2 RECORDER OUTPUT. BNC connector which
outputs an analog 0 to 1 volt signal that is
proportional to the power level measured by the
Power Meter over a single range. The output
impedance is 1 k£2. Use this output to:

m Drive a strip recorder to give 2 hard copy result of
your power measurement with respect to time.

u Connect to the Automatic Level Control input of a
source to create an ALC loop.

3 POWER REF. 5082, N-type connector which provides
a 50 MHz, 1 mW signal for calibrating the Power
Meter.

4 CALIBRATION SEAL. This seal covers the level

adjustment for the POWER REF signal.

The POWER REF signal provides the reference against which all
power measurements are made. This adjustment should only be
performed by qualified personnel, under controlied conditions.

If the calibration seal is broken or missing, it may mean that
the POWER REF signal has been maladjusted. This could

" introduce errors into your power measurements. In this situation

it is recommended that the POWER REF signal is re-calibrated
under controlled conditions, and the calibration seal replaced. (See
Appendix B for details of the performance test to check the accuracy
of the POWER REF signal).

5 POWER REF ON. This annunciator turns on when
the Power Ref signal is switched on.
6 ERROR. This annunciator turns oxn if ap error

occurs during operation. Refer to Appendix C for
more information about operating errors.

7 ACCESS. This annunciator turns on when data is
passed between the mainframe command module and
the Power Meter.

8 FATLED. This annunciator turns on if the Power
Meter does not respond correctly during the
mainframe’s power-on sequence. If this occurs, refer
to the E1{16A Service Manual
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Programming
Language

Note

Note

Program Notes

2-4 Getting Started

7

The example programs are written in the Hewlett-Packard BASIC
language and assume the Power Meter is controlled from an HP 9000
Series 200/300 computer over HP-IB.

If you are using 2 different computer, it must support secondary
addressing on a GP-IB card. Also, you may neeed to modify the
command structure in the example programs.

When using HP BASIC, a command is sent to the Power Meter with
the OUTPUT statement:

OUTPUT 70907;"*xIDNT"

The destination specified (70907), is the interface select code (7}, plus
the factory-set HP-IB address of the HP 75000 Series ¢ mainframe
command module (08). The Power Meter is set to allow access at
secondary HP-IB address 07. The Power Meter command is enclosed
between quotation marks.

Data from the Power Meter is entered into the computer using the

. the ENTER statement:

k-

ENTER 70907 ;Variable$

Additional information on programming using HP BASIC, can be
found in the HP BASIC manual set.

1. The lines in the example programs which are preceded by !, are
comment lines which have been included for program explanation
and to increase program clarity. These lines are not necessary for
correct operation of the programs and can be omitted.

2. The TMSL commands in the example programs are shown in their
long form. The upper case letters denote the abbreviated form
of the command. Use the abbreviated form for shorter program
lines. For better program readability, use the long form. Refer
to Section 4 - Command Reference for more information about
TMSL command syntax.

3. The 7 at the end of 2 command denotes a query command. This
causes the Power Meter to output data when the command is
completed.

4. The example programs use address 70907. Ensure that you modify
the program for the address you are using.
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Introduction to
Operation

Power Meter Self-Test

.

Note #

This section contains information on checking communications

between the Power Meter, the VXI mainframe and the computer.

Once the mainframe completes its power-on sequence, the Power
Meter is ready to be used. Sending the self-test command is an easy
way to verify that the Power Meter is being addressed correctly.

The command used to execute the self test is *TST?.

1. You must connect a Power Sensor to the Power Meter before
running the self-test. If a Power Sexnsor is not connected, the
self-test will fail,

2. If the Power Meter does not respond to the seli-test, the specified
address may not be correct. Refer to Chapter 5 for information
about setting the Power Meter’s address.

10 !Send the self-test command to the Power Meter

20 1!

30 DUTIPUT T0S0T ;" *T8T?H

40 !

50 !Enter and display the self-test code

g0 !

70 ENTER 70807;test_result

80 PRINT test.result

80 !

100 END
If the self-test passes, the Power Meter returns self-test code 0. If the
self-test does not return 0, refer to the E1/164 Service Manual for
more information.

Making a Power
Measurement

This section tells you how to make a power measurement. It
describes the steps you should perform to make a calibrated
measurement. These steps are:

& Clearing and resetting the Power Meter.
u Zeroing and calibrating the Power Meter.
= Entering the Calibration Factor for the signal you want to measure.

m Making the measurement.
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Measurement Setup

Program

Note

2-6 Getting Started

¥

10

20

30

40

50

€0

70

80

80

100
01
110
120
130
140
150
160
170
i80
190
200
210
220
230
231
2490
280
260
270
271
280
290
300
310
320
330
340
350

For this measurement, the POWER REF output is used as a signal
source. Connect the Power Sensor to the SENSOR connector and the
Power Sensor input to the POWER REF connector.

The following program can be used to make a calibrated power
measurement.

The values for the Reference Calibration Factor and the Calibration
Factor in the program are 98.0 percent. Modify lines 80 and 180 for
the Power Sensor you are using.

!Create I/0 path name

ASSIGN QPower TO TOR07

!Clear the Power Meter?s Interface

CLEAR @QPower :

{Set the Power Meter to a2 kmown state

OUTPUT @Power;"*RSTY

{Set the Reference calibration factor for sensor
OUTPUT QPower;":CALibration:RCF 98.0PCT®

!Zero and calibrate the power Meter

OUTPUT @Power;":CALibration:ALL?"

PRINT “"ZERDING AND CALIBRATING THE POWER METER"
!Check to see what the outcome was

. ERTER @Power:Success

IF Success=0 THEN
!Calibration cycle was successful
1 ~
! _
!Now set the measurement calibration factor
QUTPUT QPower;":CALibration:CFAC 98.0PCT"
1
{Now switch on the reference oscillator
OUTPUT QPower;":0UTPut:ROSCillator:STATe ON"
I .
!Let the power meter and power sensor settle -
PRINT "WAITING FOR THE POWER METER AND SENSOR To SETTLE" .
WAIT 1 ' -
‘0K, ready to make a measurement (use *RST settings)
OUTPUT @Power;":MEASure:POWer:ACT"
! ... and get the result
PRINT "MAKING THE MEASUREMENT™"
ENTER @Power;Reading
E
PRINT "Reference oscillator measures ";Reading*1000; “mW. "
; .
ELSE
PRINT "THERE WAS A CALIBRATION ERROR!®
END IF

i
H



Program Description

Note

360
370

%

PRINT "PROGRAM COMPLETED"
END

LINE 20. ASSIGN QPower TS 70807

The ASSIGN command is an HP BASIC command that creates
an I/0 path name and assigns that name to an I/O resource. In
this program the I/O path name is @Power and it is assigned to the
Power Meter at HP-IB address 70907. The ASSIGN command offers

several advantages when used in a program:
= It speeds up data transfer.

® ]t makes program editing easier if you want to change the HP-IB
address.

LINE 40. CLEAR @Power

The CLEAR command is an HP BASIC command that clears the
Input buffer, the Output buffer and the command parser of the
Power Meter. This puts the Power Meter into the correct state for
receiving subsequent commands. To clear 2ll the devices at select
code 7, use the command CLEAR 7.

LINE 66 OUTPUT QPower; "*RST"

This line sets the Power Meter to its Reset (*RST) configuration as
listed in Table 2-1.

At power-on, the Power Meter is set to the same configuration as
when it was powered-off.
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2.8 Getting Started

Table 2-1. Power Meter Reset (*RST) Configuration

Parameter Power-on Setting
Frequency 50 MHz
Reference Calibration Factor 100 PCT
Calibration Factor 100 PCT
Resolution 0.01 dB
Range - - Auio
Filter Auto
Measurement Units Watts
- Gain/Loss 0.00 4B, OFF
Relative measurement 0.00 dBm, OFF
" Duty Cycle 100 PCT, OFF
“Low Limit —90.00 dBm
High Limit +90.00 dBm
PWRREF OFF
Input State : ON
Trigger Mode Automatic Delay
- Trigger Source | IMMediate
 Trigger State "~ IDLE
Memory Protection ON

LINE 80. OUTPUT @Power;":CALibration:RCF 98.0PCT"

This line is used to set the Reference Calibration Factor (RCF). The
Reference Calibration Factor is a measure of the Power Sensor’s
efficiency at 50 MHz. In the example program the RCF is set to 98.0
percent. This interprets as: for a power source at 50 MHz, the signal
level at the output of the Power Sensor corresponds to 98% of the
power level at the Power Sensor input. Modify this line for the Power
Sensor you are using (the calibration information is provided on 2
label attached to the Power Sensor).

LINE 106. OUTPUT ¢Power;":CALibration:ALL?

This line is a compound command which invokes a full calibration
sequence. The sequence consists of:

® Zeroing
& Calibration

Zeroing adjusts the Power Meter’s internal circuitry for a zero power
reading with no power supplied to the sensor.



Note

Note

¥

%

1. Ensure that no RF power is applied to the SENSOR input during
Zerocing.

2. Zeroing will take approximately 5-20 seconds to complete.

Calibration calibrates the Power Meter to the Power Semsor being
used. The Power Sensor must be connected to the Power Reference
during calibration.

Zeroing and calibration of the Power Meter is recommended:
1. When a 5° change in temperature occurs.
2. When you change the Power Sensor being used.

3. Every 24 hours.

LINES 120/130. These lines check the Power Meter to determine if
the calibration has been corapleted. H the Power Meter returns a
value of 0, then the calibration has passed.

LINE 180. DUTPUT @Power;":CALibration:CFAC 88.0PCTH

This line is used to set the Calibration Factor. The Calibration
Factor is a compensation value for the effective efiiciency of the
Power Sensor at a specific frequency. In this program the 50 MHz
Power Ref signal is being used as a source, so the Calibration Factor
is the same value as the Reference Calibration Factor.

LINE 210. QUTPUT @Power: " :0UTPut :R0SCillater:STATe QN
This line switches on the POWER REF signal.

LINE 240. ¥AIT 1

This Line causes the program to pause for 1 second. This delay is to
allow the anpalog circuitry in the Power Meter and the Power Sensor
to settle after receiving a large change in input level.

LINE 260. QUTPUT @Power;" :MEASure:POWer:AC?"

This line measures the power. The result units are watts. If you
want the result in dBm, add this line to the program:

. 258 QUTPUT @QPower;":UNIT:POWer DBM"

You also need to modify line 300 as follows:

300 Print "Reference oscillator measures ";Reading;"dBm."
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Making a Relative This section explairs how you can use the Power Meter to make a
Power Measurement relative power measurement. Figure 2-2 shows a typical application
. for this feature.

Point 8
Point A Reference Pointl  Point C Point Point

SOURCE !

a
e b N

DEVICE UNDER TEST

il

Figure 2-2. Relative Power Measurement Application

You measure the power at the reference point, then set the Power
Meter to make any subsequent power measurements with respect to
the power level at this point.

Measurement Setup  For this measnrement, the POWER REF output is used as 3 signal
' source. Connect the Power Sensor to the to the SENSOR connector
- and the Power Sensor input to the POWER REF connector.

Program - The foﬂowing program can be used to make a relative power
measurement, :

10 {Create I/0 path name

20 ASSIGN QPower TO 70907 X

30 1Clear the Power Meter’s Interface
40 CLEAR @QPower

50 iSet the Power Meter to a known state
60 OUTPUT QPower;**RSTY

70 !5et the Reference calibration factor for sensor
80 OUTPUT @Power;":CALibration:RCF 98.0PCT"
30 !Zero and calibrate the power Meter

100  OUTPUT ¢Power;":CAlibratiom:ALL?

110  PRINT “ZERODING AND CALIBRATING THE POWER METER"
120 ICheck to see what the outcome was

130 ENTER @Power;Success

140 IF Success=0 THER

180 -1Calibration cycle was successful

160 !Take the the readings relative to -10 dBn
170 OQUTPUT @Power;':POWer:REFerence -10dBm"

180 OUTPUT @Power;":POWer:REFerence:STATe ON"
180 {Set the mezsurement units to dBm

200 OUTPUT @Power;":UNIT:POWer DBM"

210 '¥ow set the measurement calibration Ffactor
22C QUTPUT @Power;":CALibration:CFAC 98.0PCTV
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) 230
240
250
260
270

280

| 280
300
310
i 320
330
340
i 350
360
370
| 380
390
400
; 410
420

} Program Description

t
Now switch on the reference oscillator
QUTPUT @Power;":0UTPut:R0OSCillator:STATe ONY

I
ILet power meter and sensor settle
PRIKT "WAITING FOR THE POWER METER AND SENSOR TO SETTLE®
WAIT &5
10X, ready to make a measurement
QUTPUT QPower;":MEASure:POWer:ACP"
! ... and get the result
ENTER @Power;Reading
PRINT “Relative to -10dBm, the.... ."
PRINT "Reference oscillator measures “;Reading;"dB rel."
i
ELSE
PRINT "THERE WAS A CALIBRATION ERROR!"
END IF
]
PRINT "PROGRAM COMPLETED"
EXD

The main body of the program is similar to the program used in
Making a Power Measurement, so only the additional lires needed to
make a relative power measurement are explained.

LINE 170. OUTPUT @Power;" :POWer :REFerence ~10dBn"
This line sets the reference power level to —10 dBm.
LINE 180. OUTPUT QPower ;" :PUWer :REFerence:STATe ON*

This line enables the relative power measurement function. To
disable the relative measurement function, use the following
command: '

QUTPUT @Power;":POWer:REFerence:STATe OFF®
LINE 200. OUTPUT @Power; " :UNIT:POWer DEM"
This line sets the result units to dBm.
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Understanding the Power Meter

About This Chapter This chapter describes the parameters which configure the Power

Meter and helps you determine setiings to optimize performance.
This chapter contains the following sections:

s Calibrating the Power Meter ....................... 3-2
& Using MEASure and CONFigure .................... 3-4
a How to make measurements
o Using Data Tables ...... ... ooiiiiiiieiaanan. 3-6
o Setting the Range, Resolution and Filter .......... 3-14
DLossand Gain ...ooviie it e 3-18
o Limits Checking ...t 3-19
o Measuring Pulsed signals ............ ... ool 3-22
o Using the HP 11722A Power Sensor .............. 3-24
u Triggering the Power Meter .......... e 3-26
e Status Reporting ...t 3-28

e Saving and Recalling Power Meter Configurations .... 3-39
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Calibrating the
Power Meter

Setting the Reference
Calibration Factor

Querying the Reference
Calibration Factor

This section explains how to calibrate the Power Meter. To calibrate
the Power Meter you need to perform two steps:

1. Zeroing

2. Calibration _ _ ‘

Zeroing adjusts the Power Meter’s internal analog circuitry for a
zero power reading with no power supplied to the Power Sensor.
The Power Sensor must not be connected to a power source during
Zeroing. ' o

Calibration calibrates the Power Meter to the Power Sensor being
used. The Power Reference output 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 Reference Calibration Factor can be set by:

1. Entering the value into the Power Meter using the CAL:RCF
command. This method is used when the Single Correction
system is enabled.

2. Transferring a Data Table into Measurement Space and enabling
the Data Table system. The Reference Calibration Factor is
automatically set by the Power Meter using the Reference ,
Calibration Factor value stored in the Data Table. Refer to Using
Data Tables in this section for more information.

- Examples

a. To enter a Reference Calibration Factor of 98.6PCT, using the
Single Correction system, the following command would be nsed:
CAL:RCF 98.6PCT

b. To antomatically set the Reference Calibration Factor, you have
to create a Data Table as described in Using Datae Tables. After
the Data Table is created the following commands would be used:

CAL:CSET:SEL “SENSOR_ 1% Transfer data table named
SENSOR.1 into Measurement

Space
CAL:CSET:STAT ON Enable the Date Table system

To find out the current Reference Calibration Factor, you use the
following command:

CAL:RCF?

This returns the value, irrespective of the method used to set it.
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Zeroing

When to Zero?

Calibration

Calibration Sequence

Note

%

The command used to Zero the Power Meter is:
CAL:ZERO: AUTO ONCE

The command assumes that the Power Sensor is not connected to
a power source. If the reference output is ON, then the command
switches it OFF for the duration of zeroing. Zeroing will take
between 5 and 20 seconds to complete, depending on the type of
Power Sensor being used.

It is recommended that you zero the Power Meter:
1. When a 5° change in temperature occurs.
2. When you change Power Sensors.

3. At least once every 24 hours.

The command used to calibrate the Power Meter is:
CAL:AUTO ONCE

The command assumes that the Power Sensor is connected to the
power reference. It is recommended that you zero the Power Meter
before calibrating.

This feature allows you to perform a complete calibratior sequence
with a single command. The command is:

CAL:ALL?

The Power Sensor should be connected to the power reference. The
command enters a number into the output buffer when the sequence
is completed. If the result is 0 the sequence was successful. I the
the result is 1 the sequence failed. Refer to Section 4 Command
Reference for more information.

The CAL:ALL command is identical to the CAL:ALL? command
except that no number is returned to indicate the outcome of the
sequence. Use the CAL:ALL command if you want to use the time
during which the Power Meter is performing the calibration sequence
to send commands to other modules in the VXI mainframe. You can
examire the Questionable Status Register to discover if the sequence
has passed or failed. See Status Reporting in this section for more
information.
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Using MEASure and
CONFigure

Using MEASure

Using CONFigure

The commands MEASure:POWer:AC?, CONFigure, READ?,
INTTiate and FETCh? give you a choice between high level
commands that are very easy to use, and low level commands that
give you more complete control over the Power Meter. When you use
a high level command such as MEASure:POWer:AC?, you only need
to know about the quantity you are trying to measure. If you use the -
low level commands, you must understand the details of the Power
Meter settings and triggering.

Using the MEASure:POWer:AC? command is equivalent to sending
the following commands:

ABORt
CONFigure:POWer:AC <confparm>
READ?
The command also does the following:
INIT:CONT OFF ‘ Sets the Power Meter to make 1
trigger cycle when INIT is sent
TRIG:SOTUR IMM Sets the Power Meter to make the
_ measurement immediately
TRIG:DEL:ATUTO ON Enables autemetic delay before
maoking the measurement
INP:STAT ON ' ' Sets the HP 117224 Power Sensor
' - to Sensor Path
AVER:COUN:AUTO ON Enables automatic filter length
' selection

Because the measurement is taken immediately, variations to the
Power Meter configuration are limited to the parameters within the
MEASure command (i.e. range, resolution and frequency).

For example the command:
H‘EAS:PGW:_AC? 20DBM, 0.1DB

sets the range to 20 dBm and the resolution to 0.1 dB, then makes
the measurement.

Prior to making a measurement, the Power Meter can be set-up
using the CONFigure command. CONFigure does not make the
measurement after setting the configuration. Therefore you can set
the range, resolution and frequency with the CONFigure command
then change the setup using the lower level commands. For example
if you want to make a measurement without trigger delay, MEASure
cannot be used since it turns AUTO:DELay ON then makes the
measurement. Setting the configuration with CONFigure allows you
to do this:

CONF:PCW:AC 20DBM, 0©.1DB
TRIG:DEL:AUTO OFF
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Note

Note #

The range and resolution can also be set using the SENSe command
subsystem. Refer to Section 4 - Command Reference for more
information.

Making Measurements with CONFigure

To make a measurement after setting the configuration use:
READ?

or
INIT

The READ? command executes the INIT command then returns the
result to the output buffer.

The INIT command places the result in memory. You use the
FETCR? command to transfer the result to the output buffer.

READ? and INIT will make the measurement immediately if
TRIG:SOUR is set to IMM. If the trigger source is changed
following the CONTFigure command, the INIT command will place
the Power Meter in the wait-for-trigger state. The measurement
will be taken when the the appropriate trigger occurs. See
Section 4 - Command Reference for more information.
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Using Data Tables

This section describes how to use Data Tables. Data Tables can be
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  There are two ways to provide correction data to the Power Meter:
u The Single Correction system.
® The Data Table system.

To make a calibrated power measurement using the Single Correction
system you perform the following steps:

1. Zero and Calibrate the Power Meter. Before carrving out the
calibration, you set the Reference Calibration Factor for the Power

Sensor you are using.

2. Set the Calibration Factor to the value for the frequency of the
signal you want to measure. .

3. Make the measurement.

Ii you are using several different Power Sensors to cover the
frequency and power range you want to measure, the Single
Correction system has several disadvantages:

a. In step 2, if the frequency of the signal is not listed on the Power
Sensor calibration table, you have to calculate the Calibration

Factor.

b. When you change the measurement frequency or the Power
Sensor, you have to remember to change the setting of the
Calibration Factor.

¢. When you change the Power Sensor you kave to remember to
change the Reference Calibration Factor before calibrating the
Power Meter.

The Data Table system provides a quick and convenient method
for making power measurements at a range of frequencies using
one or more Power Sensors. You can store up to 10 Data Tables
in the Power Meter. Each table can contain a maximum of 80
Frequency/Calibration Factor entries. Each table must contain the
Reference Calibration Factor for the Power Sensor.

Figure 3-1 illustrates how the Data Table system operates.
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Figure 3-1. Power Sensor Data Table System
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To use the Data ’i‘able system you : _

1. Create and edit a table in Editing Space. _

2. Transfer the table from Editing Space to Measurement Space.

3. Enable the Data Table system (this disables the Single Correction
System).

4, Zero and Calibrate the Power Meter. The Reference Calibration

Factor used during Calibration is automatically set by the Power
Meter using the Reference Calibration Factor stored alongside the

table.

. Specify the frequency of the signal you want to measure. The
Calibration Factor is automatically set by the Power Meter, using
linear interpolation (between the frequency values stored in the
table).

8. Make the measurement.

o

To Create and Edit

Tables

Procedure

Note ﬁ

You create and edit Data Tables in Editing Space using the MEMory
Subsystem.

1. To list the tables currently stored in the Power Meter, you use the
 following commands:

MEM: CAT?
- enter statement
2. An example response is:
"SENSOR_1%,“SENSOR_2%

3. If there are no tables stored in the Power Meter a null string is
returned ().

The Power Meter is shipped with a set of Data Tables. The data
in these tables is based on statistical averages for a number of
Hewleti-Packard Power Semsors. The Power Sensors are:

TBL100PCT
HP8481A
HP8482A
HP84834
HPS484A
HP8485A
HP8486A
Q84864
R8486D
HP8487A
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Caution

Note

Note

¥

7

g

TBL10OPCT is a Data Table in which the Reference Calibration
Factor and Calibration Factors are 100PCT. This table can be used
during Performance Testing the Power Meter.

4. If there are 10 tables stored in the Power Meter and you want
to add another table, you need to delete 2 table. For example
to delete a table named SENSOR.1, you use the following
commands:

MEM:PROT OFF
MEM:DEL “SENSOR_1"
MEM:PROT ON

The MEM:PROT command is used to switch off and on Memory
Protection. H MEM:PROT? returns ON, then the MEM:DEL
command will not be carried out.

If you set MEM:PROT OFTF, it is recommmended that you re-lock the
memory using the MEM:PROT ON command, after you complete
vour editing.

You can delete all the stored tables using the following command:
MEM:DEL ALL

Use the MEM:DEL ALL command with extreme caution. The
command deletes all the tables stored in Editing Space.

5. You create a new table using the following command:
MEM:DEF “SENSOR_EB"

For more information about rules for naming tables, refer to Naming
Data Tables on Page 3-10.

6. To edit the last table you created (SENSOR.5), SELect the table,
then enter the data.

MEM:SEL

MEM:FREQ 100%H=z,99.9 GH=z

MEM:CFAC 87.6PCT, 94.89PCT
. MEM:RCF 98.6PCT

These commands:

a. Select the last table you created.

b. Enter 2 frequency points.

¢. Enter 2 Calibration Factors.

d. Enter the Reference Calibration Factor.
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Note ﬁ

- If you want to enter data into another table, specify the table

name after the MEM:SEL command.

. Amny legal suffix multiplier is allowed for frequency data. If no

units are specified, the Power Meter assumes the data is He.

. PCT is the only legal urit for Calibration Factors and Reference

Calibration Factor and can be omitted.
The frequency and calibration data must be within range. See
Section 4 - Command Reference for more information.

- The number of Frequency and Calibration Factor data points

must be equal. The maximum number of data pairs is 80. This is
not checked urtil the table is transferred to Measurement Space.
Entries in the data lists must be in a I-to-1 correspondence. For
example the nth data point in the frequency list must be the one
associated with the nth data point in the Calibration Factor list.
The Power Meter sorts the data pairs by frequency. Therefore the
frequency list does not have to be sent in frequency order.

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 table,
then the Power Meter uses the highest or lowest frequency point
in the table to calculate the Calibration Factor.

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

T P T A AN R
Naming Data Tables

The following rules apply to table names:

1

Table names can be one of the following types:

a. IEEE 488.2 <character program data> as defined in IEEE
488.2 Section 7.1.1 = . .

b. A string

If the name is <character program data>, then the following rules

apply: o

a. The table name must consist of no more than 12 characters.

b. The first character must be an upper or lower case alpha
~character (a-z, A-Z).

¢. All other characters must be upper or lower case alpha, or

numeric {0-9), or an underscore {_).
d. No other characters are allowed.

. If the name is <character program data>, then all subsequent

MEM:CAT? or MEM:CAT:TABLe commands return the
alpha characters in upper case. (MEM:DEF “Sensor.1”, then

"MEM:CAT? returns “SENSOR.17).
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4. If the name is a string, then the following rules apply:

a. The table name must consist of no more thar 20 characters.

b. The first character must be an upper or lower case alpha
character (a-z, A-Z).

c¢. All other characters must be upper or lower case alpha, or
rumeric (0-9), or an underscore {.).

d. No other characters are allowed.

5. H the name is a string, then all subsequent MEM:CAT? or
MEM:CAT:TABLe commands return the alpha characters with
the case preserved. (MEM:DEF “SeNsoR_17, then MEM:CAT?
returns “SeNsoR.17).

6. For both types, no spaces are allowed in the name.

7. The examples in this manual use the string format for table

names.
T L A I T
To Review Table To review the data stored in a table, you use the following
Data. commands: '
KEM:SEL “SENSOR_1" Make the table named SENSOR.1
. active in editing space
MEM:SEL? Query command which returns the
o name of the table active in editing
space
MEM:FREQ:POIN? Query command which returns the
number of frequency points stored
MEM:FREQ? Guery command which returns the
frequencies stored in the table (in Hz)
MEM:CFAC:POIN? Query command which returns the
rniumber of Calibration Factor points
stored in the table
MEM:CFAC? Query command which returns the
calibration factors stored in the table
\ (in %)
MEM:RCF? Query command which returns the

value of the Reference Calibration
Factor stored in the teble (in %)

Note If you trv to SELect a table which does not exist, the error
“Non-existent name” is generated by the Power Meter.
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To Modify Data

You can modify the Reference Calibration Factor by SELecting the

table and resending the Reference Calibration Factor. If you need to

modify the Frequency and Calibration Factor data stored in a 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 To Review Table Date, to
enter the data into your computer. Edit this data, then resend it.

To Trénsfér a Table

Note #

After you have created the Data Table, you transfer it from Editing
Space to Measurement Space. Use the following command to move
table SENSOR.1:

CAL :CSET:SEL "SENSOR_1"

| 1. If you do not specify a table name, the table currently active in -

Editing Space is transferred.

2, When the table is tra.ﬁsferred, the Power Meter checks that the

. number of Frequency points and Calibration Factor points defined
in the table are equal. If there is a mismatch in the number of
points, an error is generated.

- 3. To find out which table is in Measurement Space, use the guery

command:
. CAL:CSET:SEL?

To Enable the Data
Table System,

Note ﬁ

When you enable the Data Table System, the Single Correction
System is disabled. To enable the Data Table System you use the
following command:

CAL:CSET:STAT ON

1. ¥ you set CAL:CSET:STATe ON and no table is in Measurement
Space, an error is generated (CAL:CSET:STATe is left OFF).

2. When CAL:CSET:STATe is set to ON, the Reference Calibration
Factor used during calibration is the value stored in the Table.
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Making the
Measurement

Note

%

To make the power measurement, you set the Power Meter for

the frequency of the signal you want to measure. The Power
Meter automatically sets the Calibration Factor. Use the following
comrmands:

MEAS:POW:AC? ~20 DBM,0.01 DRB,2MH=z
enter statement

Alternatively, you can set the frequency using the
[:SENSe]:FREQ <frequency> command zs follows:

FREQ 2MHZ

The CONFigure and MEASure:POWer:AC? commands set
CAL:CSET:STAT ON if a frequency is included in the parameter
list.

1. ¥ the measurement frequency does not correspond directly to a
frequency in the table, the Power Meter calculates the Calibration
Factor using linear interpolation.

2. I you enter a frequency outside the frequency range defined in the
table, then the Power Meter uses the highest or lowest frequency
point in the table to set the Calibration Factor.

3. To find out the value of the Calibration Factor being used by the
Power Meter to make a measurement, use the query command:

CAL:CFAC?
This is valid for the Single Correction and Data Table Systems.

4. To find out the value of the RCF being used, use the query
command:

CAL:RCF?

This is valid for the Single Correction and the Data Table
Systems.
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Setting the Range,

Resolution and Filter

Range

- This section provides an overview of setting the range, resolution and

the filter. For more detailed information about these features, you
should refer to Section 4 - Command Reference.

Setting the Range

You can either set the range in whick you want the Power Meter to
make the power measurement or you can set the Power Meter to
autoranging.

For most Power Sensors the Power Meter is able to measure power on
five ranges. For example if UNIT:POW is set to DBM and you are
using an HP 8482A Power Sensor these ranges correspond to five
decades: - Lo
~30 to ~20 dBm
=20 to —10 dBm
—-10 to 0 dBm
0to+10dBm
+10 to +20 dBm

If UNTT:POW is set to W, then the ranges are:

- 0001 to 601 mW
0.01 to 0.1 W
0.lto 1l mW
1to 10 mW
10 to 100 mw

Refer to Figure 3-2, which illustrates part of the ranges for an
HP 8482A Power Sensor.

O.S:nw 1r?w 1.%:nw s-rlnw 1olmw 12r’nw
i i i i ¥ i
O P i P i
; e m——— ! i !
3rd Decade t ! ! 1 t t
i i i i i i
Range = ; frmmmn e e o
! ! [ 4th Doceds i i i
i i Range P i 100mw
tood ! = —r ?
1 i 1 1 t ! 5th Decade
i i ! ! i ! Range
|

!

