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Manufacturer’'s Declaration HP 117578

HP 11757B
Multipath Fading Simulator

Hiermit wird bescheinigt, dass dieses Gerit/System in Ubereinstimmung mit
den Bestimmungen von Postverfiigung 1046 /84 funkenstort ist.

Der Deutschen Bundespost wurde daf Inverkehrbringen dieses Gerites/System
angezeigt und die Berechtigung zur Uberprifung der Serie auf Einhaltung der
Bestimmungen eingerdumt.

Zusatzinformation fiir Mess- und Testgerite:

Werden Mess- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen
Messaunfbauten verwendet so ist vom betreiber sicherzustellen dass die Funk-

- Entstorbestimmungen unter Betriebsbedingungen an seiner Grundstiicksgrenze
eingehalten werden.

Manufacturer’s Declaration

This is to certify that this product meets the radio frequency interference
requirements of Directive FTZ 1046/1984. 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.

Note: If test and measurement equipment is operated with unshielded cables
and /or used for measurements on open setups, the user must ensure that under
these operating conditions, the radio frequency interference limits are met at
the border of his premises.

xiv




HP 11757B - Warranty

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published speci-
fications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Institute of Standards and Tecknology, (NIS T), to the eztent allowed
by the Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in
material and workmanship for a period of one year from date of shipment.
‘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 a service
facility designated by HP. Buyer shall prepay shipping charges to HP 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 an
instrument will execute its programmirg instructions when properly installed
on that instrument. HP does not warrant that the operation of the instrument,
or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper

or inadequate maintenance by Buyer, Buyer-supplied software or interfacing,

unauthorized modification or misuse, operation outside of the environmental

specifications for the product, or improper site preparation or maintenance.
cont’d
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Warranty ' HP 117578

LIMITATION OF WARRANTY (cont'd)

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE-
CIAL, INCIDENTAL, OR. CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE
Product maintenance agreements and other customer assistance agreements
are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.

xvi
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Safety Considerations

Safety
Considerations

Before Applying
Power

Safety Earth Ground

Warning g

This product and related documentation must be
reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class I system (provided with a
protective earth terminal).

Verify that the product is set to match the available line
voltage and the correct fuses are installed.

Arn uninterruptable safety earth ground must be
provided from the main power source to the product
input wiring terminals, power cable, or supplied power
cable set.

Any interruption of the protective (grounding) conductor
(inside or outside the system) or disconnecting the
protective earth terminal will cause a potential shock
hazard that could result in personat injury. (Grounding
one conductor of a two conductor outlet is not sufficient
protection.) In addition, verify that a common ground
exists between the unit under test and the system prior to
energizing either unit.

Whenever it is likely that the protection has been
impaired, the system must be made inoperative and be
secured against any unintended operation.

If this system is to be energized via an autotransformer
{for voltage reduction) make sure the common terminal is
connected to neutral (that is, the grounded side of the
mains supply.)

Servicing instructions are for use by service-trained
personnel only. To avoid dangerous electric shock, do
not perform any servicing unless qualified to do so.




Safety Considerations HF 11757B

(cont'd) Adjustments described in the manual are performed
g with power supplied to the systenvs instruments while
protective covers are removed. Energy available at many
points may, if contacted, result in personal injury.

Capacitors inside the system’s instruments might still be
charged even if the system has been disconnected from
its source of supply.

For continued protection against fire hazard, replace the
line fuses only with 250V fuses of the same current rating
and type (for example, normal blow, time delay, etc.). Do
not use repaired fuses or short circuited fuse holders.

Safety Symbols A Instruction manual symbol: The product will be
marked with this symbol when it is necessary
for the user to refer to the instruction manual
(see Table of Contents for page references).

5 " Indicates hazardous voltages.

wndes Indicates earth (ground) terminal.

Warning a The WARNING sign denotes a hazard. it calls attention to
a procedure, practice, or the like which, if not correctly
performed or adhered to, could result in personal injury.
Do not proceed beyond a WARNING sign until the

. indicated conditions are fully understood and met.

Caution The CAUTION sign denotes a hazard. It calls attention
# to a procedure, practice, or the like which, if not
correctly performed or adhered to, could result in
damage to or destruction of part or all of the product.
Do not proceed beyond a CAUTION sign until the
indicated conditions are fully understood and met.
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General Information
m

Description This volume provides dictionary style reference material
for the HP 11757B Multipath Fading Simulator. This
includes:

# Descriptions of all front panel keys and functions,
organized alphabetically.

» HP-IB Reference, including:
o Introduction to Remote Programming
0 Common Commands
o Root and Subsystem HP-IB Commands
» Appendix A Error Messages
= Appendix B Specifications
® Appendix C Advanced HP-IB Measurements
s Appendix D HP-IB Compliance
n Index

DRTS  If your Fader is an integral part of a HP 11758T /U
Digital Radio Test Set (DRTS) this manual also applies
with a few exceptions. There is no internal printer in
the DRTS, so commands relating to the internal printer
must be disregarded. There are also no numeric keys (5}
through {g), so parameters must be entered using arrow
keys.

1.1




Genaral Information

IF Bands

Option 001

Connecting the HP
11757B to a BERT

HP 117578

The HP 11757B has options on two IF bands. The
options available are:

® Standard: 40 MHz to 100 MHz
» Option 140: 110.0 MHz to 170.0 MHz

» Option 147: 40 MHz to 100 MHz and 110.0 MHz to
170.0 MHz

If your HP 11757B is an option 001, it does not

have built in signature analysis. You cannot select a
measurement type such as Static M or Dynamic S. All
instructions in this manual pertaining to signatures,
{(MEAS}, (MEAS TYPE), (RADIC SETUP) and

do not apply to option 001 instruments. To perform
M-Curves or other signature measurements with option
001, you must either perform them manually, or use an
external controller and program. ‘

The HP 11757B can work with many different types of
Bit Error Rate Testers (BERT). However, not all BERTs
operate the same way and it is important for you to

understand how to correctly interface different types of
BERTS to the HP 11757B.

Triggering

The key can be used to adjust the triggering
of the ERROR PULSE INPUT and ALARM INPUT
connectors to coincide with the BERT you are using.
The ERROR PULSE INPUT line can be terminated in
ECL/75Q, TTL/75Q, or TTL/ 10kQ. The HP 117578

will always trigger on the rising edge of signals applied to
the “ERROR PULSE IN” connector.

The ALARM INPUT connector is always terminated
in TTL/10k§2. However, the edge (positive or negative
going) that the Fader triggers on can be chosen by you.

~Select the one that works with your BERT.
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General Information

Error Pulse Signals during Out-of-Lock Situations

It is very important to understand what kind of
“ERROR PULSE” signal your BERT puts out when
the radio is out-of-lock. Ideally, when the radio is
out-of-lock, the BERT will put out a very fast stream
of pulses indicating a very high Bit Error Rate (BER).
If this is the case with your BERT, all you need do for
BER Criteria measurements is connect the “ERROR
PULSE” of your BERT to the ERROR PULSE INFUT
connector on the front panel of the Fader.

On the other hard, some BERTS turn off their “ERROR -
PULSE” signal when an out-of-lock state is detected.

I this is the case with your BERT, you not only need
to connect the “ERROR PULSE” of the BERT to the
ERROR, PULSE INPUT of the Fader, you must also
connect an Alarm line from either your radio or your
BERT to the ALARM INPUT line of the Fader. This

is because when no errors are present on the ERROR.
PULSE INPUT line, the Fader cannot tell the difference
between an out-of-lock situation and one were the bit
error rate is truly zero. The Fader needs the ALARM
INPUT line to determine which of these situations is
occurring.
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Documentation

INSTALLATION
AND

CAL.IBRATION
HP117578
MUL.TIPATH

Four other manuals make up the documentation set for
the HP 117578. They are:

m Installation and Calibration. This manual contains

information needed to install, verify and calibrate the
HP 11757B. It is shipped inside the binder for the
User’s Guide

8 Making Measurements with the HP 11757B Multipath

Fading Simulator. This manual contains detailed
instructions for making specific measurements with the
Fader. This manual is also shipped inside the binder
with the User’s Guide.

® Beginner’s Guide to SCPI This guide provides the

elementary concepts you must know before you can
program instruments that implement the Standard
Commands for Programmable Instruments (SCPI).
SCPI was formerly known as TMSL. This manual is
also shipped with the User’s Guide.

‘s Service Manual. This manual contains procedures

needed for assembly level troubleshooting,
adjustments, and servicing of the Fader.

OPERATION
AND
PROGRAMMING REGINNER‘S

HP117578 3‘!‘.’0“5
MULTIPATH by
FADING
STMULATOR

Figure 1-1. HP 11757B Documentation
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Safety Considerations

instruments Covered
by this Manual

Generzl information

This product is a Safety Class I instrument, that is, one
provided with a protective earth terminal. The Fader
and all related documen:atioa should be reviewed for
familiarization with safety markings and instructions
before operation. Refer to the “Safety Considerations”
page found at the beginning of this manual for a
summary of the safety information. Safety information
for installation, operation, and performance testing is
found in Installation and Calibration Mannal.

Attached to the rear panel of the instrument is a

serial number plate. The serial number is in the form:
0000A00000. The first four digits and the letter are

the serial number prefix. The last five digits are the
suffix. The prefix is the same for identical instruments; it
changes only when a configuration change is made to the
instrument. The suffix however, is assigned sequentially
and is different for each instrument. The contents of this
manual apply directly to instruments having the serial
number prefix(es) listed under “Serial Numbers” on the
title page.