RANGE HYSTERESIS

Figure 3-2. HP 8482A Decade Ranges
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Autoranging

Note

%

If you want to specify a particular measurement range for the Power
Meter, you enter the power level you want to measure. However,
because there is an overlap between adjacent measurement decade
ranges (see Figure 3-2), a conflict would arise if the power level fell
within the 30% overlap. You must specify if the value you waat to
measure is the highest power level you want to measure (UPPer) or
the lowest power level you want to measure (LOWer). If you do not
specify UPPer or LOWer the Power Meter will default to UPPer.

Commands which specify [:SENSe]:POWer:RANGe[:UPPer] value
meaxn that the Power Meter should select a range assuming that
this is the highest power to be measured. If in a particular range,
this value is less than 120% of the full-scale (of that range measured
in linear units) the Power Meter will choose the range below. For
example if you are using an HP 8482A Power Sensor the following
commands will select the indicated range.

POWer:RANGe 1.05 m¥W
POWer:RANGe 1.2 oW
POWer:RANGe 1.21 mW
PUWer:RANGe 10.6 mW
POWer:RANGe 14 nmW

Commands which specify [:SENSe}:POWer:RANGe:LOWer value
mean that the Power Meter should select a range assuming that this
is the lowest power to be measured. If in a particular range, this level

3rd decade range
3rd decade range
4th decade range
4th decade range
5th decade range

is more than 90% of the full-scale {of that range measured in linear

units) the Power Meter will choose the range above. For example if
you are using an HP8482A Power Sensor the following commands
will select the indicated range.

POWer:RANGe:LOWer 0.89 mW Srd decade range
POWer :RANGe:LOWer 1.2 mW {th decade range
POWer :RANGe:LOWer 9.51 mW 5th decade range
POWer :RANGe:LOWer 8.6 nW Jth decade range
POWer:RANGe:LOWer 14 mW 5tk decade range

To enabie autoranging you use the following command;
POWer :RANGe : AUTO ON

Use é.utomging when you are not sure of the power level you will be
Imeasuring,

I ybu require maximum speed for your application then you should
set a measurement range since autoranging increases the time taken
to complete a measurement.
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Resolution You set the resolution of your measurements using the
[:SENSe[:POWer:RESclution <res_n> <res_suffiz> command. There
are three levels of resolution available as listed in the following tables.

Parameter | Parameter Range of Defauit
Name Type Values Units
res.n numeric see next feble Defined by
DEFMINMAX | UNIT:POW
RESOLUTION
. UNITS
UNIT:POW MIN DEF MAX {res.suffiz)
DBM 0.001 p.o1 8.1 dB
w 0.01% of 01%of |  1%of < suffiz_multiplier>W
full seale full sca.le fuli scale

Note 1. Resolution can be speczﬁed in dB or W. If res_suffiz is omitted,
' then the units assumed are defined by UNIT:POWer.

‘2. I UNIT:POWer is DBM, then independent of range, resolution
can always be set to 0.1, 0.01 or 0.001 dB.

3. If UNTT:POWer is W then resolution is determined by the
range the Power Meter is currently set to. For example, to set 2
resolution that is 1% of full scale, when POW:RANG:UPP 1 MW
the following command would be used:

POW:RES 1E-05 W

Similarly to set 0.1% and .01% resolutions the following
commands would be used:

POW:RES 1E-06 W
POW:RES 1E-O7 W

4. The Power Meter converts the number to one of the allowable
resolutions. The breakpoint between resolutions is the midpoint
between scales. For example, setting POW:RANG:UPP 1 MW,
then POW:RES 0.0049 MW, sets the resolution to to 0.001 mW
(0.1%). If POW:RES is set to 0.0051 mW, the resolution is set to

- 0.0l mW (1%). :

. If you require maximum speed for you application, then set the
Power Meter for the lowest resolution you can use.

o
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Filter

Auto Filter Mode

Filter Length

The Power Meter has a digital filter. The digital filter is used to
reduce noise, obtain the desired resolution and to reduce jitter in the
mesurement results. You can select the filter length or you can set
the Power Meter to auto filter mode

To enable auto filter mode you use the following command:
AVERage : AUT0:STATe ON

If AVER:COUN:AUTO is set to ON, auto filter length selection is
enabled. In auto filter mode, 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 range in
which the Power Meter is currently operating in. The following table
lists the number of readings averaged for each range and resolution
when the Power Meter is in auto filter mode.

0.14B (1%} |0.01 dB (8.1%){0.801 dB (0.01%)
Number of Number of Number of
Averages Averages Averages
Bange Decade 1 8 128 128
Range Decade 2 1 8 256
Range Decade 3 1 2 32
Range Decade 4 1 1 18
Range Decade 5 1 1 8

You specify a filter length using the following command:
AVERage : COUNt filter Jength '

The range of values for filter_length is 1 to 1024. Specifying this
command disables antomatic filter length selection. If a numeric
parameter is specified which is not a binary multiple, the Power
Meter rounds the value of filter_ length to the nearest power of 2.
For example if you specify AVER:COUN 35, the Power Meter sets
the value of filterJength to 4. If you specify AVER:COUN 7, the
Power Meter sets the value of filter.length to 8. Increasing the value
of filter_length increases measurement accuracy. However, the time
taken to make a power measurement is increased.
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Loss and Gain . The Power Meter can be configured to compensate for signal loss or
gair in your test set-up (for example, to compensate for the loss of a
10 dB directional coupler). You use the SENSe command subsystem
to configure the Power Meter. The LOSS and GAIN commands form
a coupled system. This means that if you set 2 LOSS of -10 éB and
query the GAIN, the result you receive back is +10 dB.

An example program using this feature is shown below.

10 'Create I/0 path name

20 ASSIGN @Power TG 70907

30 !Clear the Power Meter’s Interface

40  CLEAR ¢Power o

50 !Set the Power Meter to a known state

60 OUTPUT @QPower;"s«RST¥

70 !Set the measurement units to dBm

80 OUTPUT QPower;"UNIT:POW DBMY

80 INow set the Power Meter for a LOSS of ~10 dB
10¢ .BUTPUT @Power;":CORRection:L{PSS -10v
110 {Now enable the LOSS correction

120 QUTPUT RPOWER;"CORRection:LDSS:STATe ON
130 !Now enable global correction

140 OUTPUT QPOWER;":CORRection:STATe ON
150 10K, ready to make a measurement

160 QUIPUT QPower;":MEASure:POWer:ACT"

170 ! ... and get the result

180 PRINT "MAKING THE MEASUREMENT"

180 ENTER &Power;Reading

200 ¢ S

210 PRIRT “The measurement result is “;Reading;"dBm."

220 END
Comments 1. You need to enable 2 different levels of correction; the global

correction (line 120) and loss correction (line 140).

2. The range of values for LOSS and GAIN is +99.99 dB to —§9.99
- dB. You can use DEF|MIN|MAX to set the LOSS or GAIN.

3. To query the current value of LOSS or GAIN use the following
commands: .

 CORR:GAIN?
~ CORR:LOSS?
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Limits Checking The Power Meter can be configured to check the power being
measured aginst an upper and/or lower limit value. A typical
application for this feature is shown in Figure 3-3 and Figure 3-4.

VXTI MAINFRAME

HP E1416A
SENSOR
¢ INPUT DEVICE UNDER TEST
SWEPT
SOURCE @ OUTPUT TINPUT
Figure 3-3. Limits Checking Application
AMPLITUDE
FAIL
FAIL ©
[
+5 dBm
O o Q o o
< o (o]
+4 dBmp- °
o FAIL
FAIl

FREQUENCY

Figure 3-4. Limits Checking Results

In this application a swept frequency signal is supplied to the input
of the Device Under Test. The Power Meter measures the ontput
power. The limits have been set at +6 dB and +4 dB. A fail occurs
each time the output power exceeds these limits. You use the
CALCulate command subsystem 1o configure the Power Meter for
limits checking. The following example program shows how to set the
limits at +4 and +6 dB.
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10 !Create I/0 path name

20 ASSIGN @Power to 70807

30 !Clear the Power Meter’s Interface

40 CLEAR QPower

50 iSet the Power Meter to a known state

60 OUTPUT @Power;''*RST"

70 iSet the measurement urnits to dBm

8C OUTPUT QPower;"UNIT:POWer DEM *

90 !Set the upper limit to +6 dBM

100 OUTPUT QPower;'"CALCulate:LIMit:UPPer &%
110 !Set the lower limit to +4 dBM

120 JUTPUT @Power;"CALCulate:LIMit:LOWer 4¢
130 !Check the limits

140 OUTPUT @Power;"CAlCulate:LIMit:UPPer? ;LOVWer?”
150 ENTER @Power;A,R

180 PRINT AR

170 !Enable Limits Checking

180 QUTPUT QPower;“"CAlCulate:LIMit:STATe QK"
190 END ‘

Limit. At *RST these are set to ON. Ensure that the global enable
and the lower level enable(s) are set to ON for limits checking.

2. The range of values you can set for UPPer and LOWer limits is
-90.00 dBm to +90.00 dBm

Note # 1. There is a lower level enable command for UPPer and LOWer

Checking For Limit  There are two ways to check for limit failures; using the
Failures CALCulate:LIMit:REPort? or the CALCulate:LIMit:FCOount?
commaxnds or using the STATus command subsystem.

Using CALCulate
Using CALCulate to check for limit failures in Figure 3-4 would
return the following results.

CALC:LIK:FCO? Returns the total number of limit
failure, in this case 4
CALC:LIM:REP? Returns 1 if there has been 1 or more

limit failures or +9.9100FE+37 if there
have been no limit failures. In this
case I is returned

Note For more detailed information about these commands, refer to the
CALCulate command subsystem in Chapter 4.

Using STATus
- You can use the STATus subsystem to generate an SRQ to interrupt
your program when a limit failure occurs. This is a more efficient
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method than using CALCulate, since you do not need to check the
limnit failures after every power measurement. '

Refer to Status Reporting in this chapter and Chapter 4 - Command
EReference for more information.
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Measuring Pulsed
Signals

Making the
Measurement

10
20
30
40
50
&0
70
80
30
100
101
110
120

The Power Meter can be used to measure the power of a pulsed
signal. The measurement result is 2 matheratical 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.

Arn example of a pulsed signal is shown in Figure 3-5.

3
Power

A . Tme

L

DUTY CYCLE = A/B

Figure 3-5. Pulsed Signal

The duty cycle of this pulse is 14%.

You use the SENSe command subsystem to configure the Power
Meter to measure a pulsed signal. An example program to measure
this signal is shown below.

ICreate I/0 path naze

ASSIGKN QPower TO 70507

IClear the Power Meter’s Interface

CLEAR QPower

1Set the Power Meter to a known state

QUTPUT @Power; " #RSTH

ISet the Reference calibration factor for sensor
QUTPUT @Power;':CAlibration:RCF 98.0PCT

'Zero and calibrate the power Meter

OUTPUT QPower;'':CALibration:ALL?"

PRINT "ZEROING AND CALIBRATING THE POWER METER"
iCheck to see what the outcome was

ENTER @Power;Success
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130
140
180
180
170
180
i8¢
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
400
410
420

Comments

1.

IF Success=0 THEN
ICalibration cycle was successful
]
!
'Now set the measurement calibration factor
OUTPUT @Power;":CALibration:CFAC 98.0PCTY
i
Now set the Power Meter for a duty cycle of 14PCT
OUTPUT @QPower;":CORRection:DCYCle 14PCTH
. : .
!Now enable the duty cycle correction
OUTPUT @POWER;":DCYCle:STATe DN
1
tNow enable global correction
OUTPUT QPOWER;":CORRection:STATe DN®
i
'0K, ready to mzke a measurement
DUTPUT QPower;":MEASure:POWer:AC?"
! ... and get the result
PRINT "MAKING THE MEASUREMENT"
ENTER @Power;Reading
1
PRIKT "The measurement result is ";Reading*1000;"mW."
1
ELSE _
PRINT "THERE WAS A CALIBRATION ERROR!"
END IF
i
PRINT “"PROGRAM COMPLETED"
END

You need to set the Calibration Factor to the correct value for the
frequency of the signal you want to measure (line 180).

. You need to enable 2 different levels of correction; the global

correction (line 270) and duty cycle correction (line 240).

. Pulse power averages out any aberrations in the pulse such as

overshoot 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.
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Using the Power
Meter with the
HP 11722A Power
Sensor

Controlling the Power
Sensor

This section describes how to use the Power Meter to control the
HP 11722A Power Sensor.

The HP 117224 Power Sensor has an internal relay which can be
controlled by the Power Meter. This allows you to switch between
two signal paths. This feature can be useful in ATE applications

. where you may want to measure two different parameters of a signal,

for example power and frequency, without having to disconnect
cables. An example set-up is show in Figure 3-6.

VXTI MAINERAME
o E1418A
e A
SENSOR 11722
1% weuT ' -
. Power DEVICE UNDER TEST
FREQUENCY s ot Ssnsor
COUNTER ENSOR B » OUTRUT
BY-PASS DATH

Figure 3-6. Using the HP 11722A Power Sensor

The Power Sensor can be controlled using the following commands:

B INPut[:STATe]

s CONFigure, MEASure, [:SENSe|:FUNCtion

INPUL[:STATe]

Use this command if you only want to change the routing of the
signal. The commands to control the routing are:

INPut[:STATe] ONI1  Routes the signal to the Power Meter

INPut [:STATe] OFF|0 Routes the signal to the By-Pass Path

You can find out the status of the routing by using the following
command:

IHP;;‘&: [:STATe]? Query the Power Meter
exter statement Enter the result into the computer

If the result is 1 the signal is routed to the Power Meter, if the result
is 0 the signal is routed to the By-Pass path.
CONFigure, MEASure, [:SENSe:FUNCtion

These commands antomatically route the signal to the Power Meter.
¥or example the command

MEASure:PCWer:AC?

prepares the Power Meter for making a power measurement, sets
INPut:STATe to ON, then makes the power measurement. For more
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information about these commands refer to Chapter 4 - Command
Reference.

Note After 2 *RST or SYSTem:PRESet, the INPut:STATe is set to ON
(Sensor path selected).
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Triggering the
Power Meter

The ldle State

The Initiate State

The trigger configuration is automatically set by the MEASure
command. If you want to use the lower level commands (READ? or

' INITiate), then you need to understand the Power Meter’s trigger

model, '

The TRIGger commands are used to synchronize Power Meter
actions with specified events. Figure 3-7 summarizes the Power
Meter’s trigger system.

IDLE ___ i
STATE |
L :
i
i
1
§ INITIATE
NO i T STATE
YES s i
INFTCONT ON i
1
TRIGIVMesa e i
TRIGSOUR MM Py
T rreesoumee Wait-tortrgger i
————i] shate t EVENT
1
RASOUR s _ | b DETECTION
3 i STATE
TRGSOUR HOLD VR TRGDEL i
B e '
; P
U—
i TRGGERED |
SEQUENCE : -
OPERATION ~— Sigrals 1o Snaks from
STATE ; meamremen eaTronen
i woutines ounes
i 1 Power Metor Mezsmoment Actions ]

i
!
!

Figure 3-7. Trigger System

Turning power on, sending an HP-IB CLEAR, sending a *RST

or an :ABORS 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.

I the trigger system is on the downward path, it travels directly
through the initiate state without any restrictions. I the trigger
system is on the upward path, and INITiate:CONTinuous is ON, it
exits downward 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.
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The Event Detection
State

Trigger Delay

Note ﬁ

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.

w IMMediate: if this command is sent, the Power Meter does not
wait for any event and immediately travels through the event
detection state.

m HOLD: this command suspends triggering. The only way to
trigger the Power Meter when TRIG:SOUR HOLD is set is to send
TRIG:SOUR IMM.

m BUS: trigger source is the HP-IB group execute trigger (<GET>)
or a *TRG command. <GET> can be sent using the TRIGGER
command in HP BASIC.

Querying the Trigger Source

The trigger source is queried with the following command:

TRIGger:S0URce?

The Power Meter has the ability to insert a delay between receiving
a trigger and making the measerement. The delay is automatically
calculated by the Power Meter and depends on the current range,
resolution and filter length. The delay ensures that the analog
cirenitry in the Power Meter has settled.

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

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

MEASure and CONFigure automatically enable the delay.
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Status Reporting'

General Status
Register Model

tatus Reporting is used to monitor the Power Meter to determine
when events have occurred. This allows you to increase the efficiency
of your programs. Status reporting is accomplished by configuring
and reading status registers. The Power Meter has the following
registers:

m Status Register
e Standard Event Register

a Operation Status Registef

~ m Questionable Status Register

You read and configure the Status and Standard Event register using
IEEE 488.2 Common commands. These are the most commonly used
registers and are discussed in detail in this section.

You read and configure the Operation Status Register and

the Questionable Status Register using the TMSL STATus
command subsystem. This section contains an overview of these
registers. ¥For more detailed information you should refer to
Chapter 4 - Command Reference.

The generalized status register model shown in Figure 3-8 is the
building block of the TMSL status system. This model consists of 2
condition register, a transition filter, an event register and an enable
register. A set of these registers is called a status group.

Condition  Trensition Event Enable
Register Filter Register Register
Blt o] ol o
5 | S
Bit 1 1 - Surmmery
[+4 .
st 2 2 Bt
2 <
8 o

it 3
it Nome -—j

Bt Number —T )

Figure 3-8. Generalized Status Register Model

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.
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Condition Register

Transition Fiiter

Event Register

Enable Register

~An Example Sequence

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

There may or may not be a command to read 2 particular condition
register. .

The transition filter specifies which types of bit state changes in the
condition register will set corresponding bits in the event register.
Transition filter bits may be set for positive transitions (PTR),
negative transitions (NTR), or both. Positive means a condition

bit changes from 0 to 1. Negative means a condition bit changes
from 1 to 0. Transition filters are read-write. Transition filters are
unaffected by *CLS (clear status) or queries. After STATus:PRESet
the NTR register is set to 0, and all bits of the PTR are set to 1.

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 (clear status). There is no buffering, so while an event bit is
set, subsequent events corresponding to that bit are ignored until the
register contents are read and another event occurs. Event registers
are read-only.

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. Summary bits are in
turn recorded in the Status Byte. Enable registers are read-write.
Querying an enable register does not affect it. There is always a
command to read and write to the enable register of a particular
status group. '

Figure 3-9 illustrates the response of a single bit pesition 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. '
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Figure 3-8, Typical Status Register Bit Changes
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The Status Register

Note

%

As shown in Figure 3-10, the Status Register is the highest level
register in the status structure and contains bits that report activity
from the other status registers.

The bits in the other registers must be specifically enabled o be
reported in the Status Register. Refer to the rest of this section for
more information.

STATUS REGISTER

Bit O Not Used

Bit 1 Not Usea

Bit 2 Not Usec

Bit 3 Questionable Data $tatus Register Summary Bit

Bit 4 Message Available

8it £ Stangarg Event Status Fegister Summary Bit
Bit 7 Service Reguest
Bit 7 Operatiss Status Register Summery Bit

QPERATION STATUS REGISTER

CSTANDARD EVENT STATUS REGISTER .

QUESTIONABLE DATA REGISTER

Figure 3-10. Status Structure

Table 3-1 shows each of the Status Register bits and describes the
event that will set each bit.
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Reading the Status
Register

Table 3-1. Status Register

Bit Decimal _
Nuraber Weight Description
0 -1 Not Used
1 ) Not Used
2 4 - {Not Used
3 8 Questionable Status Register Summary Bit.

1 One or more events in the Questionable
Status Register have occurred and set bit(s)

in that register.

4 16 |Message Available. The Power Meter’s
output queue contains information. This bit
can be used to synchronize data exchange
with the computer. For example you can
|send a query command to the Power Meter

-] and then wait for this bit to be set. The
HP-IB is then available for use by other
devices while the program is waiting for the
Power Meter to respond.

] 32 - 1 Standard Event Status Register Summary
Bit. One ot more events in the Standard
Event Register have occurred and set bit(s)

- {in that register.

& 64 1Service Request. Service has been requested
o .- | by the Power Meter and the HP-IB SRQ
Hne is set true. This bit will be set true
when any other bit of the Status Register is -
set and has been enabled to assert SRQ by
the *SRE command.

' 7 o128 Opera.tioﬁ Status Register Summary Bit.
One or more events in the Operation Status
Register have occurred and set bit(s) in

that register.

You read the Status Register using the *STB? command or an HP-IB
serial poll. Both methods return the decimal weighted sum of all set
bits in the register. The only difference between the two methods is
that *STB? does not clear bit 6 (Service request); a serial poll does
clear bit 6. No other status register bits are cleared by either method
with the exception of the Message Available bit (bit 4) which may be
cleared as a result of reading the response to *STB?

The following program uses the *STB? command to read the
contents of the Power Meter’s Status Register.

*STB? Read Status Register
enter statement FEnter the weighted sum
print statement Print the result
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Standard Event Status
Register

Note 6

For example, assume bit 3 (weight = 8) and bit 7 (weight = 128) are
set. The program returns the sum of the two weights (136).

The next program uses the HP-IB Serial Poll to read the Power
Meter’s Status Register.

P=SPOLL (70907) Read Stotus Register using Serial Poll,
~ place weighted sum in P
print statement Print the result

The Standard Event Status Register monitors the Power Meter’s
status events shown in Table 3-2. When one of these events occars, it
sets a corresponding bit in the Standard Event Status Register.

The Standard Event Status Register bits are not reported in the
Status Register unless specifically enabled. Refer to the rest of this
section for more information.

Table 2.2. Standard Event Status Register

Bit Decimal
Number Weight Deseription

0 1 Operation Complete. The Power Meter has
completed all pending operations. This bit
is set in response to the *OPC command.

1 2 Not Used

2 4 Query Error. A problem has occurred in
the Power Meter’s output queue.

3 8 Device Dependent Error. A Power Meter
operation did pot complete. Possibly due
to an abnormal hardware or firmware
condition. (usually if *TST fails or the
battery fails).

4 16 Execution Error. The Power Meter
cannot do the operation(s) requested by a
command.

5 32 Command Error. The Power Meter cannot
understand or execute the command.

] 64 Not Used

7 128 Power-On. The Power Meter has been

' ' switched on.
§—15 Reserved for future use (always return
ZEr0).
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Enabling Standard
Event Status Bits

Note #

Clearing Status

To allow any of the Standard Event Status Register bits to be
reflected in bit 5 of the status register, you have to enable the bit(s)
with the *ESE command. For example, suppose your application
requires an interrupt whenever any type of error occurs. The error
related bits in the Event Status Register are bits 2 through 5. The
sum of the decimal weights is 60. You enable these bits to set bit 5 in
the Status Register (and assert SRQ if this is enabled) by sending:

*«ESE 60

Whenever an error occurs, it will set one or more of bits 2-5 in the
Standard Event Status Register which will set bit 5 in the Status
Register. If bit 5 is enabled to assert SRQ (*SRE 32 commard)
an HP-IB service request is generated. The Standard Event
Status Register bits which are not enabled still respond to their
corresponding conditions. They do not, however, set bit 5 in the
Status Register. '

You can read the Standard Event Status Register using the *ESR?
command. You can determine which bits are enabled in the Standard
Event Status Register using *ESE?. Both of these commands return

- the decimal weighted sum of all set or enabled bits.

.’I‘Ee. *CLS command clears the Standard Event, the Questionable and
the Operation Event status registers and the Power Meter’s error
queue. This clears the corresponding summary bits (3,52and 7) and

 the instrument specific bits (0,1 and 2) in the Status Register. *CLS
- does not affect which bits are enabled to be reflected in the Status
Register or enabled to assert SRQ.

Lo

Interrupting Your
Program

'When 2 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 io
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, yon
have to enable the appropriate bit(s) with the *SRE command. For
example, suppose your application requires an interrupt whenever

2 message is available in the output queue (Status Register bit 4,
decimal weight 16). To enable bit 4 to assert SRQ, you use the
foliowing command: *

*3RE 16
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Note You can determine which bits are enabled in the Status Register
wsing *SRE?. This command returns the decimal weighted sum of all

enabled bits

Example This program can be used to cause an SRQ whenever an error

10
20
30
40
50
€0
70
80
20
100
110
120
130
140
1580
160
185
170
180
180
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
400
410
420

OCCUrs.

! Program to generate an SR{ when an error occurrs
ASSIGN @Power TO 70907

! On interrupt at Select Code 7 goto Srq.i

ON INTR 7 GOTO Srq_i

18et the Power Meter to make continuous measurements
OUTPUT @Powex;"'*CLS;*RST"

'Use logarithmic units

QUTPUT @Power;“UNIT:POWer DEM®

1

PRINT "Set range calibrator to standby and press continue ...

PAUSE

QUTPUT @Power;"CAL:ZERD:AUTO ONCE;*0PC?"

ENTER €Power;Finished

IF Finished=1 TEEN PRINT "Zeroing has completed"

! ASSUME THAT ZERUO WAS OX

PRINT "Set range calibrator to imW ... "

PRINT “Set function to calibrate"

PAUSE ' : '

OUTPUT @Power;“CAL:AUTO ONCE;*0PC?"

EXTER QPower;Finished

IF Finished=1 THEN PRINT "Calibration has completed"
OUTPUT @Power;"INIT:CONT ONV

iMake a power measurement

PRINT "Take a power measurement using FETCh?
OUTPUT @Power; “"FETC?"

ENTER @Power;Reading

PRINT "The result taken was ";Reading;* dBm."
iNow cause an SRQ by removing the power sensor
QUTPUT QPower;"'*ESE 16" '

QUTPUT QPower;"*SRE 32"

ENABLE INTR 7;2

H

PRINT "Remove the sensor and an SRQ should cccur.”

)
-

1

LOoP

. twait forever
END LOOP
STOP

Srq.i: !

DI¥ Message$[256]
DISABLE INTR 7
CLEAR 7

Understanding the Power Meter
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430 B=SPOLL(QPower)

"""" 440 PRINT "Value received by serial poll was ";B
450 REPEAT
480 OUTPUT QPower;":SYST:ERR?Y
470 ENTER @Power;Code,Message$
480 PRINT Code,Message$
430 URTIL Code=0 _
500 QUTPUT QPower;"#CLSY
510 END o

Example 2  This prog;rém illustra;.es how you can use SRQ to track limit failures.

10 ! PROGRAM TO DETECT UPPER LIMIT FAILURE USING SRQ

20 ASSIGN @Power TO 70907

30 ! WHEN AN SRQ AT SELECT CODE 7 QCCURS CALL INTERRUPT ROUTIKE
40 ON INTR 7 GOSUB Srq.i

5C ! FIRST SETUP THE POWER METER TO TAKE CONTINUOUS READINGS
60 QuUTPUT @Powex,“*CLS *RSTH :

70 1 LET’S USE LOGARITHMIC UNITS .

80 OUTPUT @Power;"UNIT:POWer dBm"

20 i : : L

100 PRINT “Set range calibrator to STANDBY and press CONTINUE ... “
110 PAUSE

120 OQUTPUT @Power,"CAL ZERD:AUTO ONCE; *OPC?”
130 ENTER €Power;Finished
140 IF Finished=1 THEN PRINT "Zeroing ha.s completed"
150 ! ASSUME THAT ZERC WAS DK :
160 PRINT “Set range calibrator to imW a.nd select CALIBRATE.
Press CONTINUE ... *® :
170 PAUSE
i 180 = QUTPUT @Power,"CAL AUTO DHCE *QPCT" .
190 ENTER QPower;Finished -
200 IF Finished=1 THEN PRINT "Cal:.bra‘t:zon has completed”
210  OUTPUT @Power;"INIT:CONT ON“
220 )} Now 1et’s make a power measurement
230 PRINT "Let’s take a power measurement using FETCh?
240 OUTPUT @Power;“FETC?" o
280 ENTER €@Power;Reading
26C  PRINT "The reading taken was "; Readlng ;¥ dBm. "
270 ! Kow let’s set up for upper limit failure
280 OUTPUT €Power;“CALC:LIM:UPP 10DBM"
290 PRINT "Upper limit was set to 104Bm"
300 OUTPUT ¢Power;"“CALC:LIM:STAT ON™
310 OUIPUT QPower;"STAT:0PER:PTIR 4096"
320 OUTPUT QPower;"STAT:0PER:ENAB 4096
330 OUTPUT QPower;"*({LS"
34C OUTPUT QPower;"*SRE 128"
. 35C ENABLE INTR T7;2
380 ! S
370 PRINT "Change the range calibrator above 10dBm and power

¥
.
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) neter will SROY

380 1

- 390 LOOP

} 400 t LET’S LOOP FUREVER - AWAITING SRQ
410 END LGOP
420 STOP

H : 430 !
440 Srg i: !
450 DI¥ Kessage$[25€]

§ 460 DISABLE INTR 7
470 CLEAR @Power
480 B=SPOLL{@Power)

§ 490 PRINT "Value received by serial poll was ";B
500 REPEAT
510 OUTPUT @Power ;" :SYST:ERR?Y

| 520 ENTER @QPower;Code,Message$
830 PRINT Code,Message$
540 UNTIL Code=0

é 550 [
560 ! CLEAR THE EVENT WHICH CAUSED THE SR
570 OUTPUT QPower;"xCLS"
580 ENABLE INIR 7;2

J 590  RETURN
800 EXND

| Using the Operation
Complete
Commands

The *OPC? and OPC 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 2ll 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 *OPC 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.

Examples  Example 1 This program uses the *OPC? command to determine

when the Power Meter has finished calibrating.

10 ASSIGN @QPower T0 70907

20 OUTPUT @POwer;"CAL:AUTC CONCE;*QPC?"
30 ENTER @Power:A

40 QUTPUT @Power;"MEAS:POW:AC?"

50 ENTER @€Power;Result

60 PRINT Result
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70

END

Example 2 This program uses the *OPC command and serial poll
to determine when the Power Meter has finished calibrating. The
advantage to using this method over the *OP(C? command is that the
computer can perform other operations while it is waiting for the

Power Meter to finish calibrating.

10
20
30
40
50
&0
70
80
80

ASSIGN @Power TO 70907

OUTPUT QPower;"*(LS"

OUTPUT QPowerxr;'"«ESE 1*

DUTPUT @Power ;! CAL:AUTO ONCE;*0PCY
WEILE NOT BIT(SPOLL(QPower),5)

! (Cemputer does other operations here)
END WHILE S

OUTPUT @Power ;" "MEAS:POW:AC?Y

ENTER @Power;Result

100 PRINT Result
110 END
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Saving and
Recalling Power
Meter
Configurations

How to Save and Recall
a Configuration

Example Program

To reduce repeated programiming, up to 10 Power Meter
configurations can be stored in the Power Meter’s non-volatile
memory. All configuration parameters are saved except for the
STATus information and the <table_name> being used if the Data

Table system is enabled.

Power Meter configurations are saved and recalied with the following

commands:

*-SAV < register>
*RCL <register>

The range of values for register is 1 to 10.

10 ASSIGN @Power TO 70907

20 iConfigure the Power Meter

30 OUTPUT QPower;"CAL:RCF 98PCT;CFAC 28PCT"
40 OUTPUT @Power;"UNIT:POW DEM"

50 OUTPUT @Power;"CORR:LOSS -10%

60 DUTPUT @Power;"CORR:LOSS:STAT ON°
70 OUTPUT @Power;"CORR:STAT ONY

80 !Save the configuration

90 QUTPUT QPower;'*SAV B¢

98 PRINT "Configuration Saved"

100 !Now reset the Power Meter

120 OUTPUT @Power;"*RST"

130 !Recall the configuration

140 QUTPUT @QPower;"*RCL &Y

150 PRINT "Configuration Recalled”
180 PRINT "Save and Recall complete”

170 END

Understanding the Power Meter 3-39






]

[OV——

Command Reference

About This Chapter

Command Types

This chapter describes Test and Measurement System Language
(TMSL) commands and summarizes IEEE 488.2 (*) commor
commands, applicable to the HP E1416A VXI Power Meter. This
chapter contains the following sectioms:

g Command Types ... ..o i, P 4-1
B TMSL Command Reference ...vvrvvrnrnenrnnnennns 4-4
a JEEE 488.2 Common Command Reference .......... 4-93

Commands are separated into two types: [EEE 488.2 Common
Commands and TMSL Commands.

Common Command Format

TMSL. Command Format

The IEEE 488.2 standard defines the Common commands that
perform universal functions such as reset, self-test, status byte guery
etc. Common commands are always four or five characters in length,
always begin with the asterisk (*) character, and may include one
or more parameters. The command keyword is separated from the
first parameter by 2 space character. Some examples of Common
commands are:r

*RST, *STB?, *ESR?

The TMSL commands perform functions for making measurements
and retrieving results. The command subsystem structure is
bierarchical, usually consisting of 2 top (root) level command, with
one or more low level commands and their parameters. The following
example shows a typical subsystem:

:AVERage

[:STATe]

:COUNt
AUTO ON|OFF

TYPE
TCONtrol?

AVERage is the root command, STATe, COUNt, TYPE and
TCONtrol? are secondary level commands and AUTO is a third level
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Command Separator

Abbreviated Commands

mplied Commands

Parameters

4.2 Command Reference

command. The precise syntax for these commands and others, is
given later in this chapter.

A colon (:) always separates one command from the next lower level
command as shown below:

" :AVERage:COUNt:AUTO ON

The command syntax shows most commands as a mixture of

upper and lower case letters. The upper case letters indicate the
abbreviated spelling for the command. For shorter program lines,
send the abbreviated form. For better program readability, you may
send the entire command. The instrument will accept either the
abbreviated form or the entire command.

‘For example, if the command syntax shows MEASure, then

MEAS and MEASURE are both acceptable forms. Other forms of
MEASure, such as MEASU or MEASUR will generate an error. You
may use upper or lower case letters. Therefore, MEASURE measure,

and MeAsUrE are all a.ccepta.ble

mp‘!nd commands are those whzc.h appear in square brackets ([ ])

in the command syntax. {Note that the brackets are not part of . -
the coramand and are not sent to the instrument.) Suppose you

send a second level command but do not send the preceding implied
command. In this case, the instrument assumes you intend to use the
implied command and it responds as if you had sent it. Examine the
partial SENse subsytem shown below

{SEN Sel
POWer o
RESolution <res.n>

The root cormmand SENSe is an implied command. To enter 2
resolution into the Power Meter, yon can send ej.the: of the following
command statements '

SENSe:POWer:RESolution res.n
POWer:RESolution res.n

Parameter types.The following table contains explanations and
examples of parameter types which might be enconatered later on in

this chapter.



Parameter Type Explanations and Examples

Numeric Accepts all commonly used decimal representations of
numbers including optional signs, decimal points, and
scientific notation.

123, 128E2, -123, -1.253E2, .123, 1.23E-2, 1.23000E-01.
Special cases include DEFault, MINimum, and MAXimum.

Boolean Represents a single binary condition that is either irue
or false, parameters are ON|OFF or 110 {1 and ON are
SYRORYTIOUS).
Event Identifies 2 command which has no parameter
Discrete Selects from a finite number of values. These parameters

use Imnemonics to represent each valid setting.

An example is TRIGger:SOURce < source> cornmand,
where source could be BUS, HOLD or IMMediate,

Linking Commands Linking JEEE 488.2 Common Commands with TMSL Commands.
Use a semicolon between commands. For example:

*RST;CAL:CSET:STATe ON

Linking Multiple TMSL Commands. Use both 2 semicolon and a
colon between commands. For example:

CAL:CSET:STATe ON;:CAL:ALL?

After the semi-colon, use the colon to return to the root level, or the
system will assume the second command is in the same subsystem.

Responses to TMSL Numeric Query Commands

Many of the TMSL commands which set numeric values within the
Power Meter have query forms which allow you to interrogate the
setting. A special numeric response, +9.9100E+37, is reserved by
TMSL and is known as Not-a-Number (NAN). When this value is
returned, vou should refer to the command in this chapter which
raused the response for more information.
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TMSL Command Reference

This section describes the Test and Measurement Systern Language
{IMSL) commands for the HP E1416A VXI Power Meter.

Figure 4-1 shows the TMSL command tree structure. Use this to
locate the subsystem you are interested ia.
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ABOR%
Page 4-6

AVERage
Page 4-7

CAlCulate
Page 4-11

CAlibration
Page 4-21

CONFigure
Page 4-31

FETCh?
Page 4-35

INITiate
Page 4-36

iNPut
Page 4-39

MEASure?
Page 4-41

HMEMary
Page 4-44

OUTPut
Page 4-56

READ?
Page 4-57

SENSe
Page 4-58

5TATus
Page 4-7¢

SYSTex
Page 4-84

TRiGger
Page 4-88

UNIT
Page 4-92

Figure 4.1. TMSL Command Index
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ABOR! Subsystem

O B P RO
ABORt

Subsystem Syntax

Comments

Example

4-§ Command Reference

The ABOR{ command subsystem removes the Power Meter from the
wait-for-trigger state and places it in the idle state.

ABORt

u ABORt does not affect any other settings of the trigger system.
When the INITiate command is sent, the trigger system will
respond as it did before ABORt was executed.

w If INITiate:CONTinuous ON|1, then after ABORS the Power Meter
will immediately move into the wait-for-trigger state.

& When TRIGger:SOURce BUS is selected, ABORY returns the
Power Meter to the idle state. When a Group Execute Trigger
<GET> bus command or 2 *TRG command is executed, error

—211, “Trigger Ignored” occurs.

m When TRIGger:S0OURce HOLD is selected, ABOR! returns the
Power Meter to the idle state. All subsequent single triggers sent
using TRIGger:IMMediate are ignored and error — 211, “Trigger
Ignored" occurs.s

& When the tngger sys’cem is initiated from the HP-IB Interface,
execute the HP-IB CLEAR command to return to the idle state.

® *RST Condition: after a *RST, the Power Meter acts as though an
ABORJ: has occurred. .

To abort 2 measurement

CONF:POW:AC AUT0,0.01D8  Configure the Power Meter for
autorange and 0.01 dB resolution

TRIG:SOUR BUS : Wait for *TRG or <GET>

INIT Put Power Meter in wait-for-trigger
state

ABOR Put Power Meter in IDLE state



AVERage Subsystem

AVERage

Subsystem Syntax

The AVERage command subsystem is used to control the Power
Meter’s digital filter. The digital filter is used to reduce noise, obtain
the desired resolution, and temper jitter in the results.

AVERage

[:STATe] ONJ2
[:STATe]?
:COUNt <filter_length>
:COUNt?
:AUTO <mode>
:AUTO?
TYPE SCALar|DEFault
TYPE?
“TCONtrol?

AVER:STAT

AVERage[:STATe] ON{1 indicates that digital filtering is always used.
The query command AVERage[:STATe]? always returns 1.

" AVER:COUN

Comments

AVERage:COUNt < filter_length> is used to enter a value for the
filter length, when AVER:COUN:AUTO is set to OFF|0.

Parameter | Parameter Range of Default
Name Type Values Units
filter length | numeric 11024 None
DEFMIN|MAX

w Specifying this command disables automatic filter length selection
{AVER:COUN:AUTO OFF).

n DEF sets filter_length to 256.

® MIN sets filter length to 1.

w MAX sets filter_length to 1024.

m If a aumeric parameter is specified which is not a binary multiple,
the Power Meter rounds the value of filter_length to the nearest
power of 2 within the range alowed. For example if you specify
AVER:COUN 5, the Power Meter sets the value of filter_length to
4, If you specify AVER:COUN 7, the Power Meter sets the value of
filter length to 8.
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-AVERage Subsystem

» Increasing the value of filter length increases measurement
accuracy. However the time taken to make a power measurement

is increased.
® *RST Condition: the value of filier length is set to 4.

AVER:COUN?

AVERage:COUNt? [DEFIMH\I IMAX] returns one of the following
numbers to the output buffer:

w 256 if DEF is specified.
u -1 if MIN is specified.
m +1024 if MAX is specified.

= The current value of filier_length if DEFIMAX]MIN is not
specified.

E AVER:COUN:AUTO

Comments

4-8 Command Reference

AVERage:COUN't:AIU.'I‘O <nﬁocfe> is used to enable or disable auto
filtering.

Parameter | Parameter | Range of | Default
Name Type - Valnes Units

mode boolean [OFF[0ION|1] none

u Jf AVER:COUN:AUTO is set to ON|1, auto filter length selection
is enabled. In auto filter mode, 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 range in which the Power Meter is currently operating in.
The following table lists the number of readings averaged for each
range and resolution when the Power Meter is in auto filter mode.



AVER:COUN:AUTO?

AVER:TYPE

AVERage Subsystem

0.1 dBm (1%) |0.01 dBm (0.1%) | 0.001 dBm (0.01%)
Number of Number of Number of
Averages Averages Averages
Range Decade 1 8 128 128
Range Decade 2 1 8 256
Range Decade 3 1 2 32
Range Decade 4 1 1 18
Range Decade 5 1 1 8

k If AVER:COUN:AUTO is set to OFF|0, the filter length is set by
the AVER:COUN filter_length command. For most applications,
AVER:COUN:AUTO ON is the best mode of operation. Manual
filter length selection is nseful mainly in applications requiring high

resolution or fast settling times.

» Auto filtering is enabled by the MEASure:POWer:AC? and

CONFigure commands.

» *RST CONDITION: AVER:COUN:AUTO is set to ON (auto filter

mode enabled).

AVERage:COUNt:AUTO? enters 1 or 0 into the output buffer. 1
means that auto filter mode is enabled, 0 means that manual filter

-length selection is enabled.

AVERage:TYPe SCALar|DEFault indicates that the filter type is
arithmetic mean. The query command AVERage:TYPE? always

returns SCAI.
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- AVERage Subsystem

R T R A ey
AVER:TCON? AVERage:TCONtrol? (where TCONtrol is the short form of
Terminal CONtrol) is used to describe what happens when the filter

has been filled and the average has been calculated.

Comments = If REP is returned, repeat averaging is being used. This means
- that the filter buffer is cleared each time a new power measurement

is taken.

& If MOV is returned, a moving average is being used. This means
that the filter buffer is not cleared when 2 power measurement
is taken, and old readings are discarded and replaced by newer
readings to return a measurement.

m The averaging mode is selected automatically by the Power Meter
depending on the current tnggenng mode. You cannot specify the
averaging mode.

m If INIT: CO’\TT ON and TRIG:SOUR IMM, then the query returns
MOV. Othemse the TCOT\Ttml is REP.
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CAL Culate Subsystem

CAlL Culate The CALCrulate command subsystem provides a limits checking
function. This function allows the Power Meter to monitor the power
level being measured and to indicate when that power is outside
preset Bmits.

CALCulate
LIMit CLIMits
STATe UPPer LOWer FCOunt? FAIL? REPort CLEar INTerpolate
[DATA] STATe POINts? [DATA}? POINts? AUTO IMMediate !
FLIMits  FAIL?

Figure 4.2. CALCulate Subsystem
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CALCulate Subsystem

Subsystem Syntax CALCulate
:LIMit

:STATe <mode>

STATe?

:UPPer
:DATA] <upper.limit>
[:DATA}?
:POINts? .
:STATe <mode>
:STATe?

:LOWer
[:DATA] <lower. limit>
[:DATA]?
:POINts?
:STATe <mode>
:STATe?

:FAIL?

:FCOunt?

:REPort
[[DATAY?
:POINts?

:CLEar
tAUTO <mode>
[[IMMediate]

:INTerpolate <mode>

:INTerpolate?

:CLIMits

:FAIL?

:FLIMits
[:DATA]?
:POINts?

CALCLIM:STAT CALCulate:LIMit:STATe <mode> is the global enable/disable
command for the limits checking function.

Parameters

Parameter | Parameter | Range of |Default
Name Type Valunes Units

mode bociean | OFF|0|ON|1| none
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Commentis

Example

CAL Culate Subsystem

® ONJ1 enables limits checking.
r OFF|0 disables limits checking.

# The command does not enable UPPer or LOWer limit checking.
Use the associated STATe commands to enable/disable checking.

w *RST Condition: CALC:LIM:STAT OFF (limits checking
disabled).

To enable limits checking
CALC:LIM:STAT ON Enable limits checking

CALC:LIM:STAT?

CALCulate;:LIMit:STATe? enters I or 0 into the 6utput buffer. A
response of 1 means that the limits checking feature is enabled, 0
means that the feature is disabled.

CALC:LIM:UPP[:DATA]

Parameters

Comments

Example

CALCulate:LIMit:UPPer[:DATA} <upper_limit> [pow.suﬁz] is used
to enter a valune for the upper limit.

Parameter | Parameter Range of Defanit
Name Type Values {dBm) Units

upper.limit | numeric —~30.000 to +-90.000 Defined by
DEFIMINIMAX UNIT:POW

m DEF sets the upper limit to +90.000 dBm (1E+06 W).
= MIN sets the upper limit to —90 dBm (1E—~12 W),
® MAX sets the upper limit to +90.000 dBm (1E+06 W),

& If pow_suffiz is omitted, then the units assumed are those set by
UNIT:PQWer.

m The upper limit can be entered in any units specified by pow_suffiz.
s *RST Condition: CALC:LIM:UPP is set to +90 dBm (1E+06W)

To set the upper imit to ~25 dBm

UNIT:POW DBR¥ Set measurement units to dBm
CALC:LIM:UPP --25 Set the upper limit to —25 dBm
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CALCulate Subsystem

L N A TR E A

CALC:LIM:UPP[:DATA]?

CALCulate:LIMit:UPPer:DATA]? [DEF|MIN|MAX] returns one of
the following numbers to the output buffer:

® +90.000 dBm (1E+06 W) if DEF is specified.
m —90 dBm (1E-12 W) if MIN is specified.

u +90.000 dBm (1E+06 W) if MAX is spec:zﬁed

s The current value of upper.. limit if DEF|M AX[MJTN is omitted.

L -
CALC:L! M:UPP:PO! N?

- CALCnIate:IQII\/Iit:UPPer:POII\Fts? always returns a value of 1 to the

output buffer. This indicates that the number of upper limit points is
1.

R R SRS
CALC:LI M:UP_P:ST_AT

Parameters

Comments

Example

4.14 Command Reference

CALCulate:LIMit: UPPer.STATe <mode> is used to ena.ble UPPer
Yimit checkmg e

Parameter | Parameter | Range of | Default
Name Type Values Units

‘mode boolean | OFF|0JON]1| none

& ONJ[1 enables upper limit checking.

» OFF|0 disables upper limit checking.

m The higher level CALC:LIM:STAT command must be set to ON to
enable upper Iimit checkmg

2 *RST Condition: CALC: LIM UPP:STAT ON (upper limit checking
enabled).

To enable upper limit checking

CALC:LIM:STAT oON Enable limits checking
CALC:LIM:UPP:STAT ON Enable upper limit checking



P

CAL Culate Subsystem

CALC.LIM:UPP:STAT?

CALCulate:LIMit:UPPer:STATe? enters 1 or 0 into the output
buffer. A response of 1 means that upper Lmit checking is enabled, 0
means that upper limit checking is disabled.

CALC:LIM:.LOW[:DATA]

CALCulate:LIMit:LOWer[:DATA] <lower.limit> [pow.suffiz] is used
to enter a value for the LOWer limit. '

Parameters

Parameter | Parameter Range of ' Defanlt
Name Type Values {dBm) Units

lower limit| numeric —80.000 to +980.000 Defined by
DEF|MIN|MAX UNIT:POW

Comments = DEF sets the lower limit to ~80.000 dBm (1E-12 W),
m MIN sets the lower limit to —90.000 dBm (1E-12 W).
u MAX sets the lower limit to +90.000 dBm (1E+06 W).

e If pow._suffir is omitted, then the units assumed are those set by
UNIT:POWer.

m The lower limit can be entered in any units specified by pow_suffiz.
u *RST Condition: CALC:LIM:LOW is set to —90 dBm (1E-12W)

Example  To set the lower limit to ~55 dBm

UNIT:POW DBM Set measurement units to dBm
CALC:LIM:LOW —EB Set the lower limit to —55 dBm
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-CAl.Culate Subsystem

A S TN R K RO

CALC.LIM:LOW[:DATA]?

CALCulate:LIMit:LOWer[:DATA]? [DEF|MIN|MAX] returns one of
the following numbers to the output buffer:

‘= —90.000 dBm (1E—12 W) if DEF is specified.

¥ —90 dBm (1E—12 W) if MIN is specified.
B +90.000 dBm (1E-+06 W) if MAX is specified.
m The current value of lower Jimit if DEF|MAX|MIN is omitted.

T R
CALC:LIM:LOW:POIN?

' CALCulate:LIMit:LOWer:POINts returns 2 value of 1 to the output

buffer. This indicates that the number of lower limit points is 1.

RS KRR AR ST S YR
CALC.LIM:LOW:STAT

Parameters

Comments

Example

4-16 Command Reference

CALCulate:LIMit:LOWer:STATe <mode> is used to enable LOWer
limit checking. R

Parameter | Parameter | Range of | Default
Name Type Values TUnits

mode boolean | OFF|0{ON|1] noze

w ON[I enables lower limit checking.
# OFF|0 disables lower limit checking.

= The higher level CALC:LIM:STAT command must be set to ON to
enable Jower limit checking.

@ *RST Condition: CALC:LIM:LOW:STAT ON (lower limit
checking enabled).

To enable lower limit checking

CALC:LIM:STAT ON Enable limits checking
CALC:LIM:LOW:STAT ON Enable lower limit checking
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CALCulate Subsystem

CALC:LIM:LOW:STAT?

CALCulate:LIMit:LOWer:STATe? enters 1 or § into the ocutput
buffer. A response of 1 means that lower limit checking is enabled, 0
means that lower imit checking is disabled.

CALC:LIM:FAIL?

CALCulate:LIMit:FATLure? enters 1 or 0 into the output buffer. A
response of 1 means that one or more limit failure(s) have occurred, 0
means that no limit failures have occurred.

CALC:LIM:FCO?

Comments

Example

CALCulate:LIMit:FCOunt? is used to return the total number of
limit failures. If the appropriate STATe commmands are set to ON,
then each time a measurement is initiated, and the measurement
result is outside the limits, the counter is incremented by 1.

x I the measured value is equal to a limit, this counts as a limit -
pass.

® The counter can be reset to zero by any of the following commands

*RST
CALC:LIM:CLE:IMM
CALC:LIM:CLE:AUTO ON

When CALC:LIM:CLE:AUTO ON is set to ON, the counter is set
to zero each time INIT[:IMM] or INIT:CONT ON is sent.

s If UPPer and LOWer limit checking are both enabled, use the
STATes commands to find out which limit has failed. See the
STATus subsystem for more information.

B *RST Condition: the counter is set to zero.

To find out the number of limit failures

UNIT:POW DBM Set measurement units to dBm
CALC:LIM:UPP ~25 Set the upper limit to — 25 dBm
CALC:LIM:CLE:IMM Clear the counter

MEAS:POW: AC? Mcake a power measurement
CALC:LIM:FCO? Query the Power Meter

enter statement Enter the result into the computer
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CALC:LIM:REP[:DATA]?
CALculate:LIMit:REPort[:DATA|? enters 1.0000E-+00 into the
output buffer if there has been one or more limit failures, or
+9.9100E-+37 if there have been no limit failures.

Comments = The appropriate STATe commands must be set to ON.

& If UPPer and LOWer limit checking are both enabled, use the
STATus commands to find out which limit has failed. See the

- 8TATus subsystem for more information.

» *RST Condition: the query will return -+9.9100E+37 since the
nurnber of limit fails will return to zero.

Lo o R TR
CALC:LIM:REP:POIN?
| | CALCuIate.Llet REPo:t ?OINts" enters 2 1 into the output buffer
if there has been one or more limit failures, or 0 if there have been no

Limit failures.

Comments & The appropriate STATe commands must be set to ON.

@ If UPPer and LOWer Limit checking is enabled, use the STATus
commands to find out whick limit has fa.xled See the STATus
subsystem for more mfoma,txon

L T T T e
CALCLIM:CLE:AUTO | .
CALCulate:LIMit:CLEar:AUTO <mode> is used to control the
accumulation of limit failores.

Parameter | Parameter ~ Range of Default
Name Type Values Units
mode boolean OFF[0JON]1 none
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Comments ® If ON|1 is specified, the CALC:LIM:¥FCO? counter is set to 0 each
time a measurement is initiated using INIT[:IMM] or INIT:CONT

ON.
w If OFF|0 is specified, the CALC:LIM:FCO? counter is not cleared

each time a measurement is initiated using INIT[:IMM] or
INIT:CONT ON.

s *RST Condition: CALC:LIM:CLE:AUTO is set to 0FF.

CALC:LIM:CLE:AUTO?

CALCulate:LIMit:CLEar:AUTO? enters 1 or 0 into the output
buffer. A response of 1 means that limit failures are cleared when a

new mmeasurement is initiated, 0 means that limit failures are not
cleared.

CALC:LIM:CLE:IMM CALCUlate:LIMit: CLEar:IMMediate is used to clear the FCO
counter to 0.

® The CALC:LIM:¥FCQ? counter is set to 0 and CALC:LIM:CLE is
set to OFF, o

CALC:LIM:INT CALCulate:LIMit:INTerpolate <mode> indicates that the Power
Meter does not use interpolation, since the Power Meter does not use
a vector of upper/lower points. The only legal parameter is OFF|0.
The query command CALC:LIM:INT? always returns 0.

CALC:CLIM:FAIL? CALCulate:CLIMits:FAIL? returns an equivalent response to the
CALC:LIM:REP:POIN? command.
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CALC:CLIM:FLIM[:DATA]?

CALCulate:CLIMits:FLIMits:DATA]? returns an equivalent response
to the CALC:LIM:REP:DATA? ecommand.

CALC:.CLIM:FLIM:POIN?

CALCulate:CLIMits:FLIMits:POINts retutrns an equivalent response
to the CALC:LIM:REP:POIN? command. .

4.20 Command Reference



CAlibration Subsystem

CAlLibration The CAlLibration command subsystem is used to zero and
calibrate the Power Meter and to set the Reference Calibration and
Calibration Factors for the Power Semsor being used. The subsystem
is Hlustrated in Figure 4-3.

CAlibration
[ALL]? AUTO ZERO CSET CFACtor RCFactor
AUTO
[POWer] {POWer]
[SELect] STATe INTerpolate

Figure 4-3, CAl ibration Subsystem

Subsystem Syntax CAlLibration

:(ALL]?
:[ALL}
:AUTO ONCE
:AUTO?
:ZERO
:AUTO ONCE
:AUTO?
:CSET
[:SELect] <table.name>
[:SELect]?
:STATe <mode>
:STATe?
:INTerpolate <mode>
:INTerpolate?
:CFACtor
{:POWer] <cal.fac>
:POWer]?
:RCFactor
[:POWer] <refeal.fac>
[:POWer]?
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CAL[:ALL]? CAlLibration[:ALL)? makes the Power Meter perform a calibration
_ : sequence. The calibration sequence consists of:

u Zeroing (CAL:ZERO:AUTO ONCE).
m Calibrating the Power Meter {CAL:AUTO ONCE)

When the calibration sequence is completed, a number is entered into
the output buffer to flag if the sequence was successful. If the result
is 1, then the calibratior has failed.

Comments « The command assumes that the Power Sensor is connected to the
Power Reference output and will turn the Reference Oscillator oz,
then return it to the same state it was previously in.

w If the sequence fails, the information contained in the error queune
will provide more information about the reason for the failure.

w The Reference Calibration Factor used during calibration is
determined by the state of CSET:STATe. If CSET:STATe is ON,
then the Reference Calibration Factor used is the value stored in
the currently active Data Table (use CAL:RCF? to find out the
value being used). If CSET:STATe is OFF, then the Reference
Calibration Factor used is the value you enter using CAL:RCF.

: ® Zeroing and calibration of the Power Meter is recommended:
N _ 1. When a 5° change in temperature occurs.
| | 2. When yoﬁ change the Power Sensor "beiﬁg used.
3. Every 24 hours. o '

Example To perform a Power Meter calibration sequence

CAL:ALL? Perform ¢ calibration sequence
enter statement Check if the sequence was successful

Related Commands OUTPut:ROSC
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CAL[:ALL]

CAL:AUTO ONCE

CAL:AUTO?

Comments

Example

CAlibration Subsystem

CAlLibration:[ALL] is an alternate form of CALibration:{ALL]?. The
only difference between the commands is that CAL [:ALL] does not
return a mumber to the output buffer.

CALibration: AUTO ONCE calibrates the Power Meter.

® The command assumes that the Power Sensor is connected to the
Power Reference output.

w The Reference Calibration Factor used during calibration is
determined by the state of CSET:STATe. If CSET:STATe is ON,
then the Reference Calibration Factor used is the value stored in
the currently active Data Table (use CAL:RCF? to find out the
value being used).  CSET:STATe is OFF, then the Reference
Calibration Factor used is the value you eater using CAL:RCF.

m The Power Meter should be zeroed before calibration.
® Zeroing and calibration of the Power Meter is recommended:
1. When 2 5° change in temperature occurs.
2. When you change the Power Sensor being used.
3. Every 24 hours.

To calibrate the Power Meter

CAL:AUTO ONCE Calibrate the Power Meter
enter statement -~ Check if the calibration was successful

Example

CALibratiomAUTO? always returns a value of 0 to the output buffer,
since the Power Meter does not perform an auto calibration.

To query the Auto Calibration Mode

CAL:AUTO? Query the Power Meter o return auto
caltbration mode
enter statement Enier the valve into the computer
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CAL:ZERO:AUTO ONCE

Comments

Example

Related Commands

CALibration:ZERO:AUTO ONCE makes the Power Meter perform
its zeroing routine. This adjusts the Power Meter’s internal circuitry
for & zero power reading with no power supplied to the Power Sensor.

# The command assumes that the Power Semsor is not connected
to a power source. If OUTP:ROSC is ON, then the Power Meter
switches it to OFF. After zeroing is completed, the Power Meter
sets OUTP back to the same state as before zeroing.

® Zeroing and calibration of the Power Meter is recommended:

1. When a 5° change in temperature occurs.
| '_ 2. When you change the Power Sensor being used.
: 3. Every 24 hours.

= Zeroing takes approximately 5-30 seconds.

To Zero the Power Meter ‘
CAL:ZERO:AUTO ONCE  Zero the Power Meter

OUTPut:ROSC

L PR E e
CAL:ZERO:AUTO?

Example
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CALibration:ZERO:AUTO? a}wajrs returns a 1.vr-.u.lue of § to the output
buffer, since the Power Meter does not perform an auto zero.

To guery the Auto Zero Mode

CAL :ZERQ: AUTO? Query the Power Meter to return auto
. zero mode
enter statement Enter the value into the computer



CAlLibration Subsystem

CAL;CSET[;SEL] CALibration:CSET[:5ELect] <table_name>|OPTIONAL> transfers a
Data Table from Editing Space to Measurement Space.

Comments u I <ifable_name> is omitted, the Data Table currently active in
Editing Space is transferred (table.name returned by MEM:SEL?).

r Refer to MEMory Subsystem for information about fable_name.

w When the table is transferred, the Power Meter checks that the
number of Frequency points and Calibration Factor points defined
in the table are equal and that a Reference Calibration Factor is
present. If there is a mismatch in the number of points, or the
Reference Calibration Factor is missing, an error is generated.

m If the <table.name> does not exist in Editing Space, then an error
occurs (use MEM:CAT? to list the tables stored in Editing Space).

® The Data Table Reference Calibration Factor and Calibration
Factors will only be used when CSET:STATe is ON.

 *RST Condition: the Data Table in Measurement Space is not
affected.

Example  To transfer a Data Table

CAL:CSET “SENSOR.1Y - Transfer Data Table named
SENSOR_1 from Editing Space to
Measurement Space

Related Commands MEMory
[:SENSe]:FREQuency

CAL:CSET[:SEL]? CALibration:CSET[:SELect]? returns the name of Data Table
currently in Measurement Space.