Specifications

Instrument specifications are listed in appendix B.
These specifications are the performance standards or
limits against which the instrument may be tested.
Supplemental characteristics are also listed in appendix
B. Supplemental characteristics are not warranted
specifications, but are typical characteristics included as
additional information for the user.
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I
Options

Electrical Options

Option 001, no signature capability. Equivalent to HP
11757A.

Option 140, 110 MHz to 170 MHz

Option 147, 40 MHz to 100 MHz, and 110 MHz to 170
MHz

Cables and Accessories

Table 1-1. Recommended Cables

Accessory Part Number Use
758 5.5 ft BNC HP 8120-3616 : IF¥ and RF Input
Synchronization Cable HP 11757-60027 One required per pair of
instruments for
synchronization
500 to 750 Adapter HP 11694 Three required per
instrument

1-6
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Detailed Operating Instructions

M A
Detailed Operating The Detailed Operating Instructions describe the keys,
Instructions functions and features of the HP 11757B Multipath

Fading Simulator. Appearing in alphabetical order below
is a list of Detailed Operating Instructions and the page
numbers where their respective descriptions are found.
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Feature Page

Armow Keys . ... i 2-3

ATTEN . 2-4

AGC {automatic gain control) ..................... 27

BACK SP oo 2-11
DataEntry ... ..o 2-12
DELAY 2-13
Display ....ooviiii e, 2-14
ENTER .. ot e e 2-15
. € 2-17
Fade Event ..........ooviiviiiiiinnnnnnnnnn.. ... 2-18
Fast Programming ....... i - 2:26
HP-IBADDRESS ......ooviiiiiiiiianaana.. 2-28
INIT . e 2-29
MEAS .. 2-30
MEASSETUP ..o 2-32
MEASTYPE .. ... i 2-39
MORE ... .t i e 2-50
NOTCHEDEPTE ...t i 2-52
NOTCHFREQ ....oiriirinii i i 2-54
PHASE ... 2-56
PRESET/LOCAL ..ot 2-59
PRINTER ..ottt e e ieeaeae 2-62
RADIOSETUP ..ot 2-65
RECALL ... i i, 2-67
SAVE . 2-69
SELF TEST ... oo 2-71
Service Mode . .......... .. 2-74
SETYMD (date) ..........cooiiiiininiennnnnn.. 2-78
SET HMS (MORE function 10) ................... 2-76
SET START .. .o 2.17
SETSTOP ...t e 2-79
SETTIME ... 2-81
Single Sweep ............. e 2-82
SLEWTIME .. ..., 2-83
SLOPES .. 2-84
SWEEP ALL ... oo e 2-86
SWEEP ATTEN . ..., 2-87
SWEEPDEPTH ... ... 2-89
SWEEPFREQ ...ttt it 2-91
SWEEP ON/OFFS .. uurnemnenneennennnn. 293
SYNCHRONIZATION ......o.iviiiaanan.. 2-95
TESTMASK ..o, 2-98
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O
Arrows

Description

Local Procedure

Remote Procedure

The arrow keys ({3}, (¥}, (4, () are used to modify
pumeric data that is to be entered into the Fader. When

one of the function keys is pressed, a numeric string is
displayed with one blinking digit. The (&) and (3) keys
are used to modify the blinking digit. The () and ()
keys are used to move to other digits.

The arrow keys have two functions when the Fader is in
MORE functions mode: 1)to move from one function to
the next the (A} and (¥) keys may be used, and 2)when a
function has been selected by the key, the arrow
keys are used to change the values of the parameters
displayed.

Wher entering numeric data into the Fa.der,“ use (&) and
(¥) to modify the display’s blinking digit. Use (€} and (3)
to move to other digits of the parameter.

1. Press {PRESET/LOCAL), then (ENTER)
Press (SHFT), then
LPress M @B @

. The display should read “4 AGC BW”
. Press to select.

. The display should read “AGC BW 30.0MZ™ The tens
digit should be flashing. To set the bandwidth to 20
MHz:

7. Press (4, then (v) |

8. Press to set the parameter to 20 MHz and
leave the MORE functions display mode.

= A

There is no remote procedure for arrow keys.
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A O

ATTEN

Description

L.ocal Procedure

The key allows you to set flat fade _
gain/attenuation. The attenuation can be set from 0 to
50 dB. The resolution is 0.1 dB. Attenuation may be
swept.

Non Swepf
1. Press the key.

2. Enter the appropriate attenuation using the data
entry keys. '

3. Press the key when the value is correct.
or '

. Press the key.

- Use (i) and (3) to modify the blinking digit.

Use () and (3) to move to other digits.

. Press the key when the ATTEN display reads
the correct value.

~N o gk

Swept

To sweep attenuation we set start and stop attenuations.
The sweep time will be the same as the sweep time set

for (NoTCH FREQ) and (NOTCH DEPTH). It is possible to

sweep only attenuation, but it is not possible to sweep it
at a different rate than one set for another parameter.

1. Press the key.
2. Press the key.

3. Use the arrow keys or the data entry keys to set a
value for the start attenuation.

4. Press the key.
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Remote Procedure

HP-iB Program Codes

Detailed Operating Instructions

5. Press the key.
6. Press the key.

7. Use the arrow keys or the data entry keys to set 2
value for the stop attenuation.

8. Press the (ENTER) key.

9. Actlvate the ATTEN SWP by pressing (SHIFT), then

The program code for attenuation is POW:ATT. To set

.the attenuation to a value, use POW:ATT followed by

the value and DB.

Example
To enter an attenuation of 33.3 dB:
QUTPUT 714;"POW:ATT 33.3DB"

To enter attennation sweep parameters for start and
stop:

OUTPUT 714;"POW:ATT:STAR 10.0DB"
OUTPUT 714;"POW:ATT:STOP 35.0DB"

To start the attenuation sweep:
OUTPUT 714;"POW:ATT:MODE SWE"

Keystroke Program Codes
ATTEN POWATT
SET START POW:ATT:STAR
SET STOP POW:ATT:STOP
SWP ATTEN POW:ATT:MODE SWE
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Comments

Note

The preset value of attenuation is 0.0 dB. The preset
start and stop sweep values for attenuation are set to 0,
and the sweep is off.

The (SET START) and (SET 5TOP) functions will prompt
you for parameters for NOTCH FREQ, NOTCH
DEPTH and ATTEN consecutively without pressing

the keys for those functions. For instance, if you press
you will notice a blinking digit in the notch
frequency field of the display. After you change the value
and press (ENTER), you will notice the tens digit blinking
in the notch depth field. After entering a value for notch
depth, the tens digit in the attenuation field will blink.
After you have entered a value for a starting attenuation,
the fader will return to the settings displayed before you
changed the set start parameters.

By entering negative values of attenuation you can get
gain of up to 12 dB. Use the minus sign to signify gain
when entering values.
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Automatic Gain Control (AGC)

Description

Local Procedure

The Automatic Gain Control function provides constant
power gain from the fader input to output, integrated
over a user specified bandwidth. When turned on, the
AGC function will set the fader to 0 dB power gain,
regardless of notch position or depth. The AGC function
is necessary when the fader is inserted after the AGC
amplifier in a digital radio.

To set up the AGC function, it is necessary to
the radio’s intermediate frequency (i.e. 70 MHz), as welt
as the bandwidth of the radio. These two entries tell the
fader over what frequency range to maintain a constant
power gain. Once these two entries are defined, the AGC
function may be turned on and off without re-entering
the center frequency or bandwidth information. Al AGC
information is stored in battery- backed up RAM.

L. Setup the AGC center frequency. This is usually the
center frequency of the digital radio (i.e. 70 MHz or
140 MHz).

a. Press (SHiFT), then (PRESET/LOCAL) to enter the
MORE mode. AGC can also be accessed by

pressing the (RADIC SETuP) key and using (&) until
AGC functions appear.

b. Use the (4} and (¥) arrows until the display shows
“3 AGC FREQ”, then press (ENTER).

c. The display will change to “AGC FRQ 070.0". Use
the (1) and (¥} arrows (or numeric keypad) to
select the desired center frequency. Press

2. Setup the AGC bandwidth. This is the bandwidth
over which the fader will keep a constant power gain.
This is usually the bandwidth of the digital radio’s




Detailed Operating instructions HP 117578

Note

intermediate frequency (i.e. 20 MHz bandwidth for a
particular 70 MHz IF radio).

a. Press (SHiFT), then to enter the
MORE mode.

b. Use the (4) and () arrows until the display shows
“4 AGC BW”. Press (ENTER).

¢. The display will change to “AGC BW 20.0M2". Use
the (4} and (¥) arrows (or numeric keypad) to
select the desired bandwidth. Press (ENTER).

3. Turn on the AGC function. When AGC is on, the
display annunciator over the “AGC™ label will be on.

a. Press (SWFT), then (PRESET/LOCAL) to enter the
MORE mode.

b. Use the (4} and (¥) arrows until the display shows
“2 AGC ON/OFF”. Press (ENTER)-
¢. The display will change to “AGC OFF”. Use the

and (¥) arrows to change to “AGC ON”. Press
ENTER.

Determining the appropriate BW setting for the AGC
function can be done quickly using a power meter and
the IF signal to be faded.

1. Connect the IF signal of your radio to the IF Input of
the Fader. :

2. Connect a power meter to the IF Output of the
Fader.

3. Set notch depth on the Fader to 0.0 dB. Measure the
power level at the IF Output.

3. Set notch depth on the Fader to 20.0 dB. Measure the
power level at the IF Output.

4. Adjust the AGC BW setting on the Fader until
the power leve] at 20.0 dB equals the power level you

2-8
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Comments

Remote Procedure

Detailed Operating Instructions

The resultant BW setting will approximate the
integrated noise-power BW of the filtered signal, and
will minimize average power fluctuations that would
otherwise result from changes in notch depth and
frequency. -

Once the AGC center frequency and AGC bandwidth
have been entered, AGC ON/OFF is the only function
which need be used until either the center frequency or
bandwidth needs to be changed.