Comments = I CAL:CSET:STAT is set to OFF, the Data Table is not being
used.

m Query returns the table-name as a quoted string. For example,
after CAL:CSET SENSOR.1, the query CAL:CSET? returns
“SENSOR._1" '
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Example To find out Wlnch Data Table is cmentiy in Measurement Space
CAL: CSET” ' (Juery the Power Meter fo return
name of the Date Table currently in

Measurement Space
enter statement Enter the Dota Table name

Related Commands MEMory,
: _ [:SEN_Se]:FREQuen;y.

CAL:CSET:STAT ' CAlLibration: CSET STATe <mode> is used to enable the Data Table

Parameters R
T Parameter | Parameter | Range of | Defanlt
- Name | Type - Values Units

mode boolean [OFF{0ION|1]{ none

Comments = Ifthereis nb Ba;ta Table iﬁ Mea.suremeﬁtbspace, then the
' - command will produce an error (CAL:CSET:STAT is left OFF).

# When CAL:CSET:STAT is set to ON, the Reference Calibration
Factor associated with the Data Table is used during calibration.

m To use a Calibration Factor stored in the Data Table, specify a
frequency parameter using [:SENSe]:FREQuency.

® If a frequency parameter is specified with CONFigure or MEASure,
CAL:CSET:STAT is set to ON if a table has been selected in
Measurement Space. o

® *RST Condition: CAL:CSET:STAT is set to OFF (Smgle '
Correction System is enabled).

Example  To enable the Data Table System

CAL:CSET "SENSOR_1" Transfer Date Table named
SR © - SENSOR_1 from Editing Space to
' : Measurement Space
CAL:CSET:STATe ON Ernable the Data Table System. (Date

Table SENSOR.1 is used)

Related Commands MEMory
[:SENSel:FREQuency

CONFigure
MEASure?
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CAL:CSET:STAT?

Comiments

Exampie

Related Commands

CALibration: CSET:STATe? enters 1 or 0 into the output buffer. 1
means that the Data Table System is enabled, 0 means that the
Single Correction System is enabled.

w If the query returns 1, CONF? will also return the frequency used
to calculate the Calibration Factor.

To check which system is enabled

CAL:CSET "SENSOR_1™ Transfer Date Table named
SENSOR_1 from Editing Space to
. Measurement Space

CAL:CSET:STATe ON Enable the Data Teble System
CAL:CSET:STATe? Query the Power Meter
enter statement Enier the value into the computer
(result is 1)
MEMory
CONFigure?

CAL:CSET:INT

CALibration:CSET :INTerpolate <mode> indicates that the Power
Meter always uses linear interpolation to calculate a Calibration
Factor (when the Data Table System is enabled and a frequency is
specified). The only valid parameters are 1}ON. If yon try to set
CAL:CSET:INT to 0]JOFF, error —224, “Illegal parameter™ occurs.

The command CAlibration:CSET:INTerpolate? always returns 1.

CAL:CFAC[:POW]

Parameters

CALibration:CFACtor[:POWer] <cal fac> [petsuffiz] is used to enter
a Calibration Factor when the Single Correction Sytem is enabled.

Parameter | Parameter Range of Defanlt
Name Type Valnes Units
cal fac numeric 1.0 to 150.0PCT PCT

DEFIMIN|MAX
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Comments

Example

& DEF sets the Calibratior Factor to 100%.
m MIN sets the Calibration Factor to 1%.

‘m MAX sets the Calibration Factor to 150%.

® PCT is the only legal suffix and can be omitted.

= The Calibration Factor will be used when CAL:CSET:STAT is
OFF.

u *RST Condition: the Calibration Factor is set to 100%.

To enter a single Calibration Factor

" CAL:CFAC 98.6 _  Enter a calibration factor of 98.6%

A R TR

CAL:CFAC[:POW]?

Comments

Example

4-28 Command Reference

CAlLibration:CFACtor[:POWer]? [DEF|MINMAX] returns one of
the following mzmbers to the output buffer: :

® The current Ca.hbrat;on Factor if DEF|MIN|MAX is not specified.
w 100.0% if DEF is specified.

m 1.0% if MIN is specified.

B 150.0% if MAX is specified. -

‘= The result is always the value being used to correct the power

measurement. f CAL:CSET:STAT is OFF, the result is from the
Single Correction System. If CAL:CSET:STAT is ON, the result is
the value calculated by the Power Meter using linear interpolation.

To query the current Calibration Factor

CAL:CSET:STAT OFF Use the Single Correction System -

CAL:CFAC 98.6 . . Enter a calibration factor of 98.6%

CAL:CFAC? . Query the current calibration factor

enter statement Enter the result into the computer
(98.6%)
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CAlLibration Subsystem

CAL:RCF[:POW]

~ Parameters

Comments

Example

CAlLibration:R CFactor[:POWer] < refcal_fac> [pet_suffiz] is used to
enter 2 Reference Calibration Factor when the Single Correction
System is enabled.

Parameter | Parameter Range of Default
Name Type Values Units
refeal_fac | numeric 50.0 to 120.0PCT PCT
DEF|MIN|MAX

® DEF sets the Reference Calibration Factor to 100%.
u MIN sets the Reference Calibration Factor to 50%.
& MAX sets the Reference Calibration Factor to 120%.

# This value is used during CAL:ALL]?, CAL[:ALL] and
CAL:AUTO ONCE if CAL:CSET:STAT is OFF.

n *RST Condition: the Reference Calibration Factor is set to 100%.

To enter 2 Reference Calibration Factor

CAL:RCF 98.6 Enter o Reference Calibration Factor
of 98.6%

CAL:RCF[:POW]?

Comments

CAlibration:CFA Ctor[:P OWer]? [DEF|MIN|MAX] returns one of
the following numbers to the output buffer:

& The current Reference Calibration Factor if DEF{MIN|MAX is not
specified.

= 100.0% if DEF is specified.
w 50.0% if MIN is specified.
m 120.0% if MAX is specified.

w The result is always the value being used to calibrate the Power
Meter. If CAL:CSET:STAT is OFF, the result is the Reference
Calibration Factor entered using CAL:RCF. If CAL:CSET:STAT is
ON, the result is the Reference Calibration Factor from the Data
Table currently active in measurement space.
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Example

4-30 Command Reference

To query the current Reference Calibration Factor

CAL:CSET:STAT OFF Use the Single Correction System
CAL:RCF 98.6 Enter o Reference Calibration Factor
of 98.6%
CAL:RCF? Query the current Reference
- _ _ Calibration Factor
enter statement Enter the result into the computer
' (98.6%)



CONF

Subsystem Syntax

Note ﬁ

CONFigure Subsystem

The CONTigure command configures the Power Meter to perform a
power meastrement with the given range, resolution and frequency.
CONFigure does not make the power measurement after setting the
configuration. Use READ? or INIT followed by a FETC? to make
the measurement.

CONFigure[:SCALar):POWer:AC <confparm>
CONTFigure?

[:SCALax] is an optional parameter and can be omitted.

CONF:POW:AC

Parameters

Note #

CONFigure:POWer:AC <conf.parm> is used to set the range,
resolution and frequency of the Power Meter.

There are three optional pamméters for conf.parm:
< conf.pow.range>, < conf.res.n>, <conf.frequency>

The parameters must appear in the order specified.

Parameter | Parameter Range of Default
Name Type Values Units
conf_pow.range | mumeric < pow.ranges>* Defined by
AUTOIDEF | UNIT:POW
conf_res.n nurmeric. <res.n>? Defined by
DEF UNIT:POW
conf.frequency | numeric <frequency>> Bz
DEF

1. See [:SENS:POW:RANG[:UPP] for information about the range
of values. '

2. See [:SENS):POW:RES for information about the range of values.
3. See [:SENSI.FREQ for information about the range of values.

The mnemonic DEY means DEFauit. This is not equivalent to the
DEFault parameter used in other command subsystems. See the
Comments in this subsystem for more information.
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Comments = The parameter conf pow.range uses the same command pa.ra.me‘cer
' ' “as POW:RANG[:UPP] (see the [:SENSe] subsystem for more
information). i AUTO is specified, the Power Meter is switched to
autoranging (equivalent to POW:RANG:AUTO ON).

® The parameter conf.res_n uses the same command parameter as
POW:RES (see the [:SENSe] subsystem for more information).

8 The parameter conf frequency uses the same command parameter
as FREQ (see the [:SENSe] subsystem for more information). If
CAL:CSET:SEL? returns 2 table_name, then CAL CSET STAT is
set to ON (Data Table system enabled). .

m If the conf.freguency parameter is spec;ﬁed but no table has
been selected (CAL:CSET:SEL <table.name>), the frequency is
updated but CAL:CSET:STAT is left OFF.

m The parameters must be entered in the correct order. If parameters
are omitted, they will default from left to right. The parameter
DEFault is used as a placeholder. Specifying DEF leaves the
parameter value uncha,nged For example, if you want to change
the frequency, but want to leave the range and resolutmn
unchanged, you would use the following command:

CONF:POW:AC DEF,DEF,15MHZ
If you use the following command:
'CONF:POW:AC 15MEZ

- error —131,“Invalid Suffix” occurs, since the Power Meter was
‘expecting a range parameter value,

-® The CONFigure command also does the following:

ABOR : : Places the Power Meter in the
" idle state
INIT:CONT OFF . Sets the Power Meter to make 1
© " trigger cycle when INIT is sent
TRIG:SOUR MM Sets the Power Meler to make

the measurement immediately a
o ' - trigger is received
TRIG:DEL:AUTO ON - Enables automatic delay before

_ : meking the measurement
INP STAT ON Sets the HP 117224 Power
o - Sensor to Sensor Path
AVER COUN AUTO ON - Pnables automatzc ﬁlter length
co selection

® If suffixes are om_ttted the units assumed for frequency are Hz.
For range and resolution the units assumed are determined by the
setting of UNIT:POW.
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Example

- CONFigure Subsystem

To configure the Power Meter and make a measurement

CAL:CSET "SENSOR_1® Transfer Data Table Sensor
from Editing Space to
Megsurement Space
UNIT:POW DBM Set measurernent units to dBm
CONF :POW:AC 20DBM,0.1DB, 15MHZ Configure the Power Meter
to the 20 dBm range, with a
resolution of 0.1 dB, and ¢
frequency of 15 MHz (used
to calculate the Calibration
Factor for the measurement)

READ? Make the mecsurement
enter statement Enter the result into the
computer

Comments

CONTigure! returns the present configuration of the Power Meter.

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

“POW:AC <pow.range>,<res.n>"

I CAL:CSET:STAT is ON, then =z third parameter <ﬁ'egueﬁcy> is
returned.

m The value returned for pow.range is AUTO, if POW:RANG:AUTO
is ON, or z numeric value. The numeric value is the same value
returned by POW:RANG[:UPP]?. If UNIT:POW is W, W is
appended to the value, and if UNIT:POW is DBM, dBm is
appended to the value.

# The value returned for res.n is always a numeric value, which is
the same value returned by POW:RES?. If UNIT:POW is W, W is
appended to the value, and if UNIT:POW is DBM, dB is appended
to the value.

2 The value returned for frequency is always 2 numeric value, which
is the same value returned by FREQ?. The units are always Hz.
This parameter is only returned if :CAL:CSET:STAT is ON.

® The command will track charges made to the parameters by the
[:SENSe] and MEASure subsystems.

Cormnmand Reference 4-33



CONFigure Subsystem

Exampie

4-34 Command Reference

To query the configuration of the Power Meter

CAL:CSET "SENSOR_1"

UNIT:POW DBM
CONF:POW:AC 20DBM,0. 1DB,15MHZ

- CONF?

enter statement

Transfer Data Table Sensor_1
from Editing Space to
Measurement Space

Set measurement units to dBm
Configure the Power Meter

to the 20 dBm range, with a
resolution of 0.1 dB, and a
frequency of 15 MHz (used

to calculate the Calibration
Factor for the measurement)
Query the Power Meter to
return its present configuration
Enter the result into the
computer
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FETC[:POW:AC]?

Subsystem Syntax

Comments

Example

Related Commands

FETCh? Subsystem

The FETCh[:POWer:AC]? command retrieves the measurement
result stored in the Power Meter by the most recent INITiate
command, and places it in the output buffer. This command is most
commonly used with CONFigure.

FETCL[:POWer:AC}?

® Execute INITiate or INITiate:CONTinuous ON to place the Power -
Meter in the wait-for-trigger state. If TRIG:SOUR IMM then
use FETC? to retrieve the measurement result. If the Power
Meter is in the wait-for-trigger state and TRIG:SOUR is HOLD or
BUS, error —230, “Data corrupt or stale” will occur if FETCh? is
issued. When TRIG:SOUR is HOLD, the Power Meter must be
triggered by TRIG:IMM or *TRG, before FETCh? will retrieve
the measurement. When TRIG:SOTUR is BUS, the Power Meter
must be triggered by TRIG:IMM, *TRG or <GET>, before
FETCh? will retrieve the measurement.

® Each reading sent to the output buffer contains 12 bytes
(characters) in Real ASCII format:

+1.2345 £E6TLF

Fach measurement is terminated with a Line Feed (LF'). The
HP-IB End-or-Identify (EOI) signal is sent with the last byte
transferred.

» *RST Condition: since *RST places the Power Meter in the idle
state, executing FETCh? after 2 *RST, generates the —230, “Data
corrupt or stale” error.

To transfer a reading from the Power Meter’s memory to the output
baffer '

CONF:POW:AC DEF,0.1dB,DEF Configure the Power Meter, sets
TRIG:SOUR to IMM

INIT Make a power measurement
FETC? Transfer the result from mernory to
the output buffer
enter statement Enter the result into the computer
CONFigure
INITiate
READ?
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L T
INITiate ' The INITiate command subsystem places the Power Meter in the -
' wait-for-trigger state. This command is most commonly used with
CONFigure.

Subsystem Syntax  INITiate

[:IMMediate]
:CONTinuous <mode>
:CONTinuous?
IN [T[:[MM] ' | - INITiate[:IMMediate] places the Power Meter in the wait-for-trigger

~ state. When a trigger is received, the measurement is taken and the
result placed in Power Meter memory.

Comments = After the trigger system is initiated using INITiate, use the
~ TRIGger command subsystem to control the behaviour of the
trigger system.
m If TRIGger:SOURce is IMMedla.te the measurement starts as soon
as INITiate or INITiate: CON’Tmuous ON is executed.

m If the .Pc_:'vwér Meter is not in the idle state or INTTiate:CONTinuous
is ON, error ~213, “INIT ignored” occurs.

® To transfer 2 measurement result from memory to the ountput
buffer, use the FETCh? comma.nd

m If the Power Meter is in the wait-for-trigger state, the ABORt
command places the Power Meter in its idle state and terminates
any measurement in progress.

~ ® The READ? command executes INITiate zmphatly The
MEASure? command executes READ? implicitly.

» The command sets the pending operation flag true.

Example  To place the Power Meter in the wait-for trigger state
CONF :POW: AC DEF,0.1DB,DEF Configure the Power Meter

TRIG:SOUR BUS  Set trigger source to BUS {Power
Meter will be triggered by <GET> or
*TRG

INIT Place the Power Meter in
- wait-for-trigger state; store the
measurement result in memory when
the trigger is recefved

*TRG Trigger the Power Meter

FETIC? Place the measurement result in the
~ output buffer

enter statement Enter the result into the computer
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INIT:CONT

Parameters

Comments

Example

INITiate Subsystem

INIT Re-initiate the wait»fowtriggef state
for next measurement

INITiate:CONTinuous <mode> is used to set the Power Meter for
either a single trigger cycle or continuous trigger cycles. A trigger
cycle means that the Power Meter moves from the Trigger Layer
to the Measurement Layer (trigger source is set by TRIG:SOUR
command). ‘

Parameter | Parameter | Range of | Default
Name Type Values Units

mode boolean |OFF{DION|1| none

g T INTT:CONT is set to OFF, the Power Meter will make one
trigger cycle after INIT is sent. After the Power Meter is triggered,
the Power Meter will revert back to the IDLE state and the
only way a trigger cycle can be started is using the INIT:IMM
command.

m If INIT:CONT is set to ON, the Power Meter makes 2 trigger
cycle, then after the Power Meter is triggered, the Power Meter will

move back to the wait-for-trigger ( Power Meter is never in the
IDLE state).

g If INIT:CONT is set to ON, and the INIT:IMM command is sent,
error —213, “INIT ignored” occurs.

2 *RST Condition: INIT:CONT is set to OFF.

To make the Power Meter move continuously to the wait-for-trigger
state

CONF:POW:AC DEF,0.1DB,DEF Configure the Power Meter

TRIG:SOUR BUS Set trigger source to BUS (Power
Meter will be triggered by < GET> or
*TRG

INIT:CONT ON Place the Power Meter in

wait-for-trigger state; store the
measurernent result in memory
when the trigger is received. The
Power Meter reverts back to the
wait-for-trigger state after the
measurement is completed

*TRG Trigger the Power Meter

FETC? Place the measurement result in the
output buffer

enter statement Enter the result into the computer
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| N!T:CONT’? | _ INITiate:CONTinuous? enters 1 or 0 into the output buffer. A
‘ response of 1 means the INIT:CONT is set to ON, 0 means that
INIT:CONT is set to OFF.
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INPut

Subsystem Syntax

INPut Subsystem

The INPut command subsystem is used to control an HP 11722A
Power Sensor. This feature is useful in ATE applications where you
may want to measure two different parameters, for example power
and frequency, without having to disconnect cables. See Figure 4-4.

VXTI MAINFRAME

HP 14164
HP 41T22A
SENSCR 22
* | weur
’ Power DEVICE WNDER TEST
FREQUENCY W Sensor
COUNTER - P~ & OUTRUT
BY«PASS PATH

Figure 4-4, Using the HP 11722A Power Sensor
INPut

[:STATe] <mode>
[:STATe]?

INP[:STAT]

Parameters

Comments

Example

INPut[:STATe] <mode> is used to control the routing of the signal
with an HP 11722A Power Sensor.

Parameter | Parameter| Range of |Defanlt
Name Type Valuaes Units

mode boolean |OFF{0ION|1| nome

# ON]|1 routes the signal to the Power Meter (Sensor Path).
u OFF|0 routes the signal to the By-Pass path. '
s CONFigure and MEASure route the signal to the Power Meter.

m [:SENSe]:FUNCtion “POW:AC” and equivalents route the signal to
the Power Meter. (See [:SENSe|:FUNCtion for more information.)

u *RST Condition: INPut[:STATe] ON|1

To route the signal to the Power Meter
:INP ON Route the signal to the power meter
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INP[:STAT]?

Exampie

4-40 Command Reference

INPut[:STATe]? enters 1 or 0 into the output buffer. 1 means the
signal is routed to the Power Meter {Sensor Path}, 0 means the signal
is routed to the By-Pass path.

To guery the status of the signal path

INP O Route the signal to the Power Meier
INP? Query the power meter

enter statement Enter the value into the computer
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MEAS:POW:AC

Subsystem Syntax

Note #

Parameters

Note #

MEASure? Subsystem

The MEASure:POWer:AC? command configures the Power Meter to
periorm a power measurement with the given range, resolution and
frequency then makes the measurement. MEASure is 2 compound
command which is equivalent to:

ABORt
CONFigure:POWer:AC <confparm>
READ[:POWer:AC]?

MEASure[:SCALar]:POWer:AC? <confparm>

[:SCALar] is an optional parameter and can be omitted.

There are three optional parameters for conf.parm:
< conf_pow_range>, <conf.res_n>, <conf.frequency>

The parameters must appear in the order specified.

Parameter |Parameter Bange of Default
Name Type Values Units
conf_pow_renge | numeric <pow_range>* Defined by
AUTO|DEF UNIT:POW
conf res.n numeric <res.n>> Defined by
DEF UNIT:POW
conf freguency | nummeric < frequency>> Bz
DEF

1. See [:SENS]:POW:RANG{:UPP] for information about the range
of values. :

2. See [:SENS]:POW:RES for information about the range of values.
3. See [:SENS}:FREQ for information about the range of values.

The mnemonic DEF means DEFault. This is not equivalent to the
DEFault parameter used in other command subsystems. See the
Comments in this subsystem for more information.
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Comments

4-42 Command Reference

® The parameter conf_pow_range uses the same command parameter

- as POW:RANG[:UPP] (see the [:SENSe] subsystem for more
information). If AUTO is specified, the Power Meter is switched to
autoranging (equivalent to POW:RANG:AUTO ON).

® The parameter conf.res_n uses the same command parameter as
POW:RES (see the [:SENSe] subsystem for more information).

® The parameter conf.frequency uses the same command parameter
as FREQ (see the [:SENSe] subsystem for more information). If
CAL:CSET:SEL? returns a table_name, then CAL:CSET:STAT is
set to ON (Data Table system enabled).

w If the conf.ﬁeguency parameter is specified but no table has
been selected (CAL:CSET:SEL <table_name>), the frequency is
updated but CAL:CSET:STAT is left OFF.

m The parameters must be entered in the correct order. If parameters
are omitted, they will default from left to right. The parameter
DEFault is used as a placeholder. Specifying DEF leaves the

_ parameter value unchanged. For example, if you want to change
‘the frequency, but want to leave the range and resolution
unchanged, you would use the following command:

CONF : POW:AC DEF,DEF,1SMHZ
If you use the following command:
CONF :POW:AC 18MHZ

error ~131,%Invalid Suffix” 6ccﬁxs, since the Power Meter was
expecting a range parameter value.

m The CONFigure command also does the following:

ABOR Places the Power Meter in the
. idle state
INIT:CONT OFF o - Sets the Power Meter to make 1
' trigger cycle when INIT is sent
- TRIG:SOUR IMM - Sets the Power Meter to make

the measurement immediately a
' ' trigger is received
TRIG:DEL:AUTO ON . . Enagbles automatic delay before

_ " making the measurement
INP:STAT ON o ‘Sets the HP 117224 Power
' ' Sensor to Sensor Path
AVER:COUN:AUTO ON Enables automatic filter length
selection

m If suffixes are omitted, the units assumed for frequency are Hz.

For range and resolution the units assumed are determined by the
setting of UNIT:POW.



J—

Example

To make a measurement

CAL:CSET “SENSOR,1"

UNIT:POW DEM
MEAS:POW:AC? 20DEM,0.1DB, 15MHZ

enter statement

MEASure? Subsystem

Transfer Data Teble Sensor.l
from Editing Space to
Measurement Space

Set measurement units to dBm
Configure the Power Meter
to the 20 dBrm range, with o
resolution of 0.1.dB, and a
frequency of 15 MHz (used

to caleulate the Calibration
Fector for the measurement)
Enter the result into the
computer
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MEMory Subsystem

MEMory The MEMory command subsystem is used to create, edit and review
Data Tables stored in Editing Space. The subsystem is illustrated in
Figure 4-5.
MEMory
CATalog DEFine DELete  PROTect [TABLe]
[TABLe] f ’ [STATe]
faLLl? TABLe? {TABLe] ALL
 INAME] I
INAME]
I
l | |
FREQuency CFACtor RCFactor SELect
POINts? (POWer] {POWer] INAMe]
PCiNts?
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Figure 4-5. MEMory Subsystem



Subsystem Syntax MEMory

:CATalog
[:ALL}?
:TABLe?

:DEFine
[:TABLe]
[:NAME] <table_name>

:DELete
[:TABLe)]
[:NAME] <table.name>
(ALL

:PROTect
[:STATe] <mode>
[:STATe]?

[:TABLe]
:FREQuency <freg.list>
:FREQuency?
:POINts?
:CFACtor
[:POWer] < cal fac.list>
[[POWer]?
:POINts?
:RCFactor <ref.cal>
[[POWer]
[POWer]?
:SELect
[:NAME] <table.name>
[[NAME]?

MEMory Subsystem
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MEM;CAT[; ALL]? MEMory:CATalog[:ALL]? lists thé Data Tables stored in Editing
Space.

Comments = The MEM:CAT? command returns a comma seperated list of
strings. An example response is:

"Sensor_i","Sensor_2","Sensor_3°

w If there are no tables stored in Editing Space 2 null string is
returned ("*).

m The Power Meter is shipped with a set of Data Tables. The data
in these tables is based on statistical averages for 2 number of
Hewlett-Packard Power Sensors. The Power Sensors are:

TBL10OPCT
HPB431A
HP84824
HP8483A
HP8484A
HP8485A
HP8486A
Q8486A
R8436D
HP8487A

TBLI10GPCT is 2 Data Table in which the Reference Calibration -
Factor and Calibration Factors are 100%. This table can be used
during Performance Testing the Power Meter.

m *RST Condition: the Data Tables stored in Editing Space are not
affected.

Example  To list the Data Tables stored in Editing Space

MEM:CAT? List the Data Tables stored in Editz'ng
Space
enter statement Enter the Dala Table names

Related Commands MEM:DEF?
MEM:CAT:TABL?
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MEMory Subsystem

MEM:CAT-TABL? MEMory:CATalog: TABLe? is an alternative form of the
MEM:CAT:[ALL]? command. The commands perform exactly the
same function.

B N N R R R
MEM:DEF[:TABL][:NAME]

MEMory:DEFine[:TABLe][:NAME)] <table_name>> is used to create a
Data Table in Editing Space.

Comments ® The maximum number of Data Tables you can store in the Power
Meter is 10. If you attempt to create a new table when there ate
already 10 Data Tables, an error will occus.

s Table names can be one of the following types:

a. IEEE 488.2 <character program data> as defined in Section
7.1.1
b. A string

m If the name is <character program date>, then the following rules
apply:

a. The table name must conpsist of no more than 12 characters.
b. The first character must be an upper or lower case alpha
~ character (a-z, A-Z).
¢. All other characters must be upper or lower case alpha, or
numeric (9-9), or an underscore {.).
d. No other characters are allowed.

® If the name is <character program data>, then all subsequent
MEM:CAT? or MEM:CAT:TABLe commands return the
alpha characters in upper case. (MEM:DEF “Semsor.1”, then
MEM:CAT? returns “SENSOR.1"). '

= If the name is 2 string, then the following rules apply:

a. The table name must consist of no more than 20 characters.

b. The first character must be an upper or lower case alpha

. character (a-z, A-Z).

¢. All other characters must be upper or lower case alpha, or
numeric {0-8), or an underscore ().

d. No other characters are allowed.

m If the name is a string, then all subsequent MEM:CAT? or
MEM:CAT:TABLe commands return the alpha characters with the
case preserved. (MEM:DEF “SeNsoR.17, then MEM:CAT? returns
“SeNsoR_17).

e For both types, no spaces are allowed in the name.

¥ The examples in this manual use the string format for table names.
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Example

® The Power Meter is case insensitive to table_name. For exmple
the table name SENSOR.S is identical to Sensor 5. (i.e. you = =
cannot create two tables witk the same name.)

To create a Data Table

MEM:DEF "SENSOR_FOR_TEST_2" Create a Data Table named
. SENSORFOR.TEST.2

MEM:DEL[:TABL][:NAME]

Example

MEMory: DELete[.TABLe][ NAME} <table_name> is used to delete a
specified Data Table from Editing Space.

# The MEM:DEL command will only operate when MEM:PROT is
set to OFF,

g If you set MEM:PROT OFF, it is recommended that after
completing your editing, you re-lock the memory using the
MEM:PROT ON command.

To delete the Data Table named Sensor_1

MEM:PROT OFF . Disable memory protection
MEM:DEL "Sensor.i" Delete the Data Table named Sensor.j
MEM;PROT ON " Re-lock the memory (memory

' - ! protection enabled)

MEM:DEL:ALL

Note #

Comments

4-48 Command Reference

-MEMory.DELete ALL is used to delete all the Data Tables from

Editing Space.

Use the MEM:DEL ALL command with extreme caution. The
command deletes all the tables stored in Editing Space.

& The MEM:DEL:ALL command W111 only opera.te when
MEM: PR.OT is set to OFF.

r If you set MEM:PROT OFF, it is recommended that after
. completing your editing, you re-lock the memory using the
-MEM:PROT ON command. -
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Example

MEMory Subsystem

To delete all the Data Tables stored in Editing Space

MEM:PROT OFF Disable memory protection

MEM:DEL ALL Delete all the Data Tables stored in
- Editing Space

MEM:PROT 0¥ Re-lock the memory {memory

protection enabled)

MEM:PROT[:STAT]

Parameters

Comments

Example

MEMory:PROTect:STATe <mode> is used to enable and disable
memory protection.

Pararneter | Parameter | Range of | Default
Name . Type " Values Units

mode boolean |[OFF|0{ON}1]| none

® Memory protection is enabled if ONI}. is specified. The MEM:DEL
commands will not be carried out.

® Memory protection is disabled if OFF|0 is specified. The
MEM:DEL commands will be carried out.

m *RST Condition:MEM:PROT is set to ON.

To disable memory protection

ME¥:PROT OFF Disable memory protection

MEM:PROT[:STAT]?

- Example

MEMory:PROTection[:STATe]? returns the current setting of
memory protection. I the Power Meter returns 1, memory protection

is enabled. I the Power Meter returns (0, memory protection is
disabled.

To find out the current setting of memory protection

MEM:PROT OFF Disable memeory protection

MEM:PROT? (uery the Power Meter to return the
current setting of memory protection

enter statement Enter the result into the computer
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MEM[:TABLI:FREQ

Parameters

Comments

Example

4.50 Command Reference

MEMory[:TABLe:}FREQuency <freg.list> is used to enter frequency
data into the table currently active in Editing Space (name of table

returned by MEM:SEL?).

# If 2 Data Table has not been specified using the MEM:SEL
command, then the data cannot be entered mto the table.

¥ The frequency data overwntes all existing frequency data in the :
table.

s The data list can be up to 80 entries long. The ﬁequenczes must be
seperated by commas. : :

- ® Any legal frequency units suffix multzpher is allowed (see IEEE

488.2, Section 7.7.3). If the frequency units are omitted, the Power
Meter assumes the data is Hz.

@ The frequency data must be within range (100 KHz to 999.9 GHz).

s The number of Frequency and Calibration Factor data points must
be equal. This is not checked until the table is trapsferred to
Mea.sniement Space The maximum number of data pairs is 80.

u Entnes in the da.ta lists must be in 2 1-to-1 correspondence. For
example the nth data point in the frequency list must be the one
associated with the nth data point in the Calibration Factor list.
The Power Meter sorts the data pairs by frequency. Therefore the
frequency list does not have to be sent in frequency order.

= Ensure that the frequency points you use cover the frequency range
of the signals you want to measure. If you measure a signal with 2
frequency outside the frequency range defined in the table, then the
Power Meter uses the highest or lowest frequency point in the table .
to ca.lcula,te the Ca.hbra.tzon Factor

To enter frequency data into a Data Table
MEM:SEL “SENSDR_1" Make Data Table SENSOR.1
active in editing space

MEM:FREQ S000000,10MHZ,15MHZ = Send 3 frequency points (5, 10
and 15 MH=z



| MEM[:TABL]:FREQ?
|
A Comments
;
{ Example

—apiiiri

MEMory Subsystem

MEMory[:TABLe][:FREQuency]? returns a list of frequency points
for the Data Table currently active in editing space (name of table
returned by MEM:SEL?). The frequencies are returned in Hz.

It is recommended that after issuing this query, you immediately read
the result back into the computer. If the frequency list is very long
(could be up to 80 data points) and the query is issued several times,

be generated.

- the Power Meter’s output buffer may overflow and cause an error to

To list the frequency points for a Data Table

MEM:SEL "SENSOR_1*
MEM:FREG 5000000, 10MHZ, 15MHZ

MEM:FREQ?

enter statement

Make Date Table SENSOR.1
active in editing space

Send 3 frequency points (5, 10
and 15 MHz

Query the Power Meter o
return the frequency points for
Data Table SENSOR.1

Enter the frequency points into
the computer

MEM[:TABL]J:FREQ:POIN?
MEMory[:TABLe]:FREQuency:P OINts? returnsl the number of

Example

frequency points for the Data Table currently active in editing space

{name of table returned by MEM:SEL?).

To list the number of frequency points in a Data Table

MEM:SEL "“SENSOR_i"
MEM:FREQ 5000000, 10MHZ, 15MHZ

MEM:FREQ:POIN?

enter statement

Make Data Table SENSOR.I
active in editing space

Send 8 frequency points (5, 10
and 15 MHz

Query the Power Meter

to return the number of
frequency points for Data Table
SENSOR_1

Enter the number of frequency
points into the computer (this
will be 3).
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MEM[:TABLJ:CFAC[:POW]

Comments

Exampte

MEMory[:TABLe]:CFACtor[:POWer] <cal_fac.list> is used to enter
Calibration Factor data into the table currently active in Editing
Space (name of table returned by MEM:SEL?).

m If a Data Table is not specified using the MEM:SEL command,
then the data cannot be entered.

m The Calibration Factor data overwrites all existing Calibration
Factor data for the table selected.

» The data list can be up to 80 entries long. The Calibration Factors
must be seperated by commas.

- ® The only legal suffix for Calibration Factors is PCT. This can be

omitted.

s The Calibration Factor data must be within range (1PCT to
150PCT).

® The number of Calibration Factor and Frequency data points must
be equal. This is not checked until the table is transferred to
Measurement Space. The maximum number of data pairs is 80.

» Entries in the data lists must be in a 1-to-1 correspondence. For
~ example the nth data point in the frequency list must be the one
associated with the nth data point in the Calibration Factor list.

To enter Calibration Factor data into 2 Data Table
MEM:SEL “SENSOR_1" ~ Make Data Table SENSOR.1 active in
' K S editing space
MEM:CFAC 98.6,97.8,97.2  Send 8 Calibration Factor points
(98.6, 97.8 and 97.2%)

MEM[: TABL:CFAC[:POW]?

Comments_
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MEMory[:TABLe}:CFACtor[:POWer]? returns a list of Calibration

. Factor points for the Data Table currently active in Editing Space.

It is recommended that after issuing this query, you immediately
read the result back info the computer. If the Calibartion Factor list
is very long (could be up to 80 data points) and the query is issued
several times, the Power Meter’s output buffer may overflow and
canse an error to be generated.
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MEMory Subsystem

Exampie To list the Calibration Factors for a Data Table

MEM:SEL "SENSOR_1" Muke Data Table SENSOR. 1
active in editing space

MEM:CFAC 9£8.2,98.7,99.2 Send & Calibration Factor
points (98.2, $8.7 and 99.2%

MEM:CFAC? : Query the Power Meter

to return the Calibration
Fuctor points for Date Table
SENSOR.1

enter statement Enter the Cealibration Factor
points into the computer

MEM[:TABL]:CFAC:POIN?

MEMory[:TABLe]:CFA Ctor:POINts? returns the number of
Calibration Factor points for the Data Table currently active in
editing space (name of table returned by MEM:SEL?).

Example To list the number of Calibration Factor points in a Data Table

MEM:SEL "SENSOR.1" Make Data Table SENSOR.1 active in
o editing space
MEM:CFAC 98.6,97.8,97.2  Send § Calibration Fector points
(98.6, 97.8 and 97.2%)
MEM:CFAC:POINT Query the Power Meter to return the
number of Calibration Factor points
for Data Table SENSOR_1
enter statement Enter the number of Calibration
Factor points into the computer (this
will be 3).

m
MEM[:TABL]:RCF[:POW]

MEMory:RCFactor <ref.cal> <pet_suffiz>[DEF|MINIMAX is used
to enter a Reference Calibration Factor for the Data Table currently
active in editing space (name of table returned by MEM:SEL?).
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Comments

Example

m Fach Data Table must have a Reference Calibration Factor. The
presence of a Reference Calibration Factor is not checked until the
Data Table is transferred to Measurement Space.

'w If a Data Table is not specified using the MEM:SEL command,

ther the Reference Calibration Factor cannot be entered.

u The Reference Calibration Factor overwrites any existing Reference
Calibration Factor.

m The only legal suffix for Reference Calibration Factor is PCT. This
can be omitted.

m The Reference Calibration Factor must be within range (50PCT to
120PCT).

m IF DEF is specified, the Reference Callbra.tlon Factor is set to
100%

w IF MIN is specified, the Reference Calibration Factor is set to 50%

- mJF MAX is speczﬁed the Reference Calibration Factor is set to

120% '

To enter a Reference Calibration Factor into a Data Table

MEM:SEL "SENSOR_1" ' Make Date Table SENSOR.I active in
editing space

_MEM:RCF 98.6 . Enter the Reference Calibration Factor

(98.6%)

MEM]:TABL}: RCF[ POW]’>
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M‘EMory[,TABLe] :RCFactor[:POWer]? returns the value of the
Reference Calibration Factor for the Data Table currently active in
Editing Space (name of table returned by MEM:SEL?).

To query the value of the Reference Calxbratmn Factor in a Data
Table

. MEM:SEL "SENSOR.1" = . .. Make Data Table SENSOR.I active in
' R . editing space
MEM:RCF 98.6 . Enter the Reference Calibration Factor
' (98.6%)
MEM:RCF? Query the Power Meter
enter statement Enter the value of the Reference

Calibration Factor (98.6%)



MEMory Subsystem
R N R L™

MEMI[:TABL}:SEL [:NAME]

MEMory[:TABLe]:SELect:NAME] <table.neme>|DEF|OPTIONAL
is used to activate a Data Table in Editing Space. A Data Table
must be activated in Editing Space before data is entered into it.

Comments = If table_name does not exist, an error oceurs.

n If table_name is not speciﬁed, or DEF is specified, then the last

Data Table created is activated (for example, table.name returned
by MEM:DEF?).

& *RST Condition: the Data Table active in Editing Space is not
affected.
Example To activate a Data Table in Editing Space

MEM:SEL “SENSDR.1" Make the Data Table named
SENSOR.1 active in Editing Space

MEM[:TABL]:SEL[:NAME]?

MEMory[:TABLe]:SELect[:NAME]? returns the table_name of the
Data Table currently active in Editing Space.

Example To query the name of the Data Table active in Editing Space

MEM:SEL "SENSOR_1" Make the Date Table named
SENSOR.1 active in Editing Space

MEM:SEL? (Query the Power Meter to return the
name of the Date Table active in
Editing Space

enter statement Enter the table name into the

computer, result is “SENSOR.17

Command Reference 4-55



OUTPut Subsystem

OUTPut

Subsystem Syntax

The OUTPut command subsystem is used to switch on and off the
POWER REF output, and to query its status.

OUTPut
:ROSCillator

{:8TATe] <mode>
[STATe]?

OUTP:ROSC[:STAT]

Parameters

Comments

- Example

OUTPut:ROS Cillatbr[:STATe] <mode> is used to switch on and off
the POWER REF output.

Parameter | Parameter | Range of | Defaunlt
Name Type Values Units

mode | boolean |OFF|CJON]1| nome

® OFF|0 switches off the Power Ref output.
m ONJ1 switches on the Power Ref output.

. a "_‘RST' Coundition. Power Ref 6utput is switched OFF.

To switch on the POWER REF output
OUTP:ROSC ON Switch on the power ref output

OUTP:ROSC[:STAT]?

Example

4-58 Command Reference .

GUTPut:ROSCil]ator[:STA‘I‘e]? enters 1 or 0 into the output buffer.

1 means the Power Ref output is on, 0 means the Power Ref output
is off.

To gquery the status of the POWER REF output

OUTP:ROSC ON Switeh on the power ref output
OUTP:ROSC? - Query the power meter
enter statement Enter the value into the computer



READ? Subsystem
L T

READ[:POW;AC]? The READ[POWer:AC]? command is most commonly used with

CONFigure to cause a new power measurement to be taken and the
result returned to the output buffer.

Subsystem Syntax READ[:POWer:AC]?

Comments & TRIG:SOUR must be set to IMM, otherwise error ~214, “Trigger
deadlock™ occurs.

® I INIT:CONT is ON when READ? is sent, error -213, “INIT
ignored” occurs.

w Each reading sent to the output buffer contains 12 bytes
(characters) in Real ASCII format:

=+ 1.2345 £E6TLF

Each measurement is terminated with a Line Feed (LF). The
HP-IB End-or-Identify (EOI) signal is sent with the last byte
transferred.

Example To transfer a measurement result directly into the output buffer
CONF:POW:AC DEF,0.1dB,DEF Configure the Power Meter

READ? Make a megsurement end put the
: result in the output buffer
enter statement Enter the result into the computer

Related Commands CONFigure
FETCh?
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[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 without cornpletely
re-configuring the Power Meter:

RANGe |

RESolution

FREQuency

LOSS

GAIN .

DCYCle (Duty Cycle)

REFerence (Relative Power Measurement)
The subsystem is illustrated in Figure 4-6.

SENSs
POWer CORRection FUNCtion FREQuency
i I l ! I ] ) l POWer [ewlFpED]
RANGe RESciution HEFeim LTS GAIN DCYCle STATe l
state | I I ' ‘
{UPPer] LOWer aute STATe INPut]  sTATe  INPUt]  STATe inPutf
MAGHHude] [MAGHEmdo]. [umrlznndel

Note

Figure 4-6. SENSe Subsystem

The examples provided ir the SENSe subsystem are for an
HP 8482A Power Sensor.
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[SENSe] Subsystem

Subsystem Syntax [:SENSe]
:POWer
:RANGe
[:UPPer] <pow.range>
[{UPPer}?
:LOWer <pow.range>
:LOWer?
:AUTO <mode>
AUTO?
:RESolution <res_n>
:RESolution?
:REFerence <ref.lev>
:REFerence?
:STATe <mode>
:STATe?
:CORRection
[:STATe]
[:STATe]?
:LOSS
:STATe <mode>
:STATe?
[[INPut]
[:MAGNitude] <loss_lev>
[:MAGNitude|?
:GAIN
:STATe <mode>
:STATe?
[:INPut]
[:MAGNitude] <gain.lev>
[:MAGNitude]?
:DCYCle
:STATe <mode>
:STATe?
[:INPut]
[:MAGNitude] <duty_cycle>
[:MAGNitude]?
:FUNCtion <function>
:POWer
:AC
:FUNCtion?
:FREQuency <frequency>
[:CW|:FIXed]
[:CW|:FIXed]?

Note The root command [:SENSe] is an optional parameter and can be
omitted :
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POW:RANG[:UPP] POWer:RANGe[:UPPer] <po§b_range> [pow_suffiz] sets the Power
Meter range to one of five decade ranges. The ranges are dependent
by the Power Sensor being used.

Parameters _ _
Parameter | Parameter Range of Default
Name Type - ' Values Units

pow.renge | numertc sensor dependent Defined by

: DEF|MIN|{MAX UNIT:POW

Comments = Specifying this command causes the Power Meter to select 2 range
assuming that pow.range will be the highest power you want to
measure. In any range except the lowest, if pow.range is less than
20% of the range (converted to linear units), then the Power Meter
will select the next lowest range. Specifying this commmand sets
autoranging OFF (POW:RANG:AUTO OFF).

® If 2 numeric value is spec.lﬁed any legal pow_suffic is allowed,
where pow.suffiz is: :

TEEE 488.2 <suffiz_multiplier>W
DB< suffiz_multiplier >W
DBM

If pow_suffiz ié omitted, then the units assumed are those set by
UNIT:POWer. '

g If DEF is specified, the ceﬁﬁer range of the 5 decades is selected.
u If MIN is specified, the lowest range of the 5 decades is selected.
m If MAX is speczﬁed the hlghest range of the 5 decades is selected.
-

¥ the input signal exceeds 120% of the range, error —231 “Data
guestionable;UP RANGE” occurs.

m *RST Condition: autora:iging is switched ON
(POW:RANG:AUTO ON), therefore the center range is
selected.

Example To select a Power Meter range

URIT:POW W " Set measurement units to watts
POW:RANG 1.1imW - Mazimum power level to be measured
18 1.1 mW. Power Meter selects the
center range
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T A TR S R UT g O

POW:RANG[:UPP]?

Comments

Example

POWer:RANGe[:UPPer]? [DEF|MIN|MAX] returns one of the
following numbers to the output buffer:

m The upper value of the center range if DEF is specified.
B The upper value of the lowest range if MIN is specified.
® The upper value of the highest range if MAX is specified.

® The upper end of the range the Power Meter is currently in if
DEFIMIN|MAX is not specified.

® If UNIT:POW is W, the result is in Watts.
s IF UNIT:POW is DBM, the result is in dBm.

To query the upper end of the current range

UNIT:POW W Set megsurement units to watts

POW:RANG 1.1mW Mazimum power level to be measured
is 1.1 mW. Power Meter selects the
center range

POW:RANG? Query the Power Meter

enter statement Enter the result into the compuier,
result is +1.0000E—03

L

POW:RANG:LOW

Parameters

Comments

POWer:RANGe:LOWer <pow_range> [pow.suffiz] sets the Power
Meter range to one of five decade ranges. The ranges are determined
by the Power Sensor being used.

Parameter | Parameter Range of Default

Name ‘Type Values Units
pow.rgnge | numeric sensor dependent Defined by
DEF|MIN|MAX UNIT:POW

» Specifying this command causes the Power Meter to select a range
assuming that pow.range will be the lowest power you want to
measure. In any range except the highest, if pow.range is more
than 90% of the range (converted to linear units), then the Power
Meter will select the next highest range. Specifying this command
sets autoranging OFF (POW:RANG:AUTO OFF).

x If a numeric value is specified, any legal pow_suffiz is allowed,
where pow_suffiz is:

IEEE 488.2 <suffiz.multiplier>W
DB<suffiz_multiplier>W
DBM
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Example

If pow.suffiz is omitted, then the units assumed are those set by
UNIT:POWer. o : : '

m If DEF is specified, the center fange of the 5 decades is selected.
m If MIN is specified, the lowest range of the 5 decades is selected.
m If MAX is specified, the highest range of the 5 decades is selected.

r *RST Condition: 'aﬁtoranging is switched ON
(POW:RANG:AUT O ON), therefore the center range is
selected.

To select a Power Meter range

UNIT:POW W - Set measurement units to watts

POW:RANG:LOW 0.8mW Minimum power level to be measured
is 0.8mW. Power Meter selects the
cenler range .

POW:RANG:LOW?

Comments

Example

4-62 Command Reference

'_ POWer:RAN Ge:LOWer? [DEF|MIN|MAX] returns one of the
. following numbers to the output buffer:

m The lower value of the center range if DEF is specified.
u The lower value of the Jowest range if MIN is specified.
w The lower value of the highest range if MAX is specified. -

m The lower end of the range the Power Meter is currently in if
. DEF|MIN|MAX is not specified. -

m If UNIT:POW is W, the result is in Watts.
= IF UNIT:POW is DBM, the result is in dBm.

To query the lower end of the current range

" UNIT:POW W 'Set measurement units to watts

POW:RANG:LOW O.8nW Minitrmum power level to be measured
is 0.8 mW. Power Meter selects the

© center range

POW:RANG:LOW? - Query the Power Meter

enter statement .- Enter the result into the computer,
: 8 o result is +1.0000E-03
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POW:RANG:AUTO

Parameters

Comments

[SENSe] Subsystem

POWer:RANGe:AUTO <rmode> is used to turn autoranging ON or
OFF. When autoranging is ON, the Power Meter selects the best
range for measuring the power after receiving a trigeer.

Parameter | Parameter | Range of | Default
Name Type Values Units

mode boolean [OFF|0/ON{1!| none

® 1|ON enables autoranging.

= O[OFF disables autoranging. Range is set by POW:RANGE[:UPP)
or :LOW. '

&8 POW:RANG[:UPP] and :LOW disable autoranging.

® If INIT:CONT is set to ON and TRIG:SOUR is set to IMM, the
range will track input power if POW:RANG:AUTO ON.

® If the Power Meter is not making measurements, then the
autoranging will only occur when the Power Meter is triggered.

® *RST Condition: autoranging is enabled (POW:RANG:AUTO
ON).

POW:RANG:AUTO?

POW:RES

POWer:RANGe:AUTO? enters 1 or 0 into the output buffer. A
response of 1 means that autoranging is enabled, O means that
autoranging is disabled.

Parameters

POWer:RESolution <res.n> <res.suffiz> is used to set the Power
Meter resolution.

Parameter | Parameter Range of Defanlt
Name Type Valnes Units
res.n nurneric see next fable Defined by

DEF|MIN]MAX UNIT:POW
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" RESOLUTION
UNITS
UNIT:POW MIN DEF MAX (res.suffiz)
DBM 0.001 0.01 0.1 dB
W 0.01% of 0.1% of 1% of <suffic_multiplier>W
full scale full scale full scale
Comments = Resolution can be specified in dB or W. I pow.suffiz is omitted,

then the units assumed are those set by UNIT:POWer.

m If UNIT:POWer is DBM, then independent of range, resolution can
always be set to 0.1, 0.01 or 0.001 4B.

=z If UNIT:POWer is W then resolution is determined by the
range the Power Meter is currently set to. For example, to set a
‘resolution that is 1% of full scale, when POW:RANG:UPP 1 MW
- the following command would be used:

POW:RES 1E-05 W

Similarly to set 0.1% and .01% resolutions the following commands
would be used:

POW:RES 1E-06 W
POW:RES. 1E-07 W

® The Power Meter converts the number to one of the allowable
resolutions. The breakpoint between resolutions is the midpoint
between scales. For example, setting POW:RANG:UPP 1 MW,
then POW:RES 0.0049 MW, sets the resolution to to 0.001 mW
(0.1%). I POW:RES is set to 0.0051 mW, the resolution is set to
0.01 mW (1%).

1 *RST Condition: the resolution is set to 0.1% of full scale, 0.01 dB.

Example To set the Power Meter for best resolution
UNIT:POW DBM Set measurement units to dBm
POW:RES MIN Set best resolution
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POW:RES?

Comments

Example

eyt

POWer:RESolution? [DEF|MIN{MAX] returns one of the following
numbers to the output buffer:

- & 0.10% of full scale, 0.01 dB if DEF is specified.

® 0.01% of full scale, 0.001 dB if MIN is specified.
® 1.00% of full scale, 0.1 dB if MAX is specified.

® The current resolution of the Power Meter if DEF|MINIMAX is not
specified. ' '

® The query command returns the current resolution of the Power
Meter. The response is 0.1, 0.01 or 0.001 dB when UNIT:POW is
DBM, and is in Watts wher UNITT:POW is W.

To query the current resolution

UNIT:POW DRM - Set measurement units to dBm
POW:RES MIN Set best resolution

POW:RES? Query the Power Meter

enter Statement Enter the result into the computer,

result is +1.0000E—-03

S e P A T SRR RS

POW:REF

Parameters

Comments

POWer:REFerence <reflev> <pow.suffiz> is used to set the
reference level for relative power measurements.

Parameter ;| Parameter Bange of Default
Nzame Type Valunes Units
refley numeric | —199.99 dBm to +99.99 dBm Defined by

DEFMIN[MAX UNITE:POW

s If <pow_suffiz> is omitted, then the units assumed are those set by
UNIT:POW. If UNIT:POW is DBM, ref.lev can be set in Watts.
Similarly, if UNIT:POW is W, ref.lev can be set in dBm.

# I DEF is specified, reflev is set to 0 dBm (1.00 mW).
s If MIN is specified, ref.lev is set to ~199.99 ¢Bm.
g If MAX is specified, reflev is set to +99.99 dBm.

® To enable the relative power measurement feature, use the
POW:REF:STAT ON command.

s *RST Condition: reflev is set to 0 dBm (1 mW).
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Example

To set a reference level

UNIT:POW DBM Set measurement units to dBm
POW:REF —10 Set o reference level of —10 dBm

POW:REF?

Example

'POWer:REFerence? [DEF|MIN|MAX] returns one of the following
numbers to the output buffer: ..

& 0 dBm if DEF is specified.

" m —199.99 dBm if MIN is specified.

m +09.99 dBm if MAX is specified.

- m The current reflev if DEF{MIN|MAX is omitted. This is the

reference level used to calculate measurement results when
REF:STAT is ON.

To query the reference Ie;vel

UNIT:POW DBM .~ Set measurernent units to dBm
PUOW:REF -10 Set a reference level of —10 dBm
POW:REF? Query the Power Meter

enter statemernt Enter the result into the computer,
: -result is — 1.0000E+01 .

POW:REF:STAT

Parameters

Comments

4.66 Command Reference

POWer:REFerence:STATe <mode>> is used to enable and disable the

re__la,tive power measurement fe.a.ture.

Parameter | Parameter | Range of | Defanit
Name Type Values Units

mode boolean OFF[|0JON|1] none

= 1|JON enables the relative power measurement feature. The Power
Meter returns measurement results relative to the value set using

POW:REF ref-lev.
® 0|OFF _disébles_ the relative power measurement feature.
n 'When UNIT:POW is DBM, measurernent results are dB (relative).
® When UNIT:PGW. is W, Iﬁéésurement results are percentage.

- ® *RST Condition: relative power measurement disabled
(POW:REF:STAT OFF).
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7 } Example To enable the relative power measurement feature

. UNIT:POW DBM Set measurement units to dBm

E ‘ : POW:REF ~10 Set a reference level of — 10 dBm

POW:REF:STAT ON Enable relative power measurement
feature

R A T W L IR ALY

[
POW:REF:STAT? POWer:REFerence:STATe? enters 1 or 0 into the output buffer. A

response of 1 means that the relative power measurement feature is
enabled, 0 means that the feature is disabled.

L
CORR[:STAT] CORRection[:STATe] <mode> is the global correction state switch.

Parameters

Parameter | Parameter | Range of | Defanlt
Name Type Values Units

mode boolean |OFF|0{ON|1!{ none

Comments = This command does not enable the individual corrections (LOSS,
GAIN, DCYCle). Use the associated STATe commands to
enable/disable a correction.

**RST Condition: CORR:STAT is OFF (corrections disabled).

Example To erable the corrections

UNIT:POW DBM Set measurement units to dBm
CORR:LOSS -—30DB Set a loss correction of —80 dB
CORR:STAT ON Enable the corrections
CORR:LOSS:STAT OX FEnable loss correction
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CORR:STAT?

CORRection:STATe? enters 1 or 0 into the dﬁfput buffer. A

-response of 1 means that the corrections are enabled, 0 means that

the corrections are disabled. -

CORR:LOSS:STAT

Parameters

Comments

Example

CORRection: LOSQ STATe <mode> is used to enable or disable 2
LOSS correction. Since LOSS and GAIN form a coupled system, the
command is identical to CORR GAIN STAT <mode>. -

Parameter | Parameter | Range of | Default
Name Type Vaiues Units
mode boolean {OFF|0JON|{1| none

r 1jON enables loss/gain correction.

a O[OFF disables loss/gain correction.

'm Cofr_éc_tion will not occur unless CORR:STAT is ON.

m Use CORR:GAIN gain.lev or CORR:LOSS loss.lev to enter the
loss/gain data.

& *RST Condition: CORR:LOSS: STAT is OFF (loss/gaan correction
‘disabled) .

To enable loss correctmn _

UNIT:POW DBM
CORR:LOSS ~—30DB
CORR:STAT ON '
CORR:LOSS:STAT ON

Set measurermnent units to dBm
Set a loss correction of —30 dB
Enable corrections

" Enable loss correction

CORR:LOSS:STAT?
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response of 1 means that loss correction is enabled, { means that loss

correction is disabled.
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CORR:LOSS[:INP][:MAG]

CORRection:LOSS[:INP ut][:MAGnitude] <loss_lev> is used to enter
a value for loss correction.

Parameters
Parameter | Parameter Range of Default
Name Type Values Units
loss.dev | numeric | —99.99 dB to +99.99 dB 4B
DEF|MIN|MAX

Comments a DEF sets losslev to 0.00 dB.
u MIN sets losslev to —99.99 dB.
8 MAX sets loss.lev +99.99 dB.

x Since CORR:LOSS and CORR:GAIN are coupled systems, a loss
set by CORR:LOSS is mirrored by the CORR:GAIN? command.
For example, if CORR:LOSS is set to —10 dB, CORR:GAIN?
returns +10 dB.

» *RST Condition: CORR:LOSS (:GAIN) is set to 0.0 dB.

Example  To enter a loss correction _
UNIT:POW DBM Set megsurement units o dBm

CORR:LOSS -30DB Set a loss correction of —30 dB
CORR:LOSS:STAT OX Enable loss correction
CORR:STAT ON Enable corrections

L
CORR:LOSS[:INP][:MAGN]?

CORRection:LOSS:INPut][:MAGNitude]? [DEF|MIN|MAX] returns
one of the following numabers to the output buffer:

® 0.00 dB if DEF is specified.

» —99.99 dB if MIN is specified.

» +99.99 dB if MAX is specified,

® The current loss lev if DEFIMIN|MAX is omitted. ¥ CORR:GAIN
has been used to set gain_lev, the result of CORR:LOSS? will be
the negative of the value (if expressed in dB).
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CORR:GAIN:STAT -

Parameters

Comments

Exampie

CORRection:GAIN:STATe <mode> is used to enable or disable a

GAIN correction. Since GAIN and LOSS form a coupled system, the
command is identical to CORR:LOSS:STAT <mode>.

Parameter | Parameter | Range of ! Default
Name "Type Values Units

mode boolean | OFF|0ION|1| none

e 1/ON enables loss/gain correction.
e 0]OFF disables loss/gain cotrection.
m Correction will not occur unless CORR:STAT is ON.

e Use CORR:GAIN gain lev or CORR:LOSS loss_lev to enter the
loss/gain data. _ .

" *RST.Condition: CORR:GAIN:STAT is OFF (loss/gain correction
disabled) o :

To enable gain correction

UNIT:POW DBM Set measurement units to dBm
CORR:GAIN 30DB - Set a gain correction of 30 dB
CORR:GAIN:STAT ON Enable gain correction

‘CORR:STAT ON o Enable corrections

CORR:GAIN:STAT?

CORRection:GAIN:STATe? enters 1 or 0 into the output buffer. A
response of 1 means that gain correction is enabled, (0 means that
gain correction is disabled.

CORR:GAIN[:INP][:MAG]
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CORRection:GATN[:INPut][:MAGnitude] <gain.lev> is used to
enter a value for gain correction.



Parameters

Commentis

Example

ISENSe] Subsystem

Parameter | Parameter Range of Defaalt
Name Type Values Units
gaindey | numeric ~39.92 dB to +99.99 dB dB
DEFIMINIMAX

8 DEF sets gain lev to 0.00 dB.
& MIN sets gain_lev to -+99.99 dB.
m MAX sets gainlev -99.99 dB.

m Since CORR:GAIN and CORR:LOSS are coupled systems, a gain
set by CORR:GAIN is mirrored by the CORR:L0OSS? command.
For example, if CORR:GAIN is set to +10 dB, CORR:GAIN?
returns —10 dB.

# *RST Condition: CORR:GAIN (:L0OSS) is set to 0.0 dB.

To enter a gain correction

UNIT:POW DBM Set measurement units to dBm
CORR:GAIN 30DB Set a gain correction of +30 dB
CORR:GAIN:STAT ON Enable gain correction

CORR:STAT ON Enable corrections

CORR:GAIN[:INP][:MAGN]?

CORRection:GAIN[:INPut][:MAGNiiude]? [DEF|MIN|MAX]
returns one of the following numbers to the output buffer:

® 0.00 dB if DEF is specified.
= —99.99 dB if MIN is specified.
® +089.99 dB if MAX is specified.

w The current gain_lev if DEF|MIN|MAX is omitted. If CORR:LOSS
has been used to set loss.lev, the resuit of CORR:GAIN? will be
the negative of the value (if expressed in dB).

Command Reference 4-71



' [SENSe] Subsystem

CORR:DCYC:STAT

Parameters

Comments

Example

CORRection:DCYCLe:STATe <mode> is ﬁsed 1o enable or disable

' the pulse power measurement feature.

Parameter | Parameter | Range of | Default
Name Type Valuves Units

mode boolean |QFF|0JON|1]| none

m 1|ON enables the puise power measurement feature.
= 0|OFT disables the pulse power measurement feature.
m Correction will not occur unless CORR:STAT is ON.

® Use CORR:DCYC duty.cycle to enter the duty cycle of the signal
you want to measure. - '

2 *RST Condition: CORR:DCYC:STATe is set to OFF,

To enable the pulse power measurement feature

CORR:DCYC S0 Set the duty cycle to 50%

CORR:DCYC:STAT ON -+ Set the Power Meter to make pulse

power measurements
CORR:STAT ON . _ Enable corrections

CORR:DCYC:STAT?
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CORRection:D CY Cle:STATe? enters 1 or § into the ocutput buffer.