To enter the AGC frequency in remote mode, send the
“POW:AGC:FREQ:CENT” command followed by the
AGC frequency.

To enter the AGC bandwidth in remote mode, send the
“POW:AGC:BAND” command followed by the AGC
bandwidth.

To turn the AGC on or off in remote mode, send the
“POW:AGC” command followed by “ON” or “OFF”.
Example

To turn on the AGC for a 70 MHz IF radio with a 25
MHz bandwidth:

OUTPUT 714;"POW:AGC:FREQ:CENT 7OMEZ"
OUTPUT 714;"POW:AGC:BAND 25MHZ"
OUTPUT 714;"POW:AGC ON"
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HP-IB Program Codes

Parameter Program Codes
AGC center frequency | POW:AGCFREQ:CENT
AGC bandwidth POW:AGC:BAND
AGC on POW:AGC ON
AGC off POW:AGC OFF

210
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BACK SP

Description ~ The key allows you to back space over an
incorrect data entry so that you may enter another value

before pressing the key.

Local Procedure To use the back space simply press it until the digit you
wish to correct disappears.
Example
Let’s use to correct an entry in attenuation.
1. Press the key.
2. Press the following keys: (1} 2} ()
Suppose you meant to enter 13.3 instead.
3. Press (BACK 5P) (BACK sP) (BACK 5P)
4. Press G} 3)
5. Press (ENTER).

Remote Procedure Back space is not available in remote mode.

Comments I you back space over all the entries in the current
parameter, the setting that existed before you started
data entry appears. For instance, if you had a setting of
40.0 and keystroked in 30.0 without pressing (ENTER),
pressing four times would produce a reading of
40.0.
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DATA ENTRY

Description

Locai Procedure

Remote Procedure

The data entry keys allow numeric entry of all
parameters. The keys include:

QXON0
@G E
V6
GO0

The minus sign (—) may'be entered either before or after

typing in numbers. For instance, (=) (@} (&) O (5
yields the same result as (¢) (o) (J (2} (=] (ENTER).

The decimal key () allows you to enter tenths and
hundredths. You may enter tenths of a megahertz,
tenths of a dB or tenths of nanosecond.

To enter a notch center frequency of 75.1 MHz:
1. Press the key.

2. Press @ 5) O
3. Press the key.

The program codes for the data are the same as the data
themselves.

Set an attenuation of 10 dB.
QUTPUT 714;"POW:ATT 10.0 DB®
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DELAY

Description

Local Procedure

Remote Procedure

HP-1B Program Codes

The DELAY function ((SHiFT) (PHASE)) allows simulation

of various interpath delays. You simply enter a value,

which is assumed to be in nanoseconds, and the

instrument calculates the correct values for attenuation,
notch depth, and notch frequency to simulate the delay.
The range for delay is 2 ns to 25 ns in steps of 0.1 ns.

To set a delay of 5 nanoseconds:

1. Press (SHIFT), then (PHASE).
2. Press (58) () {o) or use the arrow keys.

3. Press the key.

The program code for DELAY is POW:DEPT:DEL. To

set a delay of 5 nanoseconds:

CUTPUT 714 ;"POW:DEPT:DEL SHS"

Keysiroke

Program Code

DELAY

POW:DEPT:DEL
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AT

Display

Description

Local Procedure

Remote Procedure

HP-IB Program Codes

The selection of display functions is available only

via remote programming. When the Fader display is
enabled, it indicates instrument settings, entries in
progress, and instrument status. In remote mode, two
display functions are allowed: display enable and display
disable. '

There is no local procedure for turning the display on
and off.

Two display functions are available: display enable and
display disable.

Dispiay Enable (DISP ON)
This is the display function at turn-on. This condition is

‘also established by PRESET.

Display Disable {DISP OFF)

This function will display “DISPLAY OFF” on the front
panel. The front pane! keys are still active. This
function is cleared by sending DISP ON, by cycling
power or pressing (PRESET ).

Parameter Program Code
Display Enable DISP ON
Display Disable DISP OFF
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ENTER

Description

Local Procedure

The key is used to terminate data input, and
to access various levels of data entry of the MORE
FUNCTIONS key. :

The example below demonstrates a typical use of the
key when it is being used to set the parameters
of a function.

Example

To enter a notch frequency of 72.0 MHz.

1. Press (NoTcH FREQ). The Fader will display the
previously entered frequency value with one blinking

digit.
2. Modify the blinking digit (see below) until 72.0 MHz

is displayed.

a. Use (&) and (¥) to modify the blinking digit.

b. Use (€} and (¥) to move to other digits.

c. Press (ENTER).

Example

1. Press MORE FUNCTIONS ((SHIFT), then
CrEsETioeA).

2. The Fader will display a blinking digit and a
corresponding function category title.

3. Using (4} or (), modify the blinking digit until the
desired category is displayed.

4. Press to select the desired category.
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Remote Procedure  This instrument does not require the use of in
remote mode.

Comments I a function is accessed and then the key is
pressed without entering (or changing) the numeric data,
the Fader uses the previously entered data.

If the key is not pressed after using the arrow or
data entry keys to enter numeric data, {for example, if
EXIT is pressed or another function is enabled), and the
function is aborted or another function initiated, the
instrument returns to the value that was set before you
pressed the function key. -
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EXIT

Description

Local Procedure

Remote Procedure

Comments

The EXIT function is used to discontinue access to
selected functions. When the EXIT key ((SHiIFT),
then (ENTER)) is used, the Fader returns to standard
operation.

To discontinue access to a selected function, press
((sHiFT}, then (ENTER)).

The Fader does not support the use of EXIT in remote
mode,

If a function key is pressed, and EXIT (§HIFT), then
(ENTER)) is pressed without entering any data, the
function is aborted.

If a function key is pressed, numeric data entered, and
the EXIT function is executed before the key is
pressed, the value for the function remains the same as
before you pressed the function key.
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0

Fade Event

Description

L.ocal Procedure

Notes #

The internal Fade Event feature allows a previously

‘stored table of notch conditions to be “replayed”

from the front panel. The Fade Event Table is 2000
points long Std., 4000 points long with option 001, and
can be partitioned into 10 sequential or overlapping
segments. The Fade Event table is stored using a remote
controller, but will be preserved in the fader’s internal,
battery-backed-up RAM during power off conditions.

1. Press (SHIFT), then (3).

2. The display will change to “FADE EVENT 0”. There are

* 10 fade events, or segments, that can be replayed. Use

the (4) and (¥) arrows or the numeric keypad to select
the desired fade event, then press (ENTER).

3. The display will change to “FADING..N” and the
‘selected fading segment will be run. “N” is the fade
event (09} that is currently running.

Pressing any front panel key halts the procedure.

If there is no fade event stored into memory or the fade
event is invalid, the display will read “UNAVAILABLE”.
Verify that the event is valid or has been stored.

4. The event will stop when finished and the front panel
will display the values set by the last point in the fade
event just executed.
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Remote Procedure

Note #

Detailed Operating instructions

To start a fading event in remote mode, send the
command “SWE:ALL LIST” followed by the fade event
number. For example, to start fade event 3:

OUTPUT 714;"SWE:ALL LIST3"

Fade Event Table Storage (Remote Only)

The fade event table is 2000 “points™ long (4000 for
option 001). Each “point” contains five pieces of
information: .

Notch frequency
Notch depth
Min/Non-Min phase
Attenuation (flat fade)
Sweep time.

The Sweep time information contained in each “point”
is defined as the time to reach that “point” from the
previous “point”.

Storing Notch Frequency Portion of Table

To store the notch frequency portion of the table,
use the LIST:FREQ command, followed by the list of
frequencies that will be stored into the table.

For example, to store an array of notch frequency points:
OUTPUT 714;"LIST:FREQ ";Freq_array(*)

To store a set of notch frequency points:

OUTPUT 714;"LIST:FREQ SOE6,S55E6, 60E6,65E6,70E6,75E6,80E6,85E6,90E6"

or

OUTPUT 714;"LIST:FREQ SOMHZ,SS5MHZ,
60MHZ ,65MHZ , TOMHZ , TSKHZ , 80MHZ , B5MHZ , SOMEZ"
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Note

Storing Notch Depth Portion of Table

To store the notch depth portion of the table, use the
LIST:POW:DEPT command, followed by the list of
notch depths that will be stored into the table.

For example, to store an array of notch depth points;
OUTPUT 714;"LIST:POW:DEPT “;Depth_array(s)

To store a set of notch depth points:
OUTPUT 714;"LIST:POW:DEPT 0,5,10,15,
20,25,30,35,40"

Storing MIN/NON-MIN Phase Portion of Table

To store the MIN/NON-MIN phase portion of the table,
use the LIST:POW:DEPT:PHAS command, followed by
the list of phases that will be stored into the table.

MIN/NON-MIN phase can be abbreviated by “1” for
min-phase or “0” for non-min-phase.

For example, to store an array of MIN /NON-MIN phase
points:

OUTPUT 714;"LIST:POW:DEPT:PHAS * ;Phase_array(*)
To store a set of MIN/NON-MIN phase points:

CUTPUT 714;"LIST:POW:DEPT:PHAS 0 .
Oalaltoaopogl,ou .

or

OUTPUT 714;"LIST:POW:DEPT:PHAS
NONM,NONM,MIN,MIN,NONM, NONM,NONM,MIN , NONM
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Storing ATTEN Portion of Table

To store the attenuation portion of the table, use the
LIST:POW:ATT command, followed by the list of
attenuations that will be stored into the table.

For example, to store an array of attenuation points:
OUTPUT 714;"LIST:POW:ATT ";Atten_array(+)
To store a set of attenuation points:
OUTPUT 714;"LIST:POW:ATT 0,1,2,3 »4,5,6,7,8"

Storing Sweep Time Portion of Table

To store the sweep time portion of the table, use the
LIST:TIME command, followed by the list of sweep
times that will be stored into the table.

For example, to store an array of sweep time points:
QUTPUT 714;"LIST:TIME ¢ ;Time_array(+)

To store a set of sweep time points:
BUTPUT 714;“LIST:TIME .1,
.2,.4,.1,.1,.1,3.3,5.5, .1

Storing the Fade Event Positions

To store where the the 10 Events start and stop, use the
LIST:SSEQn command, where “n” is 0—9 and is the
Event number.

For example, to set Event # 0 to points 1—9 and Event
# 1 to points 5-7:

OUTPUT 714;"LIST:SSEQO 1,9;SSEQ1 §,7"

Example

The following is an example of how to generate 2 fade
event table and store it into the fader. The data for the

ta—blerris—rran"exampie"'of'a"'sp'eciﬁc:""signature of a radio
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at 10E-3 and 10E-6, for MIN phase and NON-MIN
phase. The data is divided into 6 fade events that can be
replayed individually. In this example, the user would
monitor the 10E-3 and 10E-6 alarm indicators while

the fading events were running to determine a pass/fail
status for the radio’s adaptive equalizer cards.

Event 0: MIN Phase Signature for 10E-3

Point Freq Depth Phase Atten Time
# MBHB: dB dB 8
1 550 40 1 0 5
2 575 35 1 0 B
3 600 17 1 0 5
4 625 18 1 0 .5
5 650 18 1 0 5
6 675 17 1 0 B
7T 70 17 1 0 5
B 725 17 1 0 B
g 750 18 1 0 5
10 775 18 1 0 .5
11 8.0 17 1 0 -9
12 825 35 1 0 5
13 85.0 40 1 0 .5
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Event 1: NON-MIN Phase Signature for 10E-3

Point Freq Depth Phase Atten Time
# MH: dB 4B b}
4 550 40 ] 0 i)
15 575 35 0 6 B
16 600 15 0 0 5
17 62.5 14 0 0 5
18 650 16 0 0 5
19 675 15 0 0 5
20 700 15 0 0 5
21 125 15 0 0 5
22 750 16 0 0 5
23 77.5 i4 0 0 5
24 800 15 0 0 5
25 825 3 ¢ 0 S5
26 850 40 0 0 5

Event 3: MIN Phase Signature for 10E-6

Point Freq Depth Phase Atten Time
# MH: 4B dB S
27 550 40 1 0 5
28 5875 30 1 0 5
28 600 10 i 0 5
3 625 9 1 @ 5
31 658 11 1 0 5
32 675 10 1 ] 5
33 0.0 10 1 0 5
4 725 1 1 0 -}
3  T5.0 11 1 0 5
3% 775 9 1 0 5
3 800 10 1 0 5
38 825 30 1 1] 4
39 85.0 40 1 0 5
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Event 4: NON-MIN Phase Signature for 10E-6

Point ¥Freq Depth Phase Atten Time
# MH:z dB dB S
40 350 40 8 0 5
41 575 30 0 0 3
42 600 10 0 g 3
43 62.5 g 0 0 5
4 650 11 0 0 5
45 675 10 0 ] 5
146 700 10 0 0 5
47 725 10 ] 0 5
48 7540 11 0 0 5
49 77.5 9 0 0 5
5 800 10 0 0 5
51 825 30 0 0 5
52 850 40 0 0 b

Remote commands to transfer table into fader memory:

OUTPUT 714;“LIST:FREQ

58MHZ,57 . 5MHZ,60MKZ,

62.5MHZ ,65MHZ,67 . SMHZ, TOMHZ , 72 . SMHZ,
TSMHZ,77.5MHZ,80MHZ,82 . 5MHZ , 8SMHZ ,

S5MHZ ,57 .5MHZ ,60MHZ 62 . 5MHZ , 65MHZ,

67 .SMHZ,70MHZ,72.5MHZ, 75MHZ , 77 . 5MHZ,
80MHZ,82.5MHZ ,85MHZ , 55MHZ , 57 . 5MHZ , 60MHZ,
62.5MHZ ,65MHZ,67 . SMHZ , TOMHZ, 72 . SMHZ,
TSMHZ, 77 .SMHZ,80MHZ ,82.5MHZ ,85MHZ,
SEMHZ,57.SMHZ,60MHZ,62 . 5MHZ ,65MHZ , 67 . SMHZ,
7OMHZ,72.5MHZ,75MHZ, 77 .5MEZ, 8OMHZ,
82.5MHZ ,85MKE2Z"

OUTPUT 714;"LIST:POW:DEPT
40,35,17,16,18,17,17,17,18,16,17, 35,40,
40,35,15,14,16,15,15,18,16, 14, 15, 35,40,
40,30,10,9,11,10,10,10,11,9,10, 30,40,
40,30,10,9,11,10,10,10,11,9,10,30,40"
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UTPUT 714;

SO0 000
-»
D000
-

[=]

-
D0 O 0
-
o000
OOOO

OUTPUT 714;"LIST:SEQO 1,13
OUTPUT 714;"LIST:SEQ1 14,26"
OUTPUT 714;"LIST:SEQ2 1,26"

OUTPUT 714;"LIST:SEQ3 27,38"
OUTPUT 714;"LIST:SEQ4 40,52"
OUTPUT 714;"LIST:SEQS 27,52"

.5,
.5,
5,
.5,.

™

Detailed Operating instructions

YLIST:POW:ATT
.0,0,0,0,0,0,0,
,0,0,0,0,0,0,0,
,0,0,0,0,0,0,0,
,0,0,0,0,0,0,0%

ST:TIME

$
“r oo
- -

n o
-

P

»

bl - 3

il
=

.5
2B
.5
.5

m ot tn ot

mmintn
-

ot o»
™ot oo;

(10E-3 min phase signature)
(10E-3 non-min phase)

(complete 10E-3 signature)

(10E~-6 min phase signature)
(10E-6 non-min phase)
(complete 10E-6 signature)

Comments PRESET does not affect the Fade Event Tables.
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Fast Pi'ogramming of Notch Parameters

(Remote Only)

Remote Procedure

2-26

Note

For fast programming of the notch parameters
(frequency,phase, depth, and attenuation), use the
DIAG:PROF command followed by notch frequency,
phase, depth, attenuation and slew time to that point.
This is useful for replaying previously stored data that
exceeds the length of the internal fade profile table (4000
points) or for shortening the HP-IB processing time.

Since fast speed is desired for this mode, use the shortest
numeric representations possible. For example, use
“7T0E6” instead of “7T0MHZ” or “70000000” for frequency.
Also use *1” for minimum phase and “0” for non-min
phase.

The program code for fast programming is DIAG:PROF
followed by frequency, phase, depth, atten and time.
The display will change to “FADING ... " during fast
programming.

To achieve the fastest speed, keep each HP-IB command
to less than 50 characters.




HP 11757B

Example

Detailed Operating instructions

For example, send the following set of information in fast

mode:
Freq Phase Depth Atten Time
MH:z dB dB s
62.5 i 16 0 1
65.0 1 18 0 1
675 1 17 0 1
76.0 1 17 0 1
72.5 1 17 0 1
75.0 i 18 0 1
71.5 1 16 0 1

OUTPUT 714;"DIAG:PROF 62.5E6,1,16,0,.1"
QUTPUT 714;"DIAG:PROF 65E6,1,18,0,.1"
OUTPUT 714;"DIAG:PROF 67.5E6,1,17,0,.1"
OUTPUT 714;"DIAG:PROF T0E6,1,17,0,.1"
OUIPUT 714;"DIAG:PROF 72.5E6,1,17,0,.1"
OUTPUT 714;"DIAG:PROF 75E6,1,18,0,.1"
OUTPUT 714;"DIAG:PROF 77.5E6,1,16,0,.1"
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L T

HP-IB ADDRESS

Description HP-IB ADDRESS allows the user to modify the HP-IB
address of the Fader. Values range from 0-—30 with 40
as listen only, and 50 as talk only.

Local Procedure To modify the HP-IB ADDRESS:

1. Activate MORE ((suiFT), then (PRESET/LOCAL)). The
Fader will display a MORE operation title with a

blinking digit.
2. Use (4] or (¥) to modify the blinking digit until the .
display reads “S HP-IB ADRS”.

3. Press the key. The Fader will display
“ADDRESS 14" with one blinking digit.

4. Modify the blinking digit (see below) until the desired
HP-IB address is displayed.

a. Use (4) and (¥) to modify the blinking digit.
b. Use (€] and (3] to move to the adjacent digit.
c. Press the key.

Remote Procedure It is possible to set HP-IB addresses over HP-IB directly.
See HP-IB chapter 5.
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P
INIT

Description The INITialize feature is found under the key as
item 9. This function clears everything in RAM. It does
not affect items stored in EEPROM or EPROM. The
items cleared include:

Fader settings stored in recall registers.

Current Fader settings.

Calibration data not stored in EEPROM. This will
cause calibration data stored in EEPROM to be
loaded back into RAM.

Fade Events

Test Masks

Radio Setups

Measurement Setups

Comments  After INIT has been executed, the instrument will need
a few seconds to reload data into RAM.
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S A R
MEAS

Description The key starts and executes a measurement. The
type of measurement is set by the key, and

measurement parameters can be entered after pressing

(MEAS SETUP). The key allows you to enter

values specific to the digital radic under test.

When you press (MEAS), the display will show ENT TO
MEAS if there is valid measurement data ip the Fader
that you will be writing over. Press unless you
want to print out the old data first.