" A response of 1 means that the pulse power measurement feature is

enabled, 0 means that the feature is disabled.

CORR:DCYC[:INP]:MAGN]
 CORRection:D CY Cle[:INPut][:MAGNitude] < duty.cycle>

{pet_suffiz] is used to set the duty cyle for the pulse power
measurement feature. 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 the pulsed input signal and then divides the result by
the duty cycle value to obtain 2 pulse power reading.
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Parameters
Parameter | Parameter Range of Default
Name Type Vahues Units
duty_cycle | numeric 1 0 100PCT PCT
DEF|MIN]MAX

Comments = DEF sets duty.cycle to 100%.

& MIN sets duty_cycle to 1%.

8 MAX sets duty.cycle to 100%.

m PCT is the only legal unit for duty_cycle and can be omitted.

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

w In order to 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.

® *RST Condition: CORR:DCYC is set to 100% (+1.0000E-+02).

Example To measure a pulse signal with a duty cyele of 50%

Set the duty cycle to 50%

Enable the pulse power measurement
feature

Enable corrections
Set trigger source to IMMediate
Make the Power Measurement

CORR:DCYC 50 _
CORR:DCYC STAT ON

CORR:STAT 0N
TRIG:SOUR IMM
- INIT

FEIC?

enter statement

the output buffer
Enter the result into the computer

Transfer the result from memory to

CORR:DCYC[:INP][:MAGN]?

CORRection:DCY Cle[:INPut]:MAGNitude]? [DEF|MIN|MAX]
returns one of the following numbers to the output buffer:

m 100 % if DEF is specified.

e 1 % if MIN is specifi

ed.

® 100 % if MAX is specified.
n The current duty_cycle if DEF|MIN|MAX is omitted.
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FUNC

FUNCtion <function> is used to set the signal routing to Sensor
Path when the Power Meter is being used with an HP 11722A Power
Sensor (equivalent to the INP:STAT ON command). The only legal
value for function is “POWer:AC”, or any legal form of “POWer:AC”

{ie. “POW:AC”, “POW:ac™). The function must be sent as a

quoted string (“POW:ACT).

FUNC:POW:AC

FUNCtion:POWer:AC is alternative form for FUNC function. The
query command FUNCtion? always returns “POW:AC™.

FREQ[:CWI:FIX]

Parameters

Comments

4.74 Command Reference

FREQuency[:CW|:FIXed] < frequency> [hz_suffiz] is used to enter a

- frequency. The Power Meter uses linear interpolation to calculate the

Calibration Factor for the frequency entered if CAL:CSET:STAT is

Parameter | Parameter | Range of Default
Name Type - Values Units
frequency | numeric | 100 kHz t0 999.9 GHz | Hz
DEFMINIMAX

m DEF sets frequency to 50.0E06 Hz (50 MHz)

u MIN sets frequency to 100.0E03 Hz (100 kHz)

m MAX sets frequency to 999.90E09 Hz (999.9 GHz)
m hz-suffiz can be:

MEZ _
IEEE 488.2 <suffiz.multiplier> Hz

u If hz-suffiz is omitted, the units assumed zre Hz.

 m FREQuency does not set CAL;C_SET:STA’I‘ ON.

u *RST Condition frequency is set to 50.0E06 (50 MHz).
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FREQ?

Example

To enter a frequency
CAL:CSET "Sensor.1®

CAL:CSET:STAT ON
FREQ 120 MHZ

[SENSe] Subsystem

Transfer Date Table named Sensor.1
inio measurement space
Encble the Data Table System

Set the measurement frequency to

. 120 MH:z. The Power Meter uses the

Jreguency to calculate the Calibration
Factor

FREQuency? [DEF|MIN{MAX] returns one of the foliowing aumbers

to the output buffer:

= +5.0000E+07 if DEF is specified.
& +1.0000E4-05 if MIN is specified.
B +9.9990E+11 if MAX is specified.

® The current frequency if DEF|MIN|MAX is omitted. This
is the frequency used to calculate the Calibration Factor if

CAL:CSET:STAT is ON.

Command Reference 4-75



STATus Subsystem

STATus

The STATus command subsystem enables you to examine the status
of the Power Meter by monitoring the Operation Status Register
and Questionable Status Register. An overview of these registers is
contained in Section & - Status Reporting.

The following table summarizes the effects of various
commands/events on the status dafa structures in the Power Meter.

Command
or
Event

TMSL
Transition
Filters

TMSL
Enable
Registers

TMSL
Event
Begisters

IEEE 488.2
Enable
Registers

IEEE 488.2
Event
Registers

*RST

none

none

none

none

none

*Cis

none

none

clear

none

clear

Power-on

none

Rone

none

clear

clear

STATus:PRESet

preset

preset

none

none

none

Subsystem Syntax

4.76 Command Reference

STATus

:O0PERation
:EVENt?

:CONDition?

:ENABle
:ENABle?

:NTRansition
:NTRansition?
:PTRansition
:PTRansition
:QUEStionable
:EVENt?
:CONDition?
:ENABle
:ENABle?
:NTRansition
:NTRansition?
:PTRansition
:PTRagnsition
PRESet
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STATus Subsystem

STAT:OPER[:EVEN]?

I N L R RV SR L RRAD K

STATus:0PERation[:EVENt]? returns a 16 bit decimal-weighted
number representing the bits set in the Operation Status Register
Event Register. This command clears all bits in the register to 0.

STAT:OPER:COND?

STATus:0PERation:CONDition? returns a 16 bit decimal-weighted
number Tepresenting the bits set in the Operation Status Register
Condition Register. Reading the Condition Register does not destroy

its contents. The following table indicates the bits used by the Power
Meter.

Bit No. | Decimal Weight Meaning
0 . 1 CAlLibrating
1 - Not used
2 4 RANGing
3.4 - Not used
5 32 Waiting for TRIGger Summary
6-10 - Not used
11 2048 Lower Limnit Fail
12 4096 Upper Limit Fajl
13 - TMSL Reserved
14,15 - Not used (Bit 15 always 0)

The following table contains information about the conditions in the
Power Meter which cause the bits to be set ( CONDSET) or cleared
(COND.CLEAR).
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Bit No.

Meaning

EVENis Causing/ Bit Changes

CAlibrating

COND_SET: At beginning of zeroing (:CAL:ZERO:AUTO
ONCE) and At the beginning of calibration (:CAL:AUTO
QONCE). Also for the compound command/query
:CAL[:ALL}?, this bit is set at the begmmng of the

calibration.

COND.CLEAR: At the end of zeroing, calibration or when
the calibration sequence terminates.

RANGing

o COND.SET When the Power Meter is set to auto-range
(:POW:RANG:AUTO ON) and a measurement is taken

that falls into a different range relative to the one that the
Power Meter is currently set in.

| COND.CLEAR: While making a me&surerneﬂt, if the Power
Meter had to change range, this occurs once it has found

the range for the measurernent.

Waiting for TRIGger Summary

COND_SET: When the Power Meter is INITiated
(INIT{:IMM] or INIT:CONT ON) and the trigger is set to
BUS or HOLD (TRIG:SOUR BUS|HOLD).

COND.CLEAR:  TRIG:SOUR BUS and *TRG or
<GET> is recexved or TRIG:SOUR HOLD and TRIG:IMM

is received.

11

Lower Limit Fail

COND.SET: If a power measurement is made apd the
lower Hmit test falls. The lower limit test is active when
CALC:LIM:STAT ON and CALC:LIM:LOW:STAT ON.
The lower limit is set by :CALC:LIM:LOW <lowJim>
and the limit test fails when the power reading falls below

<low lim>.

COND.CI:EAR: if a power measurement is raade and the
lower limit test is not enabled or the test is enabled and
passes, - = . .

12

Upper Limit Fail

COND.SET: If 2 power measurement is made and the
upper limit test fails. The upper Imit test is active when
CALC:LIM:STAT ON and CALC:LIM:UPP:STAT ON.
The upper limit is set by :CALC:LIM:UPP <upplim>
and the limit test fails when the power reading falls above
<uppJim>.

COND.CLEAR: If a power measurement is made and the
upper limit test is not enabled or the test is enabled and

Dasses.
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e S R R EREIY
STAT:OPER:ENAB

STATus:0PERation:ENABle <nrf> sets the Operation Status
Register Status Enable Register. The value <nrf> is a 16-bit
decimal-weighted integer. Setting a bit causes a 1 to be written to
the summary bit 7 of the Status Register when the transition filters
are initialized and 2 CONDSET and/or COND_CLEAR occurs in
the corresponding bit. At STATus:PRESet the register is set to all
0’s.

B —
STAT:OPER:ENAB?

S’I‘ATus:OPERation:ENABle? returns a 16 bit decimal-weighted
number and is the contents of the Operation Status Register Enable
Register. After STATus:PREset the register is set to all 0’s.

A L TR AT
STAT:OPER:NTR

STATuns:OPERation:NTRansition <nrf> Command sets the
Operation Status Register Negative Transition Register, where
<nrf> is a 16-bit decimal-weighted number. Setting a bit causes
a 1 to be written to the corresponding bit in the Operation
Status Register Event Register when a COND_.CLEAR accurs

in the Operation Status Register Condition Register. After
:5TATus:PRESet, the register is set to all 0’s.

T RTINS RN

STAT:OPER:NTR?

STATus:OPERation:NTRansition? This query returns a 16-bit
decimal-weighted number and is the contents of the Operation Status
Register Negative Transition Register. After STATus:PRESet the
register is set to all 0’s.

STAT:OPER:PTR

STATus:0PERation:P TRansition <nrf> Command sets the
Operation Status Register Positive Transition Register, where <nrf>
is a 16-bit decimal-weighted number. Setting 2 bit causes a 1 to be
written to the corresponding bit in the Operation Status Register
Event Register when a COND_SET occurs in the Operation Status
Register Condition Register. After :STATus:PRESet, the register is
set to all 1’s (which as a 16-bit signed integer will read -1).
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STAT:OPER:PTR?

STATus:0PERation:PTRansition? This query returns a 16-bit
decimal-weighted number and is the contents of the Operation Status
Register Positive Transition Register. After STATus:PRESet the
register is set to all 1’s (which as a 16-bit signed integer will read -1).

STAT:QUES[:EVEN]?

STATus:QUEStionable[:EVENt]? Query to read the Questionable
Status Register Event Register. Reading this will clear its contents to
0. The query returns a 16-bit decimal-weighted integer. After *CLS,

.- the Questionable Status Register Questionable Status Register Event
. Register will be cleared to 0. *RST has no effect.

STAT:QUES:COND?

4-80 Command Reference

STATus:QUEStionable:CONDition? Query to fead_' the Qﬁéétidx_ialﬂe
Status Register Condition Register. Reading this registeris

* non-destructive. The query returns a 16-bit decimal-weighted integer.

The following table indicates the bits used by the Power Meter.

. | Bit No.|Decimal Weight | . Meaning
0-2 . Not used
3 8 Summary of POWer
4-7 - Not used =~
8 | 256  |Summary of CALibration
813 1 - - ~ | Not used
14 16384 Unexpected parameter bit
15 - Bit 15 2lways 0

The following table contains information about the conditions in the
Power Meter which cause the bits to be set (COND.SET) or cleared

 (COND.CLEAR).
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Bit No.

Meaning

EVENts Causing/ Bit Changes

Sumrnary of Power

COND.SET: When error -230,“Data corrupt or Stale” is
generated (caused by trying to :FETC? after the Power Meter
has been re- initiated but not triggered.)

If-231,“Data Questionable; <comment>” error is
generated, where:

<comment> = PLEASE ZERO

<comment> = MEASUREMENT ERROR
<comunent> = NEW SENSOR, ZERO & CAL
<comment> = INPUT OVRLOAD
<comment> = UP RANGE

If error -241,“Hardware error;NO SENSOR” is generated.

COND._CLEAR: When no errors are detected by the
Power Meter during a measurement covering the causes given for
COND.SET. (Note that NEW SENSOR causes 2 COND.SET

followed by the COND.CLEAR).

Summary of Calibration

COND_SET: When zeroing or calibration fails after executing
CAL:ZERO:AUTO ONCE or CAL:AUTO ONCE or CAL[:ALL)]
or CAL[:ALL]? Failure is indicated by -231,“Data Questionable;
<comment>", where:

<comment> = ZERC ERROR

<comment> = CAL ERROR

<comment> = ZERQO ERROR,RECORDER OFFSET
<comment> = CAL ERROR RECORDER GAIN

COND_CLEAR: When any of the four commands listed above
succeed and no errors are placed on the error queue.

14

Unexpected Parameter

COND.SET: If a command is issued to the Power Meter which
has a parameter that was not expected. Normally the command
will not be executed. However, if unexpected parameter(s) are
issued in CONFigure or MEASure?, the parameter(s) will be
ignored and the command will be executed.

COND.CLEAR: If a command has the correct parameters with
no extra unexpected parameters, :
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STAT:QUES:ENAB

STATus:QUEStionable:ENABIle <nrf> Command to set the

' Questionable Status Register Enable Register. The value <nrf>

is & 16-bit decimal-weighted integer. Setting a bit causes a 1 to

be written to the summary bit 7 of the Status Register when

the transition filters are initialised and 2 CONDSET and/or
COND_CLEAR occurs in the corresponding bit. At STATus:PRESet
the register is set to all 0's.

STAT:QUES:ENAB?

STATns:QUEStionable:ENABle‘.’ This query returns a2 16-bit
decimal-weighted number and is the contents of the Questionable
Status Register Enable Register. After STATus:PRESet the register

is set to all 0%.

STAT:QUES:NTR

STATus:QUEStionable:NTRansition <nrf> Command sets -

the Negative Transition Register, where <nrf> is a 16-bit

decimal-weighted number. Setting a bit causes 2 1 to be written to
the corresponding bit in the Questionable Status Register Event
Register when a COND_CLEAR occurs in the Questionable Status
Register Condition Register. After :5TATus:PRESet, the register is
set to all 0’s.

STAT:QUES:NTR?
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STATus:QUEStionable:NTRansition? This guery returns a 16-bit |
decimal-weighted number and is the contents of the Questionable
Status Register Negative Transition Register. After STA’I‘us:_}?RESet

the register is sef to all 0’s.
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STAT:QUES:PTR

~§TATus:QUEStionable:PTRansition <nrf> Command sets
the Positive Transition Register, where <nrf> is a 16-bit _
decimal-weighted number. Setting a bit causes a 1 to be written to
the corresponding bit in the Questionable Status Register Event
Register when a COND_SET occurs in the Questionable Status
Register Condition Register. After :35TATus:PRESet, the register is
set to all 1's (which as a 16-bit signed integer will read -1).

STAT:QUES:PTR?

STATus:QUEStionable:PTRansition? This query returns a 16-bit
decimal-weighted number and is the contents of the Questionable
Status Register Positive Trausition Register. After STATus:PRESet
the register is set to all 1’s (which as a 16-bit signed integer will read
-1). :

STAT:PRES

STATus:PRESet The following table defines the effect of the
STATus:PRESet command
Table 4-1.

Register All bits preset to
STAT:OPER:ENAB 0
STAT:OPER:PTR 1
STAT:OPER:NTR 0
STAT:QUES:ENAB 0

1
0

STAT:QUES:PTR
STAT:QUES:NTR

The command has no effect on any registers not listed in the above
table.
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SYSTem

Subsystem Syntax

The SYSTem command subsystem is used to return error numbers
and messages from the Power Meter and to preset the Power Meter.

SYSTem

:ERRor?
:PRESet
‘VERSion?

SYST:ERR?

Comments

Example

4-84 Command Reference

The SYSTem:ERRor? comma,ﬁd_ returns error aumbers and méssages

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.

e One error is removed from the error queue each time the
SYSTem:ERRor? command is executed. The errors are cleared
in a first-in, first-out order. This means that if several errors are ..
waiting in the error queue, each SYStem:ERRor? query returns the
oldest, not the newest error. That error is then removed from the
queue.

"'w When the error gueue is empty, subsequent SYSTem:ERRor

queries return +0, “No error”. To clear all errors from the queue,
execute the *CLS command.

# The error queue has 2 maximum capacity of 30 errors. If the quene
overflows, the last error is replaced with —350, “Too many errors”.
No additional errors are accepted by the quene until space becomes
available.” = -

u *RST Condition: the error queue is unaffected.

To read the error queue

SYST:ERR? Query the Power Meler
enter statement Enter the error into the computer
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SYSTem Subsystem

SYST:PRES

The SYSTem:PRESet command is used to preset the Power Meter.

- The command is equivalent to the *RST command. See Table 4.2 for

information about the *RST configuration.

Numeric values expressed in scientific notation (of the form
+D.DDDDE+XX} have units of Watts, unless stated otherwise.
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Table 4-2. *RST and SYSTem:PRESet Conditions -

QUERY SETTING COMMENTS
(AVER:COUN:AUTO? 4 Auto-filtering selected
(AVER:COUN? undefined Return current filter setting
:AVER:STAT? not affected | Averaging is always ON
:AVER:TCON? REP Averaging is REPeat
AVERTYPE? not affected [ Average is always SCALar mean
:CALAUTO? 9 No automatic calibration
:CAL:CFAC? 100 Cal. factor is 100%
:CAL:CSET:INT? not affected |Data Table INT. always ON
:CAL:CSET:SEL? not affected |Returns currently selected table
:CAL:CSET:STAT? 0 Single correction system enabled
:CAL:RCF? 100 Ref. Cal. factor is 100%
:CAL:ZERO:AUTO? 0 No automatic zeroing -
:CALC.CLIM:FAIL? 0 Composite limit summary is pass
:CALC:CLIM:FLIM[:DATA]? | +9.9100E+37 | NAN returned, no failures
:CALC:CLIM:FLIM:POIN? 10 No failed limits
:CALC.LIM:CLE:AUTO 0 Do not clear limit data at INIT
:CALC:.LIM:FAIL? 0 No failures
:CALC:LIM:INT 0 Limit point interpolation OFF
:CALC:LIM:LOW[:DATA}? |{+1.0000E-12 |Lower limit set to -90 dBm
CALC:LIM:LOW:POIN? 1 - |Always 1 lower limit point
:CALC:LIM:LOW:STAT? * |1 Lower limit checking ON
:CALC:LIM:REP[:DATA]? |+5.9100E+37 | NAN returned, no failures
:CALC:LIM:REP:POIN? il No limit points failed
:CALC.LIM:FCO? 0 Limit failure count is zero
:CALC.LIM:STAT? 0 Limits checking is OFF
:CALC:LIM:UPP[:DATA]? |+1.0000E+06 | Upper Limit set to 90 dBm
:CALC:LIM:UPP:POIN? |1 Always 1 upper lLimit point
:CALC:LIM:UPP:STAT? 1 Upper limit checking ON
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SYSTem Subsystem

Table 4-2. *RST and SYSTem:PRESet Conditions (continued)

QUERY SETTING COMMENTS
:INIT:CONT? 0 Power Meter in IDLE state
{INP:STAT? 1 Relay switch is set to SENS PATH
MEM:CAT? not affected Returns currently defined tables
MEM:PROT? 1 Data Tables cannot be DELeted
:OUTP:ROSC? 0 50 MHz reference is OFF
POW:RANG:AUTO? 1 Aut&ranging selected
:POW:RANG:LOW? center range Return range lower end
‘POW:RANG:UPP? center range Return range upper end
:POW.REF:STAT? 0 Relative measurement is OFF
POW.REF? +1.0000E-03 Measurement relative to 0 dB
:POW:RES? (0.1% of range) | Resolution of 0.01 dB
[:SENS]:CORR:DCYC:STAT? | 0 Duty cycle correction OFF
[:SENS]:CORR:DCYC? +1.0000E--02 Duty cycle factor is 100%

[:SENS:CORR:GAIN:STAT? |0 GAIN correction is OFF
[:SENS):CORR:GAIN? ~+0.0000E+-00 dB | GAIN correction is 0dB
[:SENS]:CORR:LOSS:STAT? {0 LOSS is OFF (coupled to GAIN)
[:SENSI:CORR:LOSS? +0.0000E+00 4B | LOSS is 0dB (coupled to GAIN)
[:SENS]:CORR:STAT? 0 Global Corrections are OFF
[:SENS]:FREQ? +5.0000E+07 Frequency setiing is 50 MHz
[:SENS]:FUNC? not affected Function is always “POW:AC
‘TRIG:DEL:AUTO? 1 Analog settling delay after trigger
TRIG:SOUR? IMM Trigger source is IMMediate
:UNIT:POW? W Units are Watts

SYSTem:VERSion returns the SCPI version in the form IXXXY,
where XX XX is the year and Y is the version number.
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TRIGger

Subsystem Syntax

The TRIGgeQ: command subsystem controls the behaviour of the
trigger system. The subsystem can control:

& The source of the trigger (TRIGger:SOURce).

m The insertion of a delay after the tngcer is received

- (TRIGger: DELay)

2 An zmmedza,te trigger (TRIGger: MMedza,te}

TRIGger

{:IMMediate]
:SOTURee <source>
:SOURce? '
:DELay
:AUTO <mode>
:AUTO? '

TRIG[:IMM]

- TRIGger[:TMMediate] causes 2 trigger to occur immediately

providing the Power Meter is in the wait-for-trigger state (see the

- INITiate subsystem) The 'I‘RIGger SOURce must be BUS or

. Comments

Example

4-88 Command Reference

- HOLD.

» When the TRIG:IMM conimand is _exetuted, the measurement

- ‘result is stored in the Power Meter’s memory. Use FETCE? to

place the measurement result in the output buffer.

'x The TRIGger:50URce BUS or TRIGger:50URce HOLD

- commands remain in effect after the TRIGger IMMediate
- command is executed.

u If the Power Meter is not in the wa.it-for-trigger state, then

- TRIGger:IMMediate causes error —211, “TIrigger ignored”.

# If the Power Meter is in the idle state (INIT:CONT is OFF), then

TRIGger:IMMediate causes error —211, “Trigger ignored”™.

To send an immediate trigger

CONF :POW:AC DEF,0.1DB, DEF Configure the Power Meter
TRIG:SQUR BUS " Set trigger source to BUS
INIT Place the Power Meter in
' wait-for-trigger state; store the
measurement result in memory when
the trigger is received

TRIG:IMM Trigger the Power Meter immediately

FETC? Place the measurement result in the
output buffer

enter statement Fnier the result into the computer



TRIGger Subsystem

.} Related Commands FETCh?
INITiate

| TRIG:SOUR TRIGger:SOURce <source> configures the trigger system to respond
to the specified source. The following trigger sources are available:

| s BUS Group Execute Trigger <GET> bus command or *I'RG
common command.

" HOLD suspend triggering. The only way to trigger the Power
} Meter is to use the TRIGger:IMMediate command.

& IMMediate the trigger system is always true (continuous
5 triggering).

Parameters

Pafameter Parameter Range of Defanlt
Name Type Valnes TUnits

source discrete |BUS!HOLD|IMMediate| none

] Comments & The TRIGger:S0URce command only selects the trigger source,

1 use the INITiate command to place the Power Meter in the

! wait-for-trigger state. (The MEASure and CONFigure commands
automatically execute an INITjate command).

| ‘ r TRIGger:IMMediate causes a trigger to occur immediately
provided the Power Meter is placed in the wait-for-trigger state
using INITiate or INIT:CONT ON.

| ® When TRIGger:SOURce BUS is selected, ABORS returns the
Power Meter to the idle state. When a <GET> bus command
or a *TRG common command is executed, error —211, “Trigger
| ignored™ occurs.

m When TRIGger:SOURce HOLD or BUS is selected, ABORt
returns the Power Meter to the idle state. All subsequent triggers
i sent are ignored and error —211, “Trigger ignored”, occurs.

® The MEASure and CONFigure commands automatically set the
| trigger source to IMMediate.

u The READ? command should not be used if the trigger source is
TRIGger:SO0URce BUS or TRIGger:S0OURce HOLD.

u *RST Condition: the trigger source is set to
TRIGger:SOURce IMMediate.
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Example

Related Commands

To set the trigger source to bus

CONF:POW AC DEF,O.1dB,DEF Configure the Power Meter
TRIG:SOUR BUS Set the trigger source to bus
INIT : Place the Power Meter in
waii-for-trigger stefe; store the
" rneasurement result in memory when
the trigger is received

*TRG Trigger the Power Meter
FEIC? Place the measurement result in the
output buffer
enter statement . -Enter the result into the computer
ABORt
INITiate

TRIG:SOUR?

Example

“ Meter returns:

TRIGger:SOURce? returns the current trigger source. The Power

= TMM if TRIGger:S80URce is IMMediate,

w BUS if TRIGger:SOURce is BUS

m HOLD if TRIGger:SOURce is HOLD

" To query the trigger source

TRIG:SOUR BUS Set the trigger source to BUS
TRIG:SO0URT .. Query the Power Meter to return
trigger source setting

enter statement - Emnter the result into the computer

TRIG:DEL:AUTO

Parameters

4-90 Command Reference

' TRIGger:DELay:AUTO <mode> is used to set the Power Meter
.to insert a delay before making a measurement, after a trigger is

received or to make 2 measurement immediately a trigger is received.

Parameter | Parameter | Range of |Defanlt
Name | Type Values Units

mode boolean | OFF|0iON|1}{ none
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Comments = ¥ TRIGger:DELay:AUTO is set to ON|1, the Power Meter

. will insert a delay between receiving a trigger and making the

i measyrement. The delay is automatically set by the Power Meter
and depends on the current range, resolution and filter setting.
The delay ensures that the analog circuitry in the Power Meter has

I settled.

s If TRIGger:DELay:AUTO is set to OFF|O, the Power Meter makes
the measurement immediately a trigger is recieved.

& *RST Condition: TRIGger:DELay:AUTO is set to ON.

| Example To make a power measurement with auto delay

CONF:POW AC DEF,0.1dB,DEF Configure the Power Meter
TRIG:SOUR BUS Set the trigger source to bus
| INIT Place the Power Meter in
wait-for-trigger state; store the
measurement result in memory when
| the trigger is received

TRIG:DELAY:AUTO ON Engble auto delay
*TRG Trigger the Power Meter
| FETC? Place the megsurement result in the
output buffer
enter statement Enter the result into the computer
) | |
L T
| TRIG:DEL:AUTO? TRIGger:DELay:AUTO? enters 1 or 0 into the output buffer.
1 means that auto delay is enabled, 0 means that auto delay is
disabled.
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Unit _ - . " The Unit comma.né subsystem is used to set the Power Meter
o ' measmement units to Watts (linear) or dBm (logarithmic}).

Subsystem 'Syntax U’NIT
:POWer < DEF] MDBM >
POWer‘? -

UNIT:POW UNIT:POWer <DEF] WiDBM > is used to set the Power Meter
measurement units. .

Cam_meh_ts ) = UNIT:POW DEF will set the measurement units to Watts.
. m UNIT:POW DBM will set the measurement results in dBm
- (logarithmic power).
' :--’- UNIT POW W will set the measurement results in Watts (linear
' power) o

m For any command with a power numeric value, if the power
suffix is omitted, the Power ’vieter wﬂl assume the units set by
- UNIT:POW. i
um The Power Meter will accept numeric values with any valid suffix
maltiplier, for example pW or aW. Refer to IEEE 488.2 Sectmn
7.7.3.
@ I UNIT:POW is set to DBM, the Power Meter will accept power
. numeric values specified in Watts, where 2 power parameter is
required. Similarly if UNIT:POW is set to W, the Power Meter
will accept numeric values in DBM.

s For relative power measurements (POW:REF:STAT ON), if
UNIT:POW is W, measurement units are percentage.

= For relative power measurements (POW:REF:STAT ON), if
UNIT:POW is DBM, measprement units are dB relative.

& *RST Condition: UNIT:POW is set to W {Watts).

Example To set the measurement units to Watts
UNIT:POW ¥ Set the measurement units to watts

UNIT-POW? UNIT:POWer < DEFIOPTIONAL> returns the current measurement
units setting. If DEF is specified, the Power Meter returns W. .
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L T e
IEEE 448.2 Common Command Reference

| This section contains information about the IEEE 488.2 Common
(*) commands that the Power Meter executes. Table 4-3 contains
information about the commands.

Table 4-3. IEEE 488.2 Command Reference

Category Command Purpose
CGeperal *IDN? Identification Query
*RST Resets the Power Meter (see SYST:PRES)
*OPT?  Optior Query !
Synchronization *QPC Operation Complete

} *QPC? Operatior Complete Query

FWAI Wait-to-continue cornmand

| Instrument State  *SAV Save Power Meter configuration (see Chapter 3)
*RCL Recall Power Meter configuration (see Chapter 3)

Power Meter Status *CLS * Clear all Status Registers

‘ *ESE Standard Event Status Enable

) ' : *ESE?  Standard Event Status Enable query

—re—

*ESR? Event Status Register query

| *SRE Service Request Enable

*SRE? Service Request Enable Query

| | *STR? Read Status Byte query

Trigger *TRG Trigger Con_lmand (see TRIGger)

! The *OPT? command returns “1,1,1” when a Power Sensor is
connected and “1,0,1” when no Power Sepsor is connected.
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Configuring the Power Meter

R

About This Chapter

2 R e

General Information

Caution @

—

This chapter contains information about preparing the Power Meter

~ for use. The main sections of the chapter are:

® General Information ........ . 51
B Setting the Power Meter’s Address ............... ... 53
® Mating Connectors ......................o... ... .. 54
® Internal Battery ............................ .. . 5-4

This section contains information about initial inspection, how to
check that the Power Meter is operating within specification and
what to do if the Power Meter needs servicing. It also contains notes
and cautions to prevent you causing damage to the Power Meter or
the mainframe.

Static Sensitive
Devices

1. The Power Meter contains static sensitive devices. To prevent
causing damage to the Power Meter, it is extremely important
that you observe strict anti-static precautions when you handle or
service the Power Meter. In particular, do not touch the comnector
pins on the interface connectors or the SENSOR input.