When the measurement is in progress, the display will
do a countdown until the measurement is finished. After
the measurement has been completed, data will be sent
to a printer. The printer can be specified using the

PRINTER key ((SHiFT) (MEAS))-

Notes The measurement functions do not exist on and do not
apply to option 001 Faders.

Dispersive Fade Margin

After the completion of an M-curve measurement
(Static, Dynamic, or Hysteresis), the 117578 computes
and displays the Dispersive Fade Margin as explained
in Bellcore Technical Advisory TA-TSY-006752.

Specifically:
Sw
Fd=176~ i
d i7.6 1010910158-4

=8n{f} - Bm( f)
S‘w:/e 38+ e sE df
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where:
Fd = Dispersive Fade Margin
Br = Non-Min phase M-Curve
Bm = Min phase M-Curve
Dispersive Fade Margin with only one Phase.

If only one phase was selected for measurement, the

11757B will assume the phase that was not measured

will have the same M-curve as the phase that was
measured.

Dispersive Fade Margin with Hysteresis Measurements.

The Dispersive Fade Margin for a Hysteresis
Measurement is the average of the Qutage and Return
Dispersive Fade Margins.
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A T NS

MEAS SETUP

Description

measurements. The numbered items are:

0 DATA PTS

This option is used for all measurements except Recovery
Time. It specifies the number of frequency data points
(1 to 100) that will be calculated and measured. It
specifies the number of sweep rate points when a
Dynamic-§ measurement is made. The points are evenly
distributed between the start and stop frequencies. If
you specify 20 points for min and non-min phase, a
Static M-Curve, Dynamic M-Curve or Dynamic S-Curve
measurement will create 20 points for min and 20 points
for non-min, for a total of 40 points. If you specify 20
points for a hysteresis measurement, 80 points would be
created,

1 STRT FRQ and 2 STOP FRQ

These options are used to set the start and stop
frequencies for Static and Dynamic M-Curve, and
Hysteresis measurements. For Dynamic S-Curve, the
start and stop frequencies define the start and stop
points for the sweep. The stop value does not have to be
larger than the start value. Values are band dependent.
You cannot have a start frequency in one band, and a
stop frequency in another.

3 START RATE and 4 STOP RATE

These options are used for DYNM § (the $-Curve)
measurements only. The upper limit is dependent on
the frequency span used. The fastest the fader will slew
from one point to another is 5 ms (10 ms for a complete
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S ERROR BITS

Error Bits controls the number of errors that are counted
before a final bit error rate caleulation is made. The
numbers that can be entered range from 2 to 15 and
represent powers of 2 (entering a 10 will cause 1024
errors to be counted). The 117578 keeps track of the
amount of time, t1, it takes for the number of error
pulses specified by ERROR BITS to occur. Jt uses this
time to calenlate an error rate. :

) —. ERRORRBITS
Error rate = i

This is then used along with SCALE FACTOR and
the radio’s BIT RATE to compute the bit error rate as
follows,

Bit error rate = Error rate-%—’mff":ﬁ”

It is important to understand the impact of different
ERROR BITS settings. Large ERROR BITS settings
will provide more accurate and repeatable M-Curves
than small ERROR BITS settings. This is because
larger settings require the 11757B to count many errors
(rather than few) before a BER is calculated.

A study in statistics arrives at the table below which
shows the relationship between ERROR BITS and the
maximum percent error possible in the BER calculation.
Use this as a guide when selecting a ERROR BITS
setting.
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Note

Error Bits True Error Maximuem % Error
Counts {90% Confidence)
2 4 120
3 8 78
4 16 54
5 32 34
6 64 22
7 128 16
8 256 i1
9 512 786
10 1024 4.6
11 2048 32
12 4096 2.1
13 8192 14
14 16384 96
15 32768 .64

The tradeoff that comes about with larger ERROR BITS
numbers is increased measurement time. As the 11757B
waits to count more errors, the measurement time will
increase accordingly. This effect is particularly noticeable
when the ERROR CRITERIA is a very low BER such as
1E~6.

When the DYNAMIC-M or DYNAMIC-S test is
selected, the 11757B will wait for at least one cycle of
notch movement OR the number of errors specified
in ERROR BITS, whichever occurs LAST, before it
calculates a BER. This insures the radio is subjected
to a uniform dynamic test even under slow dynamic
conditions.
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€ PHASE

This selects which phase will be measured (MIN or
NON-MIN or BOTH). If type BOTH is selected, two
‘separate measurements will be made. BOTH is used
only for Static-M, Dynamic-M, and Dynamic-S. If type
MIN or NON-MIN are selected, the dispersive fade
margin is calculated as if both phases are identical.

7 CRITERIA

This selects the decision criteria for drawing an M-
Curve. If ALARM is selected, the curve will be drawn
where the radio alarm signal goes high or low. If BER
is selected, the curve will be drawn where the specified
BER threshold is met. Criteria choices are: 1E-3, 3E-4,
1E-4, 3E-5, 1E-5, 1E-6, and ALARM.

8 SPEED and 9 DEVIATION

These are used for the Dynamic M-Curve measurements.
They specify the speed (rate) and frequency deviation
to sinusaidally modulate the frequency position of the
carrier. See figure 2-1.

The SPEED equals the peak frequency per second of the
notch movement., :

The DEVIATION can be selected from the following
values: +1 MHz, +2 MHz, +4 MHz, +6 MHz, +10
MHz, +20 MHz. However, deviation must not cause the
Fader to exceed the frequency limits of the band it is in.
An additional 4 MHz of guardband should be added so
that the allowable deviations for given start and stop
frequencies are:

START FREQ - (|Deviation|+4 MHz) >40 MHz
STOP FREQ + (|Deviation|{+4 MHz) <100 MHz

For instance, if your start sweep frequency is 45 MHz

-and your-deviation-is 2-MHz;-an error will result because
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the frequency (45 MHz ~ (2 MHz + 4 MHz ) = 39
MHz} is outside the range of frequencies (40 MHz to 100
MHz std.).

E

2 = DEVIATIDN
PEAK SPEED = -3 vy Hz/Sec

Figure 2-1, Speed and Deviation

10 EDGE ZOOM

EDGE ZOOM is used to focus on the edges of the
M-Curve. If EDGE ZOOM is OFF, the number of
measurement points you select will be evenly distributed
across the X-axis for the measurement you have
specified. s

If EDGE ZOOM is ON, the measurement points you
have specified will be re-distributed to provide better
resolution near the edges of the M-Curve. EDGE ZOOM
will only work if 15 or more measurement points are
specified. EDGE ZOOM is not used for Dynamic-S or
Recovery Time measurements. See figure 2-2.
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» Z00OM KODE
NOTCH *ZOOM ON® GIVES aa‘m:n.
i RESOLUTION N THESE AREAS
NOTCH
* FREQUENCY
Figure 2-2. Edge Zoom
MK FIND

Digital radios use In-phase/Quadrature (I/Q)

modulation techniques; there are I and Q baseband
channels in both the receiver and the transmitter. When
a radio receiver locks onto the transmitted signal, it can -
lock up in one of two ways:

 TxItoRx Tand TxQ to Rx Q
# TxItoRx Q and Tx Q to Rx [
where Tx and Rx stand or transmitter and receiver.

Because filters and other components in baseband
channels are not completely identical, the performance
of the radio during multipath fading could be different
depending on which of the two states the radio locks up
in.

If the MK FIND is ON, the M-Curve measurement
algorithm is modified to search for the worst case
(smallest notch depth) lock state. This is dore by
repeatedly unlocking the radio during the measurement
and allowing the radio to lock up in a different state.
The measurement proceeds until 2 states are found,

or 20 lock/unlocks have been performed. The worst
case lock state is what is displayed on the output data.
Because this feature causes extra measurements to be

made, it will increase the overall measurement time
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If MK FIND is OFF, the M-Curve algorithm will
proceed as described under the MEASURE TYPE key.

MK FIND is not used for Dynamic-S or Recovery Time
measurements.

Note  The measurement setup parameters and functions do not
apply to option 001 instruments.
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0

MEAS TYPE This key selects the type of measurement to be made.
‘The 117578 makes 5 different measurements that can be
grouped into 3 categories.:

1. M-Curves

a. Static M-Curve

b. Dynamic M-Curve

¢. Hysteresis M-Curve
2. 8-Curves

a. Dynamic S-Curve
3. Recovery Time

M-Curve An M-Curve is made by creating a notch and moving it

Measurements from frequency to frequency in and around the radio
spectrum. At each frequency, the notch is moved in a
prescribed way until a user specified criteria is met.
This criteria is usually a specific Bit Error Rate, such as
1E-3. However, with the HP 11757B this criteria can
also be the transition of a signal on the Alarm Input. By
connecting an Alarm Line from the radio (or a BERT)
this feature will allow you to set the criteria at the
point where the radio goes out of lock. The result of
this measurement is 2 number of frequency/notch depth
points which cause the radio to meet the chosen criteria,
When plotted as shown in figure 2-3, these points form
an M-Curve. The HP 11757B provides 3 basic types of
M-Curve Measurements, STATIC, HYSTERESIS, and
DYNAMIC.
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M-CURVE TYPICAL OUTPUT

3
oo BTN T MU
» PHASE
-
£ CRITERIA
NOTCH
CEPTH 48 MEAS | o
(=8> SETUP
“\-—- NON-MINIMUM
8 PHASE
o NOTCH XXX
FREGUENCY
/ CMHr) \
START sTOP
FREQUENCY FREGUENGY

'ums o weas |

Figure 2-3. Typical M-Curve Output
Static (Static M-Curve)

The STATIC M-Curve is similar to what is shown

in figure 2-3. The notch will start at the START
FREQuency and at a NOTCH DEPTH of 0 db.

The notch will increase in depth until the ERROR
CRITERIA is met. This notch depth is then stored and
the notch is set to the next frequency point at 0 db
depth. This process, depicted in figure 2-4, continues
until the specified number of frequency points have been
measured. '
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STATIC-M
HOW THE NOTCH MOVES

Ve——

l

T FREQUENCY

setup | *2

Figure 2-4. Static M-Curve Measurement

Hysteresis M-Curve

The STATIC M-Curve measurement described a method
of measurement were the depth of the notch is always
being increased. Because certain radios may have a
significant amount of hysteresis, a different result may be
artived at if the notch is always being decreased.

The HYSTERESIS M-Curve measurement allows you
to measure the amount of hysteresis in your radio by
making two M-Curve measurements; one with the

notch increasing (the outage) and one with the notch
decreasing {the return).

Figure 2-5 describes how this is done. The 11757B is
first put into minimum phase fading with the notch

- depth at 0 db. The notch is then increased until the

ERROR CRITERIA is achieved. This is point #1 in
figure 2-5 and corresponds to the Outage point for
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minimum phase. The notch is then increased further
until a depth of 40 db is achieved. At this point the
fader switches to non-minimum phase and the notch
depth is decreased until the ERROR CRITERIA is again
achieved. This is point #2 in figure 2-5 and corresponds
to the Return point for Non-minimum phase.

This process is then repeated, with the phases reversed,
for points #3 (Outage point for Non-minimum phase)
and #4 (Return point for minimum phase). Both points
(outage and return) are displayed for each frequency
point on the printed output. Because of the way this
measurement is made, HYSTERESIS M-Curve can only
be made for BOTH phases.

HOW THE NOTCH MOVES -
IN NOTCH DEPTH
(SCALE EXAGERATED FOR CLARITY

e
RETURN
‘4
1
QUTAGE RININUN
PHASE
NOTCH
NOTCH
DEPTH 48 >
tad) FREDUENCY
NON-MINIMUM
PHASE
DUTAGE
o\
¥2 RETURN
2

Figure 2.5, Hysteresis-M Measurement
Dynamic M-Curve
The Dynamic M-Curve is identical to the Static

M-Curve with the exception that the notch frequency
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1s sinusoidally modulated while the measurement is
underway. This modulation is pictorially represented

in figure 2-6. It is important to note the DEVIATION
that you enter from the front panel is plus AND minus
from the center frequency. Also, the SPEED at which
the notch moves in frequency is expressed as the peak
rate over one entire cycle. The average rate is actually &
times the peak rate. '

DYNAMIC M-CURVE
HOW THE NOTCH MOVES IN FRECQUENCY

NOTCH
DEPTH TINE

4

PEAK SPEED
SUCURS HERE
PEAX SPEED w
Tix AVG RATE
. ’ R TENCY
A —
CEVIATION x 2
=]

MEAS 4 x DEVIATION x 37
SETUP 8 PEAK SPEXD » g Hy/Sac

Figure 2-6. Dynamic M-Curve Measurement

The DEVIATION and SPEED that you choose

can significantly effect the time it takes to make a
measurement. This is because the HP 11757B will wait
for at least one cycle of modulation before it computes
the bit error rate. If you have a wide DEVIATION and
2 slow SPEED, the time for one cycle can be significant
when you consider many bit error rate measurements are
made for each M-Curve.
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Dynamic S-Curve
Measurements

The DEVIATION can be selected from the following
values: +1 MHz, +2 MHz, +4 MHz, +6 MHz, +10
MHz, +20 MHz. However, deviation must not cause the
Fader to exceed the frequency limits of the band it is in.
An additional 4 MHz of guardband should be added so
that the allowable deviations for given start and stop
frequencies are: :

START FREQ = (JDeviation|+4 MHz) >40 MHz
STOP FREQ + (|Deviation|+4 MHz) <100 MHz

For instance, if your start sweep frequency is 45 MHz
and your deviation is 2 MHz, an error will result as the
frequency (45 MHz — (2 MHz + 4 MHz) = 39 MHz) is
outside the range of frequencies {40 MHz to 100 MHz
std.). :

While a Dynamic M-Curve measurement checks a radios
performance with a notch that varies in frequency over
a narrow region, a Dynamic S-Curve measurement is a
measure of how the radio responds to a notch sweeping
back and forth across the entire band of the radio. The
measurement is made by setting the notch to sweep
across the specified band at a particular rate (see figure
2-7). While sweeping is occurring, the notch depth is
increased until the ERROR CRITERIA is reached.

After achieving the desired ERROR CRITERIA,

the notch depth is brought back to 0 db, and the

speed at which the notch sweeps across the band is
increased. The notch is again lowered until the ERROR
CRITERIA is reached. This process is repeated until the
highest desired sweep RATE is tested.

The data from this measurement is presented in a graph
similar to the one shown in figure 2-8. This graph is
different from M-Curve graphs in that the x-axis is
sweep RATE instead of notch frequency.
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DYNAMIC-S
HOW THE NOTCH MOVES IN FREQUENCY
NOTOH
OEPTH TisE

o NO
i E T FREQUENCY
START STOP
- FREQUENCY

RATE OF NOTCH WMOVEMENT = SSTOP FREQ - s;m‘: FREDY x 2
CIN FREQUENCY)

MEAS
START RATE =wip= sETP -3

MEAS
STOF RATE =i sETUR s

Figure 2-7. Dynamic S-Curve Measurement
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Recovery Time

HP 11757B

S-CURVE TYPICAL OUTPUT

-]
oo W TN T ML
] PHASE
\_.......—— LINE DRARN
& CRITERIA
NOTCH
OEPTH 42 HEAS § o
(8l sETue
\ s NON-—3 T M 1030
PHASE
-}
X RATE, XX
/ LMHz/ S \
START . S0P -
RATE RATE
=) ]

Figure 2-8. Dynamic S-Curve Measurement

Like the Dynamic M-Curve measurement, the HP

11757B will wait

for at least one cycle of notch frequency

movement before it calculates the bit error rate. For
slow moving notches, this can significantly effect the
overall measurement speed.

Recovery Time is a measure of the time it takes the
radio to re-lock after the IF path has been broken.
After the user selects this measurement and presses the

MEASURE key,

the HP 117578 will break the IF path

for approximately 20 milliseconds. After the path is
re-established, the HP 11757B measures the time for the
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can be set for POSitive or NEGative edge trigger from
the RADIO SETUP key #2). The resulting time is
displayed on the front panel.

The HP 11757B does not reset the notch during a
RECOVERY time measurement. For this reason, you
should make sure the notch is set to the position you
want before you start the measurement. For example, if
you want to measure the radios ability to re-aquire lock
while a 30 dB notch is in effect, set the notch depth to
30 dB and then start the measurement.

You can set the Fader to measure recovery time with a
notch in the IF path. Simply set a notch at a frequency
of interest so that when the IF path is broken and
re-established, the notch is there.

You can also measure recovery time to 2 Bit Error Rate.
This requires a Bit Error Rate Tester. See Making
Measurements with the HP 11757B Multipath Fading
Simulator.

The following table shows which parameters are needed
for each of the Fader tests. An x indicates that the
parameter should be entered and will be printed with the
test results.
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Static M Static M Dynamic Dynamic Dynamic | Dynamic Recov
Hyster Hyster -3 s M M Threshold Admrrn
Threshold Alarm Threahold Alarm Threshold Almrm
Meas Setup
Signature Type x x x x x x x
Stop Critenia x x x x = x x
Start Freg = x x * x x
Stop Freq x x x x x x
Start Rate = x
Stop Rate = x
Accygracy = x x
Phaase x x x x x x
Data Points £ x x X x x
Speed x x
Deviation x x
Zoom Mode x x x x
MK Fiad x = = *
Radio Setup
Bis Rate x x x
Error Term x x x
Alarm Polarivy = x x x
Scale Factor x » »
AGC (onfoff) x x x = x x x
AGC Freg x x x x x x x
AGC Bundwidth x = x x x x x
Other Setup
Delay x* x x x x x x
Test Mask x x x = x x
{on/of)
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Note i The AGC Frequency and Bandwidth will be printed only
w if AGC is on.

Phase does not need to be selected for Hysteresis
measurements. It is always BOTH.

Notes  The measurement types do not apply to option 001
instruments.
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T
MORE

Description * The MORE key is used to access a group of operations.
These operations are listed below.

0 SLEW TIME

1 SINGLE SWEEP
2 AGC ON/OFF
3 AGC FREQ

4 AGC BW

5 HP-IB ADRS
6 SYNC SOUR
7 SELF TEST

8 SERVICE

§ INIT

10 SET TIME

11 SET DATE
12 MASK CTRL

There are two levels of operation when in MORE mode:

Level 1, which allows the user to view and access the
operations listed above.

Level 2, which allows the user to modify or review the
settings of the parameters of the operations.

Level 1 is accessed by pressing the MORE ((ZHIFT), then
(PRESET/LOCAL)) key. Level 2 is accessed by pressing the
key while a level 1 operation is selected. At the
end of a level 2 operation pressing the {ENTER) key will
return you to the normal display.
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Local Procedure

Note The following is a general procedure to access the
# MORE mode and select a level 2 operation. Detailed
instructions to access specific level 2 operations are
covered in other Detailed Operating Instructions.

To access the MORE mode:
1. Activate the MORE ((ZHIFT), then (PRESET/LOCAL))

function. The Fader will display an operation title
with a blinking digit.

2. Use (a) or (¥) to modify the blinking digit until the
desired operation title is displayed.

3. Press the key to access the displayed
operation in level two.

Remote Procedure It is not possible or necessary to access the MORE
: mode. All of the operations in MORE mode have their
own individual HP-IB codes.