2. The Power Meter is shipped with an ESD protection cap placed

over the SENSOR input. It is recommended that ¥ou retain the
cap and place it over the SENSOR input when a sensor cable is
not connected.
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3. Always switch off the VXI mainframe before installing or
removing a VXI card. Failure to do this could result in damage to

the card or the mainframe.

initial Inspection  When you recsive your Power Meter, the package should contain the
following items: o

= The Powér Meter. _ :

m A power sensor cable - 1.5 meters, 5 feet long. {(See Note 1)
" ® A User’s Manual. (See Note 2)

» A Service Manual. (See Note 3)

Note 1. Option 004 deletes the standard length power sensor cable. To
complete the Power Meter, you need to order one of the power
sensor cables listed in Table 5-1.

Table 5-1. Power Meter Sensor Cables .
Model " Length .

| BP 11730A | 1.5 meters (5 feet)
HP 11730B | 3.0 meters (10 feet)
AP 11730C |6.1 meters (20 fest)
HP 11730D ] 15.2 meters {50 feet)
TP 11730 | 30.5 meters (100 feet)
HP 11730F {61.0 meters (200 feet) |

2 _'OPtiéﬁ_Q_IS 2dds an additional copy of the User’s Manual.

e 3. A Se:vice Manual is only provided if Option 915 is ordered. The
' Service Manual can be ordered as a seperate item using HP part
number E1416-90002.

Inspect the shipping container for damage. If the shipping container
~ or cushioning material is damaged, it should be kept until the
- contents of the shipment have been checked for completeness and
- the Power Meter has been checked mechanically and electrically.
Procedures for completely checking electrical performance are given
in Appendix B. If the contents are incomplete, if there is mechanical
damage or defect, or if the Power Meter does not pass the electrical
- performance test, notify the nearest Hewlett-Packard office. I the
shipping container is damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett-Packard office.
Keep the shipping matcrials for the carrier’s inspection.
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Specifications

In Case of Trouble

Power Meter specifications are provided in Appendix A. These
specifications are performance standards or limits against which the
Power Meter may be tested. Supplemental characteristics are also
listed in Appendix A. Supplemental characteristics are not warranted
specifications, but are provided to give you additional information
about the performance of the Power Meter. Performance tests for
checking that the Power Meter meets its specifications are provided
in Appendix B.

If the Power Meter requires calibration or servicing, contact your
nearest Hewlett-Packard office. A list of Hewlett-Packard offices is
given at the back of this manual.

M

Setting the Power
Meter’s Address

The Logical Address
Swiich

This section tells you how to set the Power Meter’s logical address
switch.

Figure 5-1 shows the location and factory default setting of the
Power Meter’s logical address switch.

H=o
Qﬁ

L

Figure 5.1, Power Meter Logica_f Address Switch Settings

The factory default setting for the logical address switch is

56 decimal. This is equivalent to a secondary HP-IB address of 07.
(To calculate the secondary address you divide the logical address by
eight). If you have more than one Power Meter, you must change the
address to some other multiple of 8 (e.g. 8, 16, 24, 32 decimal), as
there can only be one instrument per secondary address. For more
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:mfomatzon about addressing, refer to the Series C Installation and
Getting Started Guide.

Mating Connectors
Recorder Output
Power Ref

Sensor

This section contains information about the Power Meter front-panel
connectors.

The Recorder Output fequiz_‘es a 5002 BNC male mating connector
that is compatible with the specifications of US MIL-C-39012.

The Power Ref output requires a 502 N-type male mating connector
that is compatible with the specifications of US MIL-C-39012.

Use any HP 11770 series sensor ca.ble to connect to any HP 8480

- series Power Sensor or the HP 11722 Sensor Mount

Internal Battery

Warning g

The Power Meter contains 2 lithium battery. Read the following
warning.

This product uses a fithium battery which may explode if mishandled.
Do Not recharge or disassemble the battery, and do not dispose of it
by burning. Check your local country requiatory requirements for the
disposal of lithium batteries. When the battery needs replaced, use
only the battery listed in the Service Manual.
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Specifications

R KRR ST

This appendix contains the specifications and characteristics that
apply to the Power Meter.

Specifications vs.
Characteristics

Specifications

Characteristics

Specifications describe warranted performance over the temperature

range of 0°C to +55°C after one hour of continuous operation (unless
otherwise noted).

Characteristics provide useful information by giving functional, but
non-warranted performance parameters.

A-1



Table A-1. Specifications

=+ 2% ofﬁ_ﬂl scale

Electrical Performance
Characteristics Limits Conditions
Frequency Range 100 kHz to 50 GHz Sensor dependent
Power Range ~70 to +44 dBm (100 pW to 25W) Sensor -
' dependent
Dynarnic Range 50 dB total range In 10 4B 'steps
Result Units Watts or dBm Absolute measurement mode
Percent or dB Eelative measurement rnode
Resolution
Low 1.0% full scale (0.1 dB)
Mid 0.1% full scale (0.01 dB)
High 0.01% full scale (0.001 dB)
Accuracy Absoclute Measurement Mode
Instrumentation 4 0.02dB or + 0.5%
Relative Measarement Mode o
1£002dBor £ 05% Within calibration range
: : : + 0.04dB or & 1% Outside calibration range
Zero Set (digital =+ 0.5% of full scale Most sepsitive range. Divide
settability of zero) percentage by a factor of 10 for

each higher range, & 1 count.
If using the HP 84844, 8485D,
8481D or 8486D Power Sensors.

Power reference 1.00 mW Internal 50 MHz oscillator
factory set to & 0.7% traceable
to U.S. National Institute of
Standards and Technology.

Accuracy + 1.2% Worst case
+ 0.9% RSS for one year

A-2




Table A-2. Characteristics

Meter Noise

Meter noise is specified as a percent of full scale, at two standard deviations from the mean. The noise was
measured over a one minute interval, under constant temperature, and in the lowest range. Decrease noise by
a factor of 10 for each higher range, for all sensors and all filters except those noted. '

HP 8481, 8482, 8483, 84854, 84864, 8487A Sensors:

Number of Noise
Averages (%)
1 12
2 6
4 2.4
8 1.8
16 0.9
32 0.7
64 0.5
128 0.4
256 0.3
512 0.2
1024 0.15

HP 8484A/8485D Sensors: multiply noise levels by four for all filters
HP R/Q8486D Sensors: multiply noise levels by six for all filters

Zero Drift of sensors

As a percent of full scale after one hour at a constant temperature and a 24-hour warm up. Divide percentage
by a factor of ten for each higher range.

HP 8481,8482,8483,8485A 8486A,8487A Sensors: <0.3% of full scale in the Jowest range.
HP 8481D/8484A/8485D)/8486D Sensars: <2.0% of full scale on Jowest range.

Power Reference SWR

1.05 Maximum at 50 MHz, 500

Recorder Output

0—1 volt apalog without digital filtering or calibration factor. 1 k0 output impedance.




Additiona! Information

A4

» Humidity: 95% Relative Humidity, +25° to +40°C
w Temperature Range:

Operating: 0°C to +55°C
Storage: —40°C to +70°C
- Meets MIL-T-28800 test Kmits for class 5§ Classzﬁca,tmn

& EMC Testing: unit complies with VXI REV 1.3 Blectromagne_ﬁc
compatability (EMC) of modules B.8.6. Meets the requirements of
¥TZ 1046, VDE Class B, and FCC part 15-J

® Vibration and Shock: meets MIL-T»2_8800 test limits as follows:

3.74.1
3.7.4.2
3.7.5.1
3.75.2
3.7.5.3

® Safely: meets IEC 348 and CSA Bulletin 5568
m Remote Operation: Message-based Device

» Compatability: VXI Word Serjal Rev 1.3

m Net weight: 3.51b. (1.6 Kg.)

e Dimensions: “C” Size, Single Slot
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Performance Tests

This appendix provides tests to confirm that the Power Meter meets
the specifications listed in Appendix A. The Performance Tests can
be divided into 3 parts:

®» Functional Verification
& Operational Verification

® Performance Test

Note The Power Meter requires periodic verification of operation. Under
ﬁ normal operating conditions you should test the Power Meter at
least once a year. To verify Power Meter operation and calibration
completely, you should carry out the Performance Tests.

N ST PRI AR RN
Functional The Functional Verification consists of two tests:
Verification 1. Power-up Test

2. Amalog Functional Test

Performing the Functional Verification provides a high degree of
confidence that the Power Meter is able to make measurements.

Operational The Operational Verification consists of the following tests:
Verification 1. Functional Verification |

2. Zero Carry-over Test

3. Instrument Accuracy Test

Performing the Operational Verification provides >90% confidence
that the Power Meter meets the specifications listed in Appendix A.

Rev.03Sepdd Performance Tests B-1



SR R A R R N
Performance Tests

Note #

The Performance Tests consist of the following tests:
1. Functional Verification

2. Operational Verification

3. Power Reference Level Test

- Performing the Performance Tests ensures that the Power Meter

meets the specifications listed in Appendix A.

If the Performance Tests are to be considered valid, the following
conditions must be met.

2. The Power Meter and test equipment must have one hour warm
up time before performing steps 2 and 3.

b. The ambient tezﬁpe'rature"mu'st be 0° to +35° C.

Equipment Required

The equipment and accessories required to maintain the Power Meter
is listed in Table B-1. Other equipment may be substituted if it
meets or exceeds the critical specifications listed.

Table B-1. Recommended Test Equipment

Tostroment Critical Specifications Becommended Model
Digital Voltmeter Ra.ﬁge 0 t0 20 Vde EP 3456A
| Frequency Counter Range: 10 Hz to 50 MHz HP 5328B
_ | Resolution: 1 Hz | Option 031
VXI Bus Mainframe HP E14008
Power Meter Range: 1 mW _ HP 432A
Transfer Accuracy: 0.2%
{Input to output)
Range Calibrator Calibration uncertainty +0.25%]| HP 11683A%2

Thermistor Mount

SWR: 1.05 at 50 MHz HP 478A-H76°

Accuracy: 0.5 at 50 MHz

Command Module

HP E1405A

B.2 Performance Tests

1 HP 11683A Range Calibrators with a serial prefix below 3042A
may produce inconsistent results on the most sensitive ranges.
Range Calibrators below this serial prefix can be modified. Contact
your nearest HP Service Office for more information about the

modification.
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? For the Operational Verification, only the Range Calibrator is
required.

8 HP standards lab calibration to £0.58% at 50 MHz (traceable to
National Institute of Standards and Technology).

M
Program Notes

Lo

The Programs required to perform the tests are located at the end of
this appendix. Read the following notes before you use the programs.

1. The lines in the example programs which are preceded by !, are
comment lines which have been inclnded for program explanation
and to increase program clarity. These lines are not necessary for
correct operation of the programs and can be omitted.

2. The TMSL commands in the example programs are shown in their
long form. The upper case letters denote the abbreviated form
of the command. Use the abbreviated form for shorter program
lines. For better program readability, use the long form. Refer
to Section £ - Command Reference for more information about
TMSL command syntax.

3. The ? at the end of 2 command denotes a query command. This
causes the Power Meter to output data when the command is
completed. o :

i R N T ST AR
Power-up Test

Rev.03Sepl0

Before running the Power-up test sequence, 2 Power Sensor and
Sensor Cable should be connected to the Power Meter input,
otherwise a “Hardware Missing” error will occur during the test. The
sensor should not be connected to any power source.

When the VXI Mainframe is switched ON, a series of automatic tests
are run on the VXI Interface and the Power Meter Digital control
circuitry. At initiation of this test, the red *Failed’ annunciator will
come ON briefly, before going OFF, followed by indications from the
other annunciators that will be dependant upon the Power Meter
state and configuration. The Power Meter will be configured in the
same state it was in when last switched QOFF.

On successful completion of the test there should be no annunciator
ON on the front panel.

Failure of the Power Up Test sequence will be indicated by one or
more of front panel annunciators being ON at compiletion of the

test. The following table will assist in determining the likely cause of
failure.

Performance Tests B-3



Table B-2. Power-up Troubleshooting

Annunciator Likely Cause Troubleshooting
Failed Communication Problem Command Module
‘ between Command Module failure and/for
and Power Meter bhardware fault
' in the
Power Meter
Access Communication Problem See Command
between Command Module Module Manual
and Power Meter
Error . Prcgramming or Read error messages
Configuration and take appropriate
action
Power Ref  |Indicates if Power Ref Switck OFF with
1 1is ON or OFF CUTP:ROSC OFF
1 command

This functional test, checks the Power Meter’s ability to make a
power measurement. The 1 mW, 50 MHz Reference Output is used

as 2 signal source,
A Power Sensor and Sensor Cable is used to connect the Reference
Power output to the Power Meter input. Successsful completion
of the test will give a high level of confidence that the a.nalog

- measurement circuits are operational.

To perform the test, enter and Tun the program VXI _FUNC listed at
the end of this appendix. _

Analogue Functxonal
Check

B-4 Performance Tests Rev.03Sep30
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Zero Carryover Test

Rev.03Seps0

Specification
Electrical Performance Conditions
Characteristics " Fomits
Accuracy: =0.5% full scale Most sensitive rapge.
Zero set (Digital ‘ Decrease percentage
settability of zero) by factor of 10
for each higher
range =1 count.
Description  Afier the HP E1416A is initially zeroed, the change in the readings
is monitored as the HP E1416A is stepped through its ranges. This
test also checks drift and noise since drift, noise, and zero carrvover
readings cannot be separated.
Equipment VXI Mainframe HP E1400B
Range Calibrator HP 11683A
Power Sensor Cable HP 11730A
Command Module HP E1405A
Procedure

1. Connect the equipment as shown in Figure B-1, and switch on all

the equipment.

VX MANFRAME

SLOT 0 E1416A -
CONTROLLER

TC HP-B

RANGE
CALEBRATOR

CONTROLLER

Figure B-1. Zero Carryover Test Setup

2. Enter and run the program VXI_ZERO listed at the end of this
appendix. Follow the instructions contained in the program.
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B-6 Performance Tests

HP E1416A Min Actual  Max
Decade Range Resnlts
1 -~{.05 g W e 0.05 p W
2 —0.1 g W — e 8.1 xW
3 ~0.001 mW e mmmn 0.001 mW
4 —0.01 mW 0.0 mW
5 —~0.1 mW N, 0.1 mW
Rev.03Sepst



Instrument
Accuracy Test

Specification

Flectrical Performance Conditions
Characteristics Liomts
Accuraey: Within same
Instrumentation, calibration range

includes sensor
linearity.! £0.5% or
+0.02 dB

!When operating at the upper end of the Power Sensor power range,
add the appropriate sensor power linearity percentage.

Description  The HP E1416A is initially calibrated with the Range Calibrator set
to 1 mW. The readout is then monitored as the range calibrator is
switched to provide reference inputs corresponding to each of the HP
E1416A operating ranges.

Equipment VXI Mainframe HP E1400B
Range Calibrator HP 11683A
Power Sensor Cable HP 11730A
Command Module HP E1405A

Procedure 1. Connect all equipment as shown in Figure B-2 and switch on the
' equipment.

VX MANFRAME

SLeT 0 EUIBA
CONTROLLER

RANGE
CALIBRATOR

O o

10 HP-B i
CONTROLLER

Figure B-2. instrument Accuracy Test Setup

‘2. Enter and run program VXI_ACCU listed at the end of this
appendix. Follow the instructions contained in the program.
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Range Min Actual - Max
Calibrator Results -
Setting
3 W 3.10 pW —a ) 328 uW
10 pW 9.90 xW S 10.10 pW
30 pW 314 uW et e 31.8 pW
100 pW 89.5 pW e s e e 100.5 W
300 xW 314 mW e 318 mW
1mW 0.995 mW ' e 1.005 mW
3 mw : 3.14 mW e 3.18 mW
10 mW 8.95 mW R 10.05 mW
30 mWwW 314 mW SN 31.8 mW
100 mW 89.5 mW : e e 160.5 mW
Note - 1 It is not necessary to check instrument accuracy in dBm. The

- HP E14164A uses the same internal circuitry to measure power and
mathematically converts watts to dBm.
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Power Reference

Level Test

Specification

Note #

Rev.03Sep90

Description

‘Electrical Performance Conditions
Characteristics Limits
Power reference +1.2% Worst case.
Accuracy +0.9% Reot Sum
of Squazes
for one yea:.
Power reference 1.0 mW Internal 50 MHz

oscillator factory
set to +0.7%
traceable to
National Institute
of Standards.
and Technology

The power reference oscillator output is factory adjusted to 1 mW
#0.7%. To achieve this accuracy, Hewlett-Packard employs 2 special
measurement system accurate to 0.5% (traceable to the National
Institute of Standards and Technology) and allows for 2 transfer error
of £0.2% in making the adjustment. If an equivalent measurement
system is employed for verification, the power reference oscillator
output can be verified to 1 mW 1.9% (£1.2% accuracy plus £0.5%
verification system error plus £0.2% transfer error=1.9% maximum
error). :

The power reference oscillator can be set to £0.7% using the same
equipment and following the adjustment procedure. To ensure
maximum accuracy in verifving the power reference oscillator output,
the following procedure provides step by step instructions for using
specified Hewlett-Packard test instruments of known capability. If
equivalent test instruments are used, signal acquisition criteria may
vary and reference should be made to the manufacturer’s gnidelines
for operating the instruments.

The HP E1416A may be returned to the nearest Hewlett-Packard
office to have the power reference oscillator checked and/or adjusted.
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Equipment VXI Mainfreme HP F1400B

Test Power Meter HP 432A
Thermistor Mount HP 478A-HT76
Digital Voltmeter (DVM) HP 3436A
Command Module HP E14054A

Procedure 1. Set the DVM to measure resistance. Connect the DVM between
the Vrf connector on the rear panel of the HP 432A power meter,
and pin 1 on the thermistor mount end of the HP 432A power
meter interconnect cable. Refer to Figure B-3.

PIN 1
' 6 ®
® o0
P

Figure B-3, Pin 1 on Thermistor Mount

2. Round off the DVM indication to two decimal places and record
this value as the internal bridge resistance (R) of the HP 4324
. power meter (a.pproxxmately 2069) .

R

3. Connect the HP 432A power meter to the HP E1416A as shown
. in Figure B4 and switch on all the equipment.

<"
POMER
- DXTtAL VELTMETER
v oowep
fomasie iy
1
M.
[ o lry ] §
THERSTOR

Figure B-4. Power Reference Level Test Setup

Note Wait thirty minutes for the HP 432A power meter thermistor mourt
to stabilize before proceeding to the next step.

4. Set the HP 432A power meter RANGE switch to Coarse Zero.
Adjust the front panel Coarse Zero control to obtain a zero meter

indication.
5. Fine zero the HP 432A power meter on the most sensitive range,
then set the RANGE switch to 1 mW.
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Note Ensure that the DVM input leads are isolated from chassis ground
when performing the next step.

6. Set the DVM to measure microvolts. Connect the positive
and negative input leads, respectively, to the Veomp and Vif
connectors on the rear panel of the HP 432A power meter.

7. Observe the reading on the DVM. X less than 400 microvolts,
proceed to the next step. If 400 microvolts or greater, press and
hold the HP 432A power meter Fine Zero switch and adjust the
Coarse Zero control so that the DVM indicates 200 microvolts or
less. Release the Fine Zero switch and proceed to the next step.

8. Round the DVM reading to the nearest microvolt. Record this
reading as V0.

L/ ¢ E—

9. Send the following command to the Power Meter:
QUTPUT ADDR;"0OUTP:ROSC ON"
Check that the green POW REF annunciator goes on.
10. Observe the reading on the DVM. Record the reading as V1.

2 S

11. Disconnect the DVM negative input lead from the Vif connector
on the HP 432A power meter. Reconnect it to the HP 4324
power meter chassis ground.

12. Observe the DVM reading. Record the reading as Veomp.

Veomp

13. Calculate the power reference oscillator output level (Prf) from
the following formula:
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B-12 Performance Tesis -

2vm,é.(va

~VEy

Pri= 4R(CalibrationF actor)

Where:

Pri=power reference oscillator output level
Veomp=previously recorded value

Vl=previously recorded value
VO—prewously recorded value

- Calibration Factor=value for thermistor mount at 50 MHz
- (traceable to the National Iustztnte of Standards and

~Technology).

14. Verify that Prf is within the limits shown in the following table.
Record the reading. - '

Min Actual Max
0.988 mW . 1.0312 mW
Rev.03Seps)
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VXI_FUNC
. 10 i EP E14164 ANWALOGUE FUXCTIONAL CHECK
20 t Filename “VIX_FUIC
30 1 30 JOLY 1990 1000
40 ! : i

50 DI 43307 ,Sys_exr$[30],Titlesls0]

&80 Title$="sx=x Fumctianal Verification of the HP E14164 VII Pover Neter swe"
70 PRINTER IS 1

80 CLEAR SCREEN ! == CLEAR THE SCREEN =»=»

b o PRIXT TABXY{6,4),Titles

100 IFPUT “==« ENTER THE POWER MEIER ADDRESS (IYPICAL 70907 www' Addy

110 WAIT 2

120 1

130  PRIFT TABXY(6,10),"Connect the pover semsor to the POWER REF OUTPUTY
140 WAIT 1

150 DISP “WEEX READY ....... FRESS AEY KEY 20 Ccoyrirce

160 OF EBED ALL GOTO Retumn ! VAITIEG FOR KEYPRESS

70 GOI0 170

180 t

180 Return: OFF KBD

200 ]

210  CLELR 2d2r

220 ! Set the Powear Meter to a Xnowm: state
230  OUTPFOT Addr;“=RSI™

240  CLEAR SCREEX

250  PRINT TABXY(G,4),Title$

260 { Set the Beferemce Calibration Factor for Semssy
270 I¥PUT “ENIER THE SESSUR REFEREECE CATIRRATION FICTOR ...%,Set_calf
280 !
Y 290  OUTPST iddr;“:Cilidration:RCF";Set_calf;"PCT"
b 300 1Zero and Calidbrate the Pover Neter
310  OUIPUT 4ddr;":CilLibration:4LL?" -
320 H
330  CLEAR SCREEK !
340  PREIFT
250 PRIRT
360 PRIFT " ZEROING ASRD CALIBRATING THE POWER METER™
370 PRINT
380  PRINT TAEXY(12,8),“(...this routine will take zpprox 30 seconds)*
390 1
400 DISP * + + + » Please Wait . .

410 ! Check to see ®hat the outcome wvas.
420  EXTER kddr;Cal _result
430 IF Cal_result=0 THEX

440 { Calibration cycle vas successtnl

450 !

460 ! Jow set the meastTement calibration Facter

| 461 CLEAR SCREEX

462 t )

470 IFPUT * EETER THE SENSOR EEASUREMENY CALIBRATION FACTOR ....",Set.mect
; 480 QUTPUT Addr;*:CALidration:CFiC" ;Set _mect

490 H

500 ! ¥ov suitch on the Reference Uscillater

510 OQUTPUT Addxr; :0U0TPut:ROSCillater:STiTe DE"
} 520 !

530 ¢ Let the Power Eeter and Pover Semsor settle.

540 PRIET

550 PRIFT

560 PRIXT “WATTING FUR THE POWER METER AXD POWER SEESOR TO SETTLE"
3 570 PRINT .

‘} 580 WAIT 3

530 ! 0%, ready to make a measurement (mse *BST settings)

800 OUTPUT Addr;* :REASuve :PIWer:ACTY
} €10 H
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620 ©} L. and get the Tesult

630 PRINT

540 PRIRY

650 PRINT “EAKING THE MEASTRENEET"

660 BAIT 3

670 CLELR SCREEN !

£80 EFTER dddr;Reading

To0 PRINY TABXY(10,5),"e=xs Reference Oscillator Meastres “;Readingei000; n s»»
710 H ' ’ ’

T20 ELSE

730  GOSUB Read errox

740  GOSUB Sort_error

750 DISP “Press “eCHRS(1289)s" RUF "CHRS(128)%" to restart prog_r:aa"
760 GOT0 Finished

77¢ EED IF '

780 H _
730  PRINET TABYY (10,10),"tsit Functional Verification Test Completad »emxx!
800  GOTC Finished ’ :

8io H

820 Read_error:!

830  OUIPUY Addr;v:SYST:ERR?Y

840 EXTER Addr;Sys.exx$

850 RETURK

860 ¢

870 Sort_error:! ’
880  PRINT TABIY(S,10),“A¥ ERROR EiS DCCURRED mIB.IIG w.z:annax PI.E:ASE TAKE APPROPRILIE ACTION™

§30  PRINT TABXY(12 14),"22‘20:' lzst follows..... o
900  PRIET '
910 ¢

520 Laop

530 PRIFT TABIY(20,0),Sys.errd
940" GOSOB Read erTor

950 WAIT 2

960 EXIT IF Sys.exz$[i,2]="s0"
7o EXD LDOP

880 RETUEF

990 H

1000 Finished: !
1010 B
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VXI_ZERO

Rev.03Sepsd

10

110
120
130
140
150
160
170
180

350
380
370
380
330
400
410
420
430
440
450
460
470
480
480
300
510
520
$30
540
550
560
570
580
590
600
610
620
630

! ZERO_CARRYOVER TEST
' FILEMAME “VXI. ZERO™

! 14tk ingust 1950 1600

¥ Tt T ] =
OFTION BASE 1

PRINTER IS %

DIX Range(1:5) ,Reading(3:5) ,Rdg(1:5) ,Min_spec{115)

DIN Max_spec{i:5),Sys_err$[307,23[30]

1

DATA ~.00000005 , ~. 0000001, ~. 000001 ,— . 00001 ,~ 0001
RELD Min spec(s)

DATA .OO00000S, . 0000001 , 000001, . 00001 , .0001
HEAD ¥ax spec{s)

DATA -20,-10,0,10,20

RELD Range(+)

3

Zere header:IMAGE 4X, ! RANGE | XEI¥ | BESULT | MaX IPASS/FAIL |
Print_data:IMIGE 4T,L,5X,D,4X,4,1,%.3D,X,24,1,4,2,5.30,X,24,X,4,X,5.3D,X,24,,4,3X,44,3L,4
1

CLEAR SCREEN _

IFPUT “ENTER TEE POWER METER ADDEESS (TYPICAL 70907) ...",Addr

L

FRINT " Heslett—Packaxd E1416i Poger Neter Zerc Carryover Test®

PEINT

PRINT “"CONNECT THE EQUIFPNERT IS SHOWE I¥ FIG B-iv

PRINT

FRINT “SET UP THE RANGE CALIBRITCOR 4S5 FOLIOWS .....%

PRINT

- PRIFT “BABGE SWITCH ....ocvvnvinnnnanas 3 o

GUSUB Wait
s
Preset: !
CLEAR SCREEY )
DISP "PRESETTING THE POWER METER ... PLEASE WAITY
OCTPUT Addr;“sRSTY
WAIT 4
H
CLEAR SCREEX
PRIRT TABIY(20,12) ,"PRESET COMFLETED"
FTAIT 3

+

Zexro_counts0
Zeroing: !

CLEIR SCREEX

Zezo_count=lerc_count+l

IF Zero,count>3 THEF
PRYNT TARXY(20,12),"Tnable to Zere after 3 attempts”
GOTL Finished

EWD IF

CLEAR SCREEW

PRONT

PRINT

PRINT “  ZEROI¥G THE POWER XETER®

PRIXT

PRIFT TABXY(12,8),*(.... this routime will take approxr 30 seconds)"

13 . .

DIse -+ . . Please Rait . . .©

1
H

' CHECKIRG FOR OPERATIDX COMPLETE
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840
650

670

€90
700
7i0
728

T40
750
760
e
780
790

810

OUTPUT Addr;":CAL:ZERO:AUTC QECE;=0PCTY
EXTER Addr;Complete$
{ CHECKING FOR ERRORS AND GOOD ZERD
GOSUR Read error
IF Sys_err$l1,2]="+0" TEEX
WAIT 4 .
DUTPUT Addx;%:READ?"
ENTER Addr;Result
CLEAR SCREEN
PRIET TABIY(20,12),"ZERS READIRG IS ... “:;Result
¥ATT 3 e ” '
IF ABS(Besult)>3.E~-8 TEEW GOTD Zercing
ELSE b .
PRIET TABIY(20,12),"THERE IS A¥ ERROR : PLEASE TAKE APPROPRIATE ACTION .....
PRINT TABIT(20,14),"Error list follows ....." : :
PRINT
Loop
PRINT TABIY(20,0),8ys.exw$
GOSUB Read_erroxr
WAIT 2 ' :
EXIT IF Sys.err$ii,?2]=0*
END 1LOOP

860 Stop:DPISP “PRESS » EUN ? TG EESTART PROGRAM"

GOTOD Finished

EXD IF

900 Zero, pre: !

810

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
3100
1110

CILEAR SCREEX
PRINT TARIT(20,12) "ZEROING NPERATION COMPLETED"
LIt 4 '
1
CLEAR SCREEX
PRIFT * Making Neasurement for Zere Cazryover lTest .
PRIET
GUSUB Eeadexr
FOR I=1 70§
OUTPUT addr;*:PO¥:RANG:UPF *;Range(X);"DBMY
®AIT 2
OUTPUT addx;“:RELDT™
EETER Addr;Reading(I)
GOSUB Comvert
GOSUB Print
XTI
PRIXY . RPT$(#w" 56)
DISP “YHEN READY ..... PRESS AXY KEY TO OBTAIN HARD COPY™
U¥ XBD ALL &0TD Primtont o
GOTD 1100

1120 Printount:

1130
3140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290

B-18 Performance Tests

OFF KBD
PRINTER IS 26
PRIFT * EEWLETT PACZARD E1416) VII POVER NETER ZERO CARRYOVER TEST"
COSUB Header
FOR I=1 10 §
GOSUB Convert
GOSUB Print
¥EXT I
PRINT *  “;RPT$(*-*,56)
PRINTER IS 1
CLEAR SCREEX

1
PRIFT TASXY(20,12),%ZERC CARRYOVER TEST COMPLEIED"
]

GUTID Finished
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1300 Wait: H

1310 DISP "WEER READY ..... PRESS AFY KEY TO COXTINUE™

1320 OF EBD ALL GOTO Return
1380 GOI0 1330

1340 Retwrs:0FF XBD

1350 RETURE

1380 H

1370 Print: !

1380 IF Reading(I)>Min spec(I) AYD Reading(I)<Max_spec(I) TEEY

1390 Resuls$="PASS™

1400 ELSE

1410 Result$="FAIL"

1420 END IF

1430 Upit$=ai™

1440 Min=Nin spac(I)*1.E+S
1450 Max=Nax_spec({)=*1.E+5
1460 IF Range(I)>~10 THEF
1470 Unit§="mi

1480 Ein=¥in_spec(T)#*1 . E+3
1430 Hax=Nax_spec{Idsi E+3
1500 EXD IF

15310 PRIAT USING Print_data;"{*,
1520 RETURY

1530 H

1540 Read_ error: H
1550 OUTPUT Addr;":SYSY:ERR?"
1560 EWIER Addr;Sys_err$
1870 RETURY

1580 2

1590 Beader: H

1600 PRINT " *;RPTS("w",56)
1610 PRINT USIEG Zero kaader

1630 RETURK
1640 L]
1650 Convert: !

-
-y

1L K Unites, @1, RAg(T) , Unit2$, " [* Max ,Unies, " [“ Resules, |

1620 PRIET * " ;RPT$ (M |1 B}

1660 ! COEVERT READING T0 uW

1670 RAg(I)=Reading(l)e1.E+6
1680 Unit2$=>u¥"

1890 ! CONVERT READIIG TG n¥

1700 IF ABS{Rdp{l))>+.999 TEE¥
1710 Bdg(I)=Rdg (1) /1000
1720 Tnit2$="gim

1730 EXD IF

1740 RETURY

rs0 '

1760 Finished:!

1770 Exb
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VXI_ACCU Part 1

10 { INSTRUMEXY ACCURLCY TEST

20 ! FILENAXE “VXII_ ACCU"

30 ' 15 August 1990 1500

490 !