Comments  The EXIT ((SHFT), then (ENTER)) key takes the Fader
out of MORE mode.
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R S A —

NOTCH DEPTH

2-52

Description

L.ocal Procedure

"8, Press the {ENTER) key.

This key allows you to set the notch depth in dB. The
range of values is 0 to 40 dB (you may actually set up to
99.9) with a resolution of 0.1 dB. Notch depth may be
swept, but at a maximum slew rate of 400 dB per second
(40 dB/0.1 sec).

1. Press the NOTCH DEPTH key.
2. Use the (4] and (¥} keys to modify the blinking digit.

3. Use the (€) and (3] keys to move to other digits for
modification.

4. Press the key when you have the value you
want.

or
1. Press the key.

2. Use the data entry keys to enter the value in dB.
3. Press the key.

To sweep the notch depth:

1. Press the key.

2. Press the key.

3. Use the arrow keys or the data entry keys to enter the
desired starting notch depth.

Press the key.
Press the key.
Press the -

Use the arrow keys or the data entry keys to enter the
desired notch depth to stop the sweep at.
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8. Press (SHIFT ) (NOTCH DEPTH )

Remote Procedure The program code for NOTCH DEPTH is POW:DEPT.

Example
Set the NOTCH DEPTH to 25 dB.
OUTPUT 714;"POW:DEPT 25 DB"

Set the start and stop parameters of a NOTCH DEPTH
sweep to 10 and 25 dB.

QUTPUT 714;"POW:DEPT:STAR 10DB"
BUTPUT 714;"POW:DEPT:STOP 25DB"

To start a notch depth sweep:
OUTPUT 714;"“POW:DEPT:MODE SWE"

HP-IB Program Codes
: Keystroke Program Code
NOTCH DEPTH POW:DEPT
SET START POW:DEPT:STAR
SET STOP POW:DEPT:STOP
SWP DEPTH POW:DEPT:MODE SWE

Comments  The preset value for notch depth is 0 dB. The preset
value for start sweep is 20 dB, stop sweep is 20 dB, and
the preset mode for sweep depth is OFF,
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NOTCH FREQ

Description The key allows entry of the center
frequency of the notch. The values range from 30—100

MHz for a 70 MHz Fader, and from 100—180 MHz fora
140 MHz Fader {Option 140).

Local Procedure 1. Press the key. The Fader will display
the last frequency entered, with one digit blinking. (If

- the Fader has been PRESET, the display will read
“70.0 0.0 0.0".)

2. Modify the blinking digit (see below) until the desired
frequency is displayed.

a. Use (&) or (¥) to modify the blinking digit.
b. Use (4) or {(¥) to move to other digits.

¢. Press the key.

or

3. Press the key.

4. Use the data entry keys to enter the desired value of
frequency.

5. Press the key.
To sweep Notch Frequency:

1. Press
2. Press

3. Use the arrow keys to modify the value shown in
the display to the value you wish to start the notch
frequency sweep from.

4. Press (ENTER
5. Press (seT sTOP
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6. Press (NOTCH FREQ

7. Uée the arrow keys to modify the value shown in the
display to the value you wish to sweep to.

8. Press
9. Press
10. Press '

If you do not have a start or stop notch depth > 0 set,
you may not see anything sweep.

Note #

Remote Procedure

To enter a frequency value, send the command FREQ
followed by the numerical frequency value, the frequency
units code (MHZ, KHZ, or HZ).
Example
To enter a NOTCH frequency of 45 MHz:

QUTPUT T14;"FREQ 45.0MEZ"

HP-IB Program Codes

Parameter Program Code
NOTCH FREQ |FREQ
SET START FREQ:STAR
SET STOP FREQ:STOP
SWP FREQ FREQ:MODE
SWE

Comments  PRESET sets the NOTCH FREQ value to 70.0 MHz,
the sweep start value to 45 MHz, the sweep stop value to
95 MHz, and the notch frequency sweep mode to OFF.
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PHASE

2.56

Description

Local Procedure

The key toggles the dominant signal between
the delayed path and the non-delayed path. The
preset condition is minimum phase (non-delayed path
dominant). The annunciator will display the current

setting of the instrument. A marker will appear above
MIN or NON-MIN.

MIN/NON-MIN PHASE can be set for start and stop on
a sweep. After pressing {SET START) or (SET STOP ), check
the state of the annunciator, MIN or NON-MIN, and set
the state as desired using the (PHASE) key before pressing
(ENTER). When you have MIN set for start sweep and
NON-MIN set for stop sweep, or NON-MIN set for start
sweep and MIN set for stop sweep, the Fader changes
phase in the middle of the sweep range.

1. Check the annunciator panel to see what state, MIN
or NON-MIN, the simulator is presently set to.

2. Press the key. The annunciator should show
a change from one state to the other.

3. Press the key again. The annunciator should
toggle back to the previous state.

As an example of how to set non-minimum phase for
starting notch depth of a sweep, and minimum phase
for the end of the sweep:

Press the (SET_START} key.
. Press the (NOTCH DEPTH) key.

Press (1) (0) (J (o)

Check the MIN and NON-MIN annunciators. If the
MIN state is set, press m to toggle the indicator
'~ to NON-MIN.

NP ek
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8. Press the key.
9. Press the key.

10. Press the key.
11. Press Q(@Q O (@

12. Check the MIN and NON-MIN annunciators. If the
NON-MIN state is set, press (PHASE) to toggle the
indicator to MIN.

13. Press
14. Press (SHIFT), then

Remote Procedure  The program codes for MIN and NON-MIN are
POW:DEPT:PHAS MIN and POW:DEPT:PHAS
NONM. To sweep phase just sweep notch depth. The
following line shows how to set a starting phase of NON-
MIN:

OUTPUT 714;"POW:DEPT:STAR:PHAS NONM™
The following line sets the stop phase to MIN:
OUTPUT 714;"POW:DEPT:STOP:PHAS MIN"
The following line sets notch phase to minimum:
POW:DEPT:PHAS MIN
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HP-IB Program Codes

2-58

HP 11757B

Keystroke Program Code
MIN PHASE  |POW:DEPT:PHAS MIN
NON-MIN POW:DEPT:PHAS NONM
PHASE
SET START  |POW:DEPT:STAR:PHAS MIN

POW:DEPT:STAR:PHAS NONM
POW:DEPT:STOP:PHAS MIN

. |SET STOP

POW:DEPT:STOP:PHAS NONM

"Comments PRESET sets phase to MIN, start phase to MIN, and
stop phase to MIN.
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PRESET/LOCAL

Description

Detalled Operating Instructions

The key sets the Fader to a known state.

Preset conditions are shown in the following table. When

the Fader is in remote mode, pressing the (PRESET /LOCAL

key places the instrument in local mode. Local mode
gives control of the Fader to the front panel keys.

Preset Values

Parameter Condition
ERROR BITS 1024
AGC ON/OFF ~ . OFF
AGC Bandwidth 30 MHBz
AGC Frequency 70 MHz (140 for opt. 140)
Alarm Polarity Positive
ATTEN 0.04B
BIT RATE 44.7 MHz
DATA POINTS 10
DELAY 63 ns
DEVIATION +1 MHz
ERROR TERM ECL/75Q
FREQ 70 MHz {140 MHz in Option
_ 140) .
NOTCH DEPTH 0dB
PHASE MIN
SCALE FACTOR 1
RADIO DEMO OFF
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HP 117578
Preset Values (continued)
Parameter Condition

SET START

Notch Freq 45.0 MHz (115 MH:z in Option
140)

Notch Depth 20.0 dB

Attepuation 0.0 dB

SET STOP

Notch Freq 95.0 MHz {165 MHz in Option
140)

Notch Depth 20.0 dB

Attenuation ~00dB .

SIGNATURE TYPE STATIC

SLEW TIME 0.1 ms

SPEED 300 MHz/sec

START RATE 10 MHz/sec

STOP CRITERIA 1E-4

STOP RATE 100 MHz/sec

SWP ALL OFF

SWP ATTEN OFF

SWP DEPTH OFF

SWP FREQ OFF

SWP TIME 5 seconds

TEST MASK OFF

Local Procedure

preceding table:

1. Press the key. The Fader will display

Remote Procedure

“ENT TO PRSET".
2. Press the key.

To set the Fader to the conditions shown in the

The program code for PRESET is *RST. To set the

Fader to the preset conditions, send the *RST command.
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HP-IB Program Codes

Parameter Program Code

PRESET *RST

Comments The PRESET routine can be avoided by pressing EXIT
({(swiFT), then (ENTER)) before pressing the key.

PRESET has no effect on front panel storage registers 1
through 10 or the internal fading event memory. When
PRESET is activated, the Fader is set to the conditions
shown in the previous table.

PRESET does not affect test mask data.

PRESET erases measurement data.
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PRINTER
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Description

The PRINTER key ((SHIFT} (M£AS)) will access printer

options. It will allow you to select between an external
HP-IB ThinkJet ™ or compatible printer, the internal
thermal printer, or no printer (NONE, INTERNal or
EXTERNal). It also allows you to set the print mode
(NONE, PRVIEW, or DATA).

External Printer Setup

The external ThinkJet printer must be placed in listen
alweys mode. The procedure for setting it in this mode
is as follows:

1.
2.

Turn the power to the ThinkJet™ printer off.

Find the HP-IB switches on the back panel of the
printer.

. Set the listen always switch to the up position. This

switch is second from the left and is labeled.

. Connect an HP-IB cable between the printer and the

Fader.

. Turn the power back on. The printer only scans

the switch settings at power up. If you change the
switches while the printer is powered up, the printer

. will not recognize the settings until the printer has

powered off and on again.