50 . DPIJON BASE 1

60 PRIETER IS 1

70 DIM Rge(1:10),CIb{1:10) ,Read(1:10) Mi 5p(1:10) ,Xa sp(1:10)

80  DIX St_rg{1:10),5y.e$[20] 43307

80 DATA ~20,~20,~10,-10,0,0,+10,+10,420,420

100 READ Rge(s)

110 DPATA 3,10,30,100,300,1,2,10,30,100

120 READ Cib(s)

130 DATA 2.10,5.90,31.4,99.5,.314,.995,3.14,9.55,31.4,99.5

140 READ Mi_sp(s)

150 DATA 3.23,10.10,31.8,10G.5,.318,1.005,3.18,10.05,31.8,100.5

160  READ Xa_sp(=) _ .

170 DATA 3,10,30,100,300,1,3,10,30,100

180  READ St zp(e)

9 1 : S o :
200 Accuracy header:INAGE X,“] CAL OUTPUT | = i RESTLT | Wi
216 Print_data:ITMAGE I,4,3X,3D,X,24,3X,3(£,4D.3D,X,38) ,4,4X 44,41, .
20 ¢ .

240 INPDT “ENTER IBE PUVER METER ADDRESS (TYPICLL 7090T) ..... v,4ddy .
250 GUSUB Read_ error :
260 !

270  PRINT “Hewlett _Packard E14164 VII Pover Neter Ianstrument Accuracy Test”
290 PRINT “COENECT THE EQUIPHENY AS SEOWS IF FIGURE B-27

310 FRIT S
320 PRINT TABRXY(10,10},"SET UP THE RANGE CALIBRATOR 4S5 FOLLOWS....*
33¢  PRINT ‘ .

340 PRINYT “ FURCIION SWITCH ........... +»+ STAEDBY"

350 PRINT ™ RANGE SVITCH ...ccaveuvenns ves 3 U™

360 PRI¥T ¢ POLARTIY .. .v-vevecrcncnacana FORMAL"

370 PRIFT : v

380 GOESUB Held

30

400 Reset: ?

410 CLEAR SCEEEN

4720 DISP “PRESEITING THE POWER METER ..... PLEISE ®AXT

420  OUTPUY Addr;“sRST

440 HATT 4

450 !

46¢ CLEMR SCREEX

470  PRIET TABXY(20,12),“PRESET COMPLETED"

480 WAIT 3

490 !

500  Zero,count=0

510 Zeroing: !

520 CLEIR SCBEEE

530 Zero_count=Zero,comnt+l

£40 IF Zero.count>3 TEE¥

550 PRIFT TABIY(20,12),'Tnable to Zero aftexr 3 attempts”

560 GOTU Findished

5% EXD IT

580 CLEAR SCREEY

550  PRIXT

600 PRIET

610 PRENT " ZEBROTYG THE POVER METER . . . .“

620  PRIXT

€30 PRINT TARYY(12,8),”(.... this routine will take approx 30 seconds)”

B-18 Performance Tests
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710

)
DIsp v .+ .+ . Please Wait . . ¥
! CEECEIEG FOR OPERATION COMPLETE
OUTPUY addx ;" :CAL:ZERD : JUTD DECE;=0PC?
ENTER Addr;Complete$
! CHECEIEG FOR ERRIRS  AND GCOD ZERD
GDRSTB Resd erroer
I¥ Sy.e$01,21="+0" THEW )
WAIT 4
GOSUB Read pwr
PRIKY TABYY{20,12),"ZERD READING IS ..... 4%
WAIT 3
Result=VAL{4$)
IF ABS(Result)>5.E-8 THEF GOT0 Zeroing
ELSE
GOSUB Sort_errox
EED IF
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810

830
840
850

910
920
a30
940
950

820 Zero. pre: !

CLEAR SCREEW : i [
PRIDT TABXT(20,12),"ZERDING OPERATION COMPLEIED ..... i
WAIT 4 .

i

I CAl ROUTINE
CLEAR SCREER
PRINT
PRINT TABXY{10,10)," SET UP THE RANGE CALIERATOR AS FOLLOWS™
PRIET “ FUBCTION SWITCH.......... CALTIBRATE"
PRINT ™ RANGE SWITCE ... . cvivmenn 1 mEv
Cal, count=0
GOSUE Eeld

860 Cal: !

870

980

990

1000
1010
1020
1030
1040
1050
1060
1070
1080
109¢
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190

CLEAR SCREEX
Cal_ comnt=Cal count+l
IF Cal_count>3 TREX
PRIET TABIY(20,12),"Uhable to CAL after 3 attempis®
GOTD Finished .
E¥D IF .
PISP * CALIBRATIFG THE POWER METER ..... PLEASE WATT"
OUTPUT 1ddy;*:CLL:CFAC 100*
OUTPUT Addr;“»CLS; :CAL :4UT0 ONCE;«OPC2™
BAIT 4
EFIER 4ddr;Commleted
GOSUB Read_ erzor
IF Sy.e$l1,2]="+0" THEEN
GOSUB Read, pur
PRIFT TABXV(20,12),"*+sPOUER EETER READS, *;VAL(ZES$)*1000;"nF »=es*
Resolt=VALIAS)
TLIT 3 :
IF iBS(Resuls)>1.001E-3 OR ABS(Result)<$.899E~4 TEEF GOTO Cal
£ISE
GOSUB Sert_erzor
EXD IF
WAIT 2

1200 Cal_pre: !

1210
1220
1230
1240
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1350
1370
1380
1390

CLEAR SCREEN
PRINT TABXY(20,12),"CALIZRATION DONE"
3
WAIT 3
! TAEE MEASURENENTS.
CLELR SCREEN
PRIET *Making Measurements for the Instrument Accuracy Test*
PRINT
GOSUE Headex

1=0
Loop
I=T41
GDSTB Set_unit
EXIT IF I>10
PRINT TABXY(1,25) RPT$(" v,78)
PRIFT TABXY(1,25),"SET TEE CALIBRATOR RANGE TO.. *;St.rg(l);Unit3$
&OSTB Held

1

1400 Pogear: H

1410
1420
1430

OUTPUT Addr ;v :POW:RANG:UPP *;Rge(Id;"DEN"
WAIT 1
OUTPUT dddr;":READ?T™
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1440 EXTER £ddr;Read(l)

1450 GOSUB Convert

1460 GUSUB Compare

1470 FRINT TABXY(0,I+1)

1480 PRYET DSING Primt_data;"}*,Clb{I),tnit3$," ", M _ sp(I),Unit2$,
“iv RAg(I},Unitd, " Ma spl{I),0nit2$," ¥ Resulzs,"[*

1490 EED LooP

1500 PRIFT " “;RPTS("-,66)

1510 PRIFT TABXY(1,25),RPT$(® “,78)

1520 DISP “EHEN READY ... PRESS A¥Y XEY TD OBTAIY E4RD COPY”
1530 OF EBD ALL GOTO Printout ! WATTING FDR EEYPRESS
15406 GUTO 31540

1580 !

1560 Printout: !

1570 OFF X8D

1580 PRIFTER IS 26

1580 PRIET “HP Ei4184 ¥VXJ POWER METER IRSIRUMENT ACCURACY TEST"
1600 PRIET

161¢ GOSUB Header

1620 FOR X=1 I0 1C

1630 GOSUB Set_umit

1640 GUSUB Convert

1650 GOSUB Compare

1660 PRINY USING Print data;®iv,Clb(I),Unita$ ", X _sp(l),tnit2s,
f* ,Bdg(Y),Units, " [¥ Ma_sp(I),Unit2$,"] " Resuled,w "

1670 XEXT X

1680 PRINT * “;RPIS(*-",56)

1690 PRINTER I§ 1

1705 CLEAR SCREEN

1710 PRINT TABXY(20,12),"I¥STRUMERT ACCURICY TEST COMPLETED™
1720 GOTO Finished

1730 H

1740 Read pur: ¢

1750 WAIY 4

1760 OGTPUT Addr;“:RELD?"

1770 ENTER Adér;43

1780 RETDREN

179¢ ?

1800 Read exror:!

181¢ OUTPUT Addr;*:SYST:ERR?™

1320 ENTER Addr;Sy.e$

1830 RETURN

1840 !

1850 Set_mmit: H

1880 Unit2$=“ui™

1870 Unie3$=oi™

1880 IF I>4 TEEE Unit2$=“mi™

1890 IF I>S THEY Uniz3$=vmi"

1900 REIURN

1910 1]

1320 Eeadex: H

1930 PRIET = “:RPT$(“-",66)

1940 DPRINT USING iccuracy header

1950 PRIFT " ]u;RPTS(v
1960 RETURER ‘
1570 !

1980 Hold: !
1990 DISP “WHEN READY ... PRESS AXY KEY T0 CONTINUE™

2000 OF XBD ALY GUIU Returm t WAITIEG FOR KEYPRESS

2010 6078 2010

2020 Retwxm:OFF XBD

2030 RETURY

2040 !

2080 Sort_erroxr: H

2060 PRINT TABYY(20,12),"THERE IS5 AN ERROE : PLEASE TAKE APPROPRIATE ACTION™

2070 PRINT

.53
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2080 PRINT TABXY(20,14),"Error list follews .....
2080 PRINT

2100 LOOP

2110  PRINT TABYY(20,0),Sy.e¢
2120 GOSUB Read error

2130 WAIT 2

2140 EXIT IF Sy_e$[1,2]="+0 '
215¢ END Loop :

2160 ¢

2170 Stop:DISP "PRESS "R2CHR$(122)2" RUN "2CHR$(128)E" to restart progran”
7180 GOTO Finished

2190 RETURK

2200 ¢

2210 Convext: !

2220 t COFVERT READING TO ncrovatt

2230 IF Read(I)<=8 E-4 THEK

2240 Rdg(D<Read (I)=i.E+6

2250  Unit§=inev

2260 ELSE

2270 t COFVERT READING 0 milliwatt

2280  RAg(I)=Read(I)*1000

2290  Upit$='a¥™

2300 EED IF

2310 RETURY

2320 !

2330 Compare: !

2340 IF RAg(IHi sp(T) AND Rig(I)<Ma_sp(I) TEEN
2350  Result$s*Pass®

2370 Result$="FAll"

2380 END IF

2390 RETURE

2400 ¢

2410 Finished: !

2420 END
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Hewlett-Packard Company Tested by

Model HP E1416A
VXI Power Meter

Serial Number ___________ Date e

Performance Test Record

Min Actual - Max
Besult

ZERO CARRYQOVER
HP E1416A Decade Range
1 —0.05 oW ———— | 0.05 pW
2 —0.1 pW e (01 W
3 —0.001 W | . {0001 mW
4 —0.01 mW —_— |80l mW
5 =0.1 mW —————— |01 W
INSTRUMENT
ACCURACY
Accuracy 3.10 pW e [ 3.23 pW
3 W 3.10 pW e | 3,23 pW
10 pW 9.90 oW i | 3010 g W
30 uW 31.4 W —_——— 318 W
100 W 98.5 4W ——— 1003 W
300 pW 314 mW e | 318 MW
1mW 0.995 mW e 11,005 mW
3 mW 3. 14 mW ————ee 1 3.18 mW
10 mW 9.85 mW _ }10.05 mW
30 mW 314 mW e | 31.8 mW
100 mW 99.5 mW v | 100.5 mW
POWER REFERENCE
Prf 0.988 mW s 11012 mW
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If Something Goes In the unlikely event something goes wrong, refer to the HP EI1416A
Service Manual. Tt is most important that basic checks for the Power

W
rong _ Meter are completed before calling Hewleti-Packard or returning the

Power Meter. This should avoid unnecessary repair work and waiting
time. If the problem is still unresolved after some simple checks, call
your nearest Hewlett-Packard Sales and Support Office, as listed in

- Table B-3.
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Table B-3. Hewleti-Packard Sales and Service Dffices

IN THE UNITED STATES
California
Hewlett-Packard Co.

1421 South Manhattan Ave.
P.O. Box 4230

Fullerton, CA 92631

(T14) 989-6700

Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94039
{413) 694-2000

Colorado

Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
{303) 649-5000

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.C. Box 105005
Atlanta, GA 30339
{404) 955-1500

Hbnois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
(312) 255-9800

New Jersey
Hewlett-Packard Co.
120 W. Century Road
Parammns, NJ 07653
{(201) 265.5000

Texas
Hewlett-Packard Co.
830 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

IN AUSTRALIA
Hewlett-Packard Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130
895-2895

INCANADA _
Hewlett-Packard (Canada) Lid.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
(514) 697-4232

IN FRANCE

Hewlett-Packard France
F-01947 Les Ulis Cedex
Qrsay

(6) 907-78-25

IN GERMAN FEDERAT
REPURBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56
(0611) 50-04-1

IN GREAT BRITAIN
Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire RG11 5AR
0734 784774

IN OTHER EUROPEAN
COUNTRIES
Hewlet{-Packard (Schweiz) AG
Alimend 2

CH-8967 Widen {Zurich)
(0041) 57 31 21 11

IN JAPAN
Yokogawa-Hewlett-Packard Ltd.
26-21 Takaido-Higashi, 3 Chome
Suginami-kv Tokyo 168

{03) 331-8111

IN PEOPLE’S REPUBLIC
OF CHINA

China Hewlett-Packard, Ltd.
P.O. Box 9610, Beijing

4th Floor, 2nd Watch Factory
Main Bldg. '

Shuang Yu Shu, Bei San Huan
Rd.

Beijing, PRC

256-6888

IN SINGAPORE
Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore 6410

273 7388

Telex HPSGSO RS34209
Fax (65) 2788990

IN TATWAN
Hewlett-Packard Talwan
Bth Floor, Hewlett-Packard
Building

337 Fu Hsing North Road
Taipei

(02) T12-0404

IN ALL OTHER LOCATIONS
Hewlett-Packard Inter- Americas
3495 Deer Creek Rd.

Palo Alto, California 94304

P -
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Using This Appendix

Error Messages

This appendix contains information about the Power Meter’s error
messages. It explains how to read the Power Meter’s error queue,
discusses the types of command language-related error messages, and
provides a table of all of the Power Meter’s error messages and their
probable causes. '

o S s T T S R Ry
Overview

How To Read Errors

Error reporting in the Power Meter complies with the model given

in IEEE 488.2 and consists of an error quene which, in the Power
Meter, can hold 30 different error messages. These error messdges are
reported to the error queue by the power meter when conditions arise
that are abnormal. These messages vary from simple warnings to
flagging unusual or erroneous operating conditions.

When errors are placed onto the error queue, the Power Meter front
panel Error annunciator will illuminate. This annrunciator will remain
on until you read or clear the error(s). It is important that you

take some action when this annunciator is lumpinated, since the
errors may require action to be taken to ensure integrity of power
measurernents. The normal method of

You read the the error(s) contained in the error queue using the
:5YSTem:ERRor? command. This reads the oldest error message in
the quene first. The format of the response to :SYST:ERR? is shown
in Figure C-1.

<Error <Device
s <ELTOF N r>
Error Numbe -O-@_' Description> Dependent Infe.>

~ Figure C-1. Error Message Format

Within the Power Meter there is an instrument error register. This
register contains an integer in the range [-32768,32767]. Negative

- error numbers are reserved by the TMSL standard whereas positive

numbers are instrument dependent. (The Power Meter’s errors all
fall into the negative number range.) The error number is the value
of the instrument’s error register. The error description is a short
description of the error, (optionally) followed by further information

Error Messages C-1



C-2 Emor Messages

about the error. The device dependent information part of the
€ITOT Tespomrse may contain information which will allow the user to
determine the exact error and context. For example,

-222,%“Data out of range;CFAC 1-150%"

The message “Data out of range” is qua.hﬁed by the device
dependent part which will help you identify that an incorrect
calibration factor was sent (CAL:CFAC n). If there has been no
error, that is, if the error queue is empty, the Power Meter should -
respond with +0,“No error”.

It has been indicated that, when errors are detected, they are placed
in an error quene. This operates in a first in, first out basis. If the
error queue overflows, the last error in the queue is replaced with
error -350,“Too many errors”. Any time the queue overflows, the
least recent errors remain in the quene, and the most recent error is
discarded. Reading an error from the head of the queue removes that
error from the queue, and opens a position at the tail of the queue

“for a new error, if one is subsequently detected. When all errors have

been read from the queue, further error queries shall return +0,“No
error” and the front panel Error annuncaitor will extinguish. The

- error queue does not hold duplicate messages, that is, at any instant

of tzme, there will not be an error message repeated more than once.
In some modes of operation, however, the Power Meter will keep

‘attempting to place the same error message on the error quene. If

* the condition causing this error is not rectified, and you guery the
‘error quene, the Power Meter will place another message of the

~ same type. An example of this type of operation is when the Power

Meter is continously taking measurements (when INTT:CONT ON
and TRIG:SOUR IMM) and no sensor is connected to the Power
Meter. In this situation, every time the Power Meter takes a power

‘measurement, it attempts-to report the error; -241,“Hardware

missing;NO SENSOR”. Once this has been read from the error
queue, the Power Meter will place the error message on the error
queue again, to keep the condition flagged. Once the semsor has been
connected, further queries will clear the error queue and the Error
annunciator will extingwish. One important point to remember
when using the error gueue is that it reports a history of unusual
conditions. It is therefore possible to read an error from the queue,
which may have occurred some time previously and is no longer
relevant. Errors can be cleared from the error queue by sending

- *CLS or reading the last item from the quene.



s

Error Numbers

The system-defined error numbers are choser on an enumerated (“1
of N™) basis.

COMMAND errors are numbers in the range [-199,-100] and they
indicate that an IEEE 488.2 syntax error has been detected by the
instrument’s parser. The occurrence of any error in this class will
cause the command error bit (bit 5) in the event status register to be
set. :

EXECUTION errors are numbers in the range [-299,-200] and they
indicate that an error has been detected by the Power Meter’s
execution control block. The occurrence of any error in this class
should cause the execution error bit (bit 4) in the event status
register to be set.

DEVICE SPECIFIC errors are numbers in the range [-399.-300]
and they indicate that the Power Meter has detected an error
which is not a command error, a query error or an execution error;
some device operations did not properly complete, possibly due to
an abnormal hardware or firmware condition. The Power Meter’s
seli-test response error code falls into this range. The occurrence of
any error in this class will cause the device-specific bit (bit 3) of the
event status register to be set.
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Table C-1. Ervor Messages

Error

Comument

-101,%Invalid character”

Unrecognised character in specified parameter.

-102,“Syntax error”

Command is missing a space or comma between
parameters.

-103,“Invalid separator”

Cotnmand parameter is spearated by a space
rather than a comma.

-104,“Data type error”

The wi-ong data type (i.e. number, character,

| expression) was used when specifying a

parameter

-108,“Parameter not allowed”

Parameter specified in a command which has

{ only 2 command header.

-109,"Missing parameter”

No parameter specified in the command in
which a parameter is required.

1113, “Undefined header” -

Command header was incorrectly specified.

-123,“Numeric overfiow”

Numeric parameter specified was too large

-124,“Too many digits”

257 d.\gn:s were specified for a parameter.

-128,“Numeric data not
allowed™

A number was specified for a parameter when a
letter is required.

| -181, “Tnvalid sufix”

Parameter suffix incorrectly specified {eg. 45
MEGAHERTZ specified instead of 45MHZ)

-138,“Suffix not allowed”

Pararmeter suffix is specified when one is not
allowed.

-141,“Invalid character data”

"The parameter type specified is not allowed (eg.
TRIG:SOUR EXT - Only EOLD|BUS[IMM are
valid.

-151 “Invalid string da.té.”

A string data element was expected but was
invalid. (eg. an END message was received
before the terminal quote character.)

-108,“Parameter not
allowed; PARAMETER
IGNORED”

With CONF:POW:AC or MEAS:POW:AC?
<conf_parm>, if the parameter has additional
unexpected parameters this error will be
generated. Normally, three parameters are
expected: <mg>,<res’n> <freq>. Bit 14 of
the Questionable status register is set.

-211,“’1‘:1gger ignored”

Indicates that <GET> or *TRG, or
TRIGIMM was received and recognised by the
device but was ignored because the Power
Meter was not in wait-for-trigger state.
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Table C-1. Error Messages (continued)

Error

Comment

-213,“INIT ignored”

Indicates that a request for 2 measurement
initiation was ignored as the Power Meter was
already initiated.

-214,“Trigger deadlock”

TRIG:SOUR was set to HOLD or BUS and 2
READ? or MEASure was attempted, expecting
TRIG:SOUR to be set to IMMediate,

221, “Settings conflict;BAD
TABLE DATA”

An atternpt was made to transfer a table from
EDITING SPACE to MEASUREMENT
SPACE using the command :CAL:CSET:SEL
<table name>. This failed because either no
RCF was specified, or the was not 1-1
correspondence in the frequency, cal-fac. lists,
DEFined for <table name>.

-221,“Settings conflict;MUST
:MEM:SEL <table name>"

You attempted to CAL:CSET:SEL but no table
had been MEM:SELect so the Power Meter did
not know which table to transfer to
MEASUREMENT SPACE.

-221,“Settings conflict;MUST

A warning to indicate that a frequency must be

TABLE DEFINED”

SPECIFY FREQUENCY” sent (:FREQ command or by sending 2 third
parameter in the CONF:POW:AC command)
so that the Power Meter can find the
appropriate calibration factor.

-221,“Settings conflict;NO You attempted to MEM:SELect but no table

had beep MEM:DEFined so the Power Meter
did not know which table to edit In EDITING
SPACE.

-221,“Settings conflict;NO
TABLE SELECTED”

You attempted to CAL:CSET:STAT ON but no
table had been CAL:CSET:SELected. The
Power Meter returns this error, leaving STAT
OF¥.

-221,%Settings conflict; TABLE
ALREADY DEFINED”

You atternpted to MEM:DEFine <table name>
but <table name> was already known to the
Power Meter. Use another name, or simply
re-specify new frequency, cal-factor list or RCF
points.

tARE PROTECTED”

-221,%Settings conflict; TABLES

You atternpted to MEM:DELete having lefs
MEM:PROT:STAT ON. Disable protection and
the DELete commands will operate.

-222 “Data out of range; BAD

Filter length should be a power of two between

FILTER LENGTE” 1 and 1024.
-222,“Data out of range;BAD | You specified invalid value for a range setting.
POWER VALUE” For example -34W.
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C-6 Error MessaTgés

Table C-1. Error Messages (continued)

Error

Comment

-1+-222,“Data out of range;BAD

RANGE SETTING”

You specified a value in the range setting
command which was invalid for the sepsor being
used.

-222,“Data out of range; BAD
RESOLUTION SETTING”

1You specified an incorrect resolution value.

: —222 “Data out of ra.nge CFAC

1-150%”

CAL:CFAC n was sent, but n was out-of-range.

-222,“3.')31:3. ou't' of range;DCYC

CORR:DCY C n was sent, but n was

| 1-100% out-of-range.
[-222,Data out of range; ESE *ESE n was sent, but n was out-of-range.
: 0_255”_ - o
" -222 “Data out of range; FR < FREQ n was sent but n was too small.
- {100kHz” 1
|-222,“Data out of range;FR > [FREQ n was sent but n was too large.
- | 999.9GHz” ' e
:1-222,“Data out of ra.nge GAIN 'COR_ii:GAIuN;_n was sent but 0 was too stnall.
< -99.99dB” R
- -222 “Data out of range GAIN ,CQ-.I‘iR:,GAIN D was sent but n was too Ia.rge.
"> +90.99dB” _ \
. |-222,“Data out of range;LL < | CALC LIM: LOW n was sent but n was too
" [-199dBm” . L smail L
~222,“Data out of range LL < [CALC:LIM:LOW n was sent but & was too
_ 1E»23W” o small. _ _
.. }-222,“Data out of ra.nge,LL > _CA}}C:LEVI:LOW n was sent but n was too
N 1E07W” large.
-222,“Data out of range;LL > | CALC:LIM:LOW n was sent but n was too
| 99dBm” jlarge.
-222,“Data out of :a.nge LOSS | CORR:LOSS n was sent but n was too small.
< -99.99dB” ‘
-222,“Data out of _J:ange;LOSS . |JCORR:LOSS n was sent but n was too large.
> +99.99dB” _ 4 .
-222,%_51;5 out of ' MEMSEL <name> was sent but <name> has
, .| range;NON-EXISTENT 1not been MEM:DEFined.
NAME® . ' '

-222,“Data out of |
range;RANGE TOOQO HIGH”

POW:RANG:UPP/LOW n was sent but n was
too large.,

-299, “Data. out of .
range;RANGE TOO LOW”

POW: RANG:UPP/LOW n was sent but B was
too small.




Table C-1. Error Messages {continued)

Error

Conmment

-222 “Data out of range;RCF
50-120%"

CAL:RCF n was sent but n was out-of-range.

-222,“Data out of range;RCL
1..10”

*RCL » was sent but n was cut-of-range.

-222 “Data out of range;REF <
-109dBm”

POW:REF n was sent but n was too small.

-222,*“Data out of range;REF <
1E-20mW?

POW:.REF n was sent but n was too small.

-222 “Data out of range;REF >
1E10mW”

POW:REF n was sent but n was too large.

~222,“Data out of range;REF >
99¢Bm”

POW:REF n was sent but n was 100 stnall.

-222 “Dats out of range;SAV
1'10”

*RCL n was sent but n was out-of-range.

-229 “Data cut of range;SRE
(-255"

*SRE n was sent but n was cut-of-range.

-222 “Data out of range;UL <
-1894Bm”

CALC:LIM:UPP n was sent but n was too
srnall.

-922,“Data out of range; UL <
1E-23W”

CALC:LIM:UPP 1 was sent but n was toc

small.

-222 “Data out of range;UL >
1IEQTW?

CALC:LIM:UPP n was sent but n was toc
large.

=292 *Datas out of range;UL >
8GdBm”

CALC:LIM:UPP n was sent but n was too
large.

-224, “Llegal parameter
value; FUNC <bad function>”

Onlylong/short forms of POWer:AC allowed.

-224 “Hlegal parameter
value; AVER[:STAT] OFF|0”

AVER:STAT cannot be switched OFF

-224 “Ilegal parameter
value; BAD FUNCTION
SETTING”

Function setting string was too long and invalid.

-224,“Nlegal parameter
value BAD TABLE NAME”

Table name was incorrectly specified.

-224 “Ilegal pararneter
value;CAL:CSET:INT OFF|0”

Linear interpolation is on for retrieval] of the
catibration factors using the frequency.
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C-8 Error Messages

Table C-1. Error Messages (continued)

Error

Comment

~224,“Lilegal parameter
value;CALC:LIM:INT ONj{1”

Linear interpolation is OFF because there is
only 1 upper/lower limit point.

-224,“Illegal parameter
value;RCF NOT
PROGRAMMED”

You must place valid RCF into the SELected
table. ‘

-224,“Hlegal parameter
value; TABLE NOT
DEFINED”

You attempted to CAL:CSET:SEL <table
name> but <table name> has not been
DEFined.

-224 “Illegai parameter
value;TOO MANY TABLES”

You attempted to DEFine foc many tables.
{Maximum number allowed is 10.)

-230,%Data corrupt or stale”

You atternpted to FETCT while the power
meter was in walt-for-trigger state or after the
Power Meter had been *RST (or SYST:PRES).

-231,*Data questionable;CAL
ERROR”

Power Meter calibration failed. The most likely
cauge is attempting to calibrate without
applying a ImW power to the Power Sensor,

-231,*Data questionable;CAL
ERROR, RECORDER GAIN”

Power Meter was unable to set the recorder
outpui to 1 volt, Verify that the ImW source is
connected properly during calibration.

-231,%Data questionable, NEW
SENSQOR, ZERO & CAL”

Power sensor hag been changed. You should
gere and calibrate the Power Meter to ensure
the integrity of the measurements,

-231,%Data
questionable;PLEASE CAL”

Powsr Meter requires calibration.

-231,“Data questionable;ZERO
ERROR”

Power Meter zeroing failed. The most likely
cause is attempting to zerc when some power
signal is being applied to the Power Sensor.

-231,“Data questionable;ZERO
ERROR, RECORDER
OFFSET”

Power Meter was unable to set the recorder
cutput to 0 Volts.

-240,“Hardware error; BAD
BATTERY?

Battery voltage failed to maintain the contents
of memory.

-241,“Hardware missing:NO
SENSOR”

The Power Meter is unable to execute the
cormmand because no power sensor is connected,

-314,“Save/recall mernory
lost;RECALL FAIL”

Memory contents were lost.

-330,“Self-test failed”

A Power Sensor should be connected. If ¥T87T7
returns 1 with a Power Sensor connected there
is 2 hardware fault in the Power Meter.

<350, “Too many errors”

The error queue 1 Tull as more than 30 errors
have cceurred {no duplicate errors)