. Check to see that the printer is ON LINE. The light

below the square blue button should be on. ¥ not,
press the blue button on the top of the printer.
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Note ﬁ

Example

Detailed Operating Instructions

I you are using an external printer, there must not be
any other controllers on the bus during printing. If

you have a spectrum analyzer or some other controller
device, disconnect the HP-IB cable to that device during
printing,

Setling the Destination.

The options for destination are NONE, INTERNal,

and EXTERNal. NONE specifies that no printing will
take place. INTERN specifies that the internal printer
will be used when 2 measurement is made or when a
specific print mode is selected. EXTERN specifies that
an external printer will be used when a measurement is
made or when a specific print mode is selected.

Setting the Mode

The options for print mode are PRVIEW and DATA.
PRVIEW specifies that the current measurement data
and radio setup parameters will be printed. DATA
will cause the M-Curve data and graph from the most
recent measurement to be re-printed to the destination
printer. The graph and data are automatically sent to
the destination printer after each measurement.

To set up the Fader to print the measurement setup to
an external printer:

1. Press: (SFY) (WERS)

2. Use the {(a) key until the display reads “1 DEST”,
press
3. Use the arrow keys until the display reads “DST
EXTERN™, then press (ENTER).
. Press: (sHiFT ) (MEAS)
- Use the (4} key until the display reads “2 PRINT?,
press

[ =
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6. Use the arrow keys unti} the display reads “PRINT
PRVIEW?”, then press (ENTER).
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RADIO SETUP

Description  This key allows you to set the following:

0 BIT RATE This allows you to enter the bit rate of
the data line you are monitoring. The preset rate is
44.70 MHz. It may be set from 0.01 to 200 MHz.

1 ERROR TERM This allows you to set the ERROR
PULSE INPUT termination type. The types are

"ECL/75Q, TTL/755t and TTL/10k{2. The preset is
ECL/154.

2 ALARM POL This allows you to set the edge trigger
for the ALARM INPUT. The preset is positive edge.

3 SCALE FACT This allows you to scale the errors
that are received by the Fader on the error input, and
is used in conjunction with BIT RATE to compute
the BER (Bit Error Rate). Specifically, the Fader
computes BER as:

scale factor

BER == errors per second =i

where the errors per second are as counted on the
ERROR PULSE INPUT.

The default scale factor is 1.0

4 AGC ON/OFF Allows you to turn the Automatic
Gain Control on or off. The preset state is off.

This function can also be accessed from the
functions key. ’

5 AGC FREQ Allows you to set the AGC frequency.
The range of acceptable values is 40 to 180 (MHz).
This function can also be accessed from the
functions key.

6 AGC BW Allows you to set the AGC bandwidth.
The range of acceptable values is 1 to 40 (MHz). The
preset value is 30.0 MHz. This function can also be
accessed from the functions key.
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Note #

7 WAIT TIME Allows you to set a waiting period
after every notch movement during an M-Curve
measurernent. This wait allows your radio some
settling time before 2 Bit Error Rate measurement js
made by the Fader. The range of allowable values ig
10 milliseconds to 10 seconds. The preset value js 500
milliseconds,

8 MAX SLEW Allows You to set the notch depth
Maximum slew rate for an M-Curve measurement.
This maximum slew rate js used only during M-Curve
ineasurements and should not be confused with the
“SLEW TIME” parameter used under normal Fader
operation. The range of allowable values for MAX
SLEW is 10 to 500 4B /second. The preset value is 200
dB/second.

The preset values for WAIT TIME and MAX SLEW
have been chosen to work with most radios. Modifying
these two paramenters will have a significant effect on
total measurement time (increasing WAIT TIME and/or
decreasing MAX SLEW will slow the measurement
down). ¥ you are getting inconsistent readings (even

if MK FIND is on » it may be the measurement is
proceeding too fast. Use these two features to modify
the speed of the Imeasurement until you get consistent
resuits.
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8 RADIO DEMO Allows you to demonstrate the
signature capabilities of the Fader without a digital
radio present. This feature simulates the presence

of a digital radio and BERT so that that you can
demonstrate a signature measurement and print
results. This feature is either on or off. When it is on,
all parameters and the measurement type are used in
the simulation when is pressed. The Fader even
sitnulates the time it takes for a measurement. MK
FIND and other features are simulated. The preset for
RADIO DEMO is off. This feature should be kept

off when you are not demonstrating the instrument.
The Fader will ignore a real radio during an actual
measurement if RADIO DEMO is ON.

The Radio Setup functions and parameters do not apply
to option 001 instruments.
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RECALL

Pescription  The Fader can store instrument configurations for
recall at a later time. This includes measurement and
radio setups. The configurations are stored in storage
registers. These registers store everything that preset
alters (see PRESET). This means that phase and sweep
settings are stored as well as the notch frequency, notch
depth and flat attenuation.

Registers 1 through 10 are available for recall.

Local Procedure
To recall an instrument configuration:

1. Activate RECALL (SHIFT), then (). The Fader will
display “RECALL 01 with one of the digits blinking.

2. Modify the blinking digit until the desired storage
register is displayed. -

3. Press (ENTER).

Remote Procedure  To recall an instrument configuration from a specific
storage register, send the command *RCL followed by
the storage register number.

Example

To recall an instrument configuration that has been
stored in register 2:

OUTPUT 714;"*RCL 2"

267
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HP-IB Program Codes
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Parameter

Program Codes

RECALL

*RCL

HP 11757B

Comments PRESET has no effect on the storage registers 1 through

i6.
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SAVE

- Description

Local Procedure

Remote Procedure

The Fader can store instrument configurations for recall
at a later time. This includes measurement and radio
test setups.

Registers 1 through 10 are a@lable for storing
instrument configurations.

To SAVE an instrument configuration:

1. Activate SAVE ((SHIFT), then (¥)). The Fader will
display “SAVE” and two digits, one of which will be
blinking.

2. Modify the blinking digit (see below) until the desired
storage register is displayed.

a. Use (4) or (¥) to modify the blinking digit.
b. Use (@ or (») to move to other digits.

¢. Press {(ENTER

The program code to SAVE is *SAV. To store the

current instrument configuration, send the command

*SAV followed by the storage register number,

Example _

To store the instrument configuration in register 2:
OUTPUT 714;"*SAV 2 |
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HP-IB Program Codes
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Comments

Parameter

Program Codes

SAVE

*SAV

HP 11757B

PRESET has no effect on the storage registers 1 through

10.
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SELF TEST

Description

Local Procedure

The SELF TEST function causes the Fader to initiate
the internal tests that are performed when the
instrument is first turned on. The tests are listed below:

1.

ROM 0U CHECKSUM TEST

ROM 0L CHECKSUM TEST

ROM 1U CHECKSUM TEST

ROM 1L CHECKSUM TEST
BATTERY BACKED RAM 0U TEST
BATTERY BACKED RAM 0L TEST
RAM 0U TEST o
RAM OL TEST

Activate MORE ((SHFT), then (PRESET/LOCAL)). The
Fader will display a function with a blinking digit..

. Use (&) or () to modify the blinking digit until the

display reads “7 SELF TEST”.

. Press the key. The Fader will display

“SELFTESTING *”. The test will take about 10
seconds.

- If the self test passes, the Fader displays “TEST:

PASS”, and returns to normal mode. X the self
test fails, the Fader displays “TEST: FAIL XXX”,
and returns to normal mode. The “XXX” will

be a number corresponding to a binary weighted
sum which indicates which test or tests failed. See
“Comments” below for explanation.
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Remote Procedure  The program code for self test is *TST?. When a self
test is run over HP-IB, the instrument will return a
binary weighted sum which indicates which test or tests
failed. If the number is 0, then everything passed. See
“Comments” below for explanation.

HP-IB Program Codes

Function Program Code
SELF TEST *TST?

Comments I ar error number is returned by the Fader to the front
panel self test or by HP-IB’s *TST?, use the following
table to determine which tests failed. Each test has a
bit number which is given a bit weight. The weights of
failed tests are summed to form a value which is unique
for each possible combination of failed tests. If no test
fails, the sum is 0.

Error Condition Bit | Weight
ROM 0U CHECKSUM BAD 0] 1
ROM 0L CEECKSUM BAD 1] 2
ROM 1U CEECKSUM BAD 21 4
ROM 1L CEECKSUM BAD 3 8
BATTERY BACKED RAM 0U FAILED| 4 | 16
BATTERY BACKED RAM OL FAILED | 5 | 32
RAM 0U FAILED 61 64
RAM 0L FAILED 71 128
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Example

I the self test failed and the number 148 appears on the
display, the following tests have failed:

128—RAM 0L FAILED
16—BATTERY BACKED RAM 0U FAILED
4—ROM 1U CEECKSUM BAD
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S R

Service Mode

2-74

Description

Warning g

This option enters the Fader into a service mode which
allows direct control of DACs and data bits that
determine the state of control lines. Each control line
has been assigned an I-BUS number which can be set by
accessing “8 SERVICE” fourd under MORE functions.
Use and further explanation of the I-BUS is restricted to
the Service Manual.

This feature is for use with the Service Manual. Avoid this
feature when operating the Fader. If accidentally entered,
use to escape any change that may have taken
place.
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m
SET YMD (date)

Description

Example

Comments

This function allows you to set a date that can be
printed with measurement results. This function is
accessed as MORE function 11. The format for setting
a date is YYMMDD, where YY is the year, MM is the
month and DD is the day. The date you set is saved by
an internal battery.

To set 2 date:

1.
2.

Press
Use the (4] arrow key until the display reads “11 SET
YMD”.

3. Press: (ENTER)
4.
5. Use the arrow keys until the XXXXXX displays the

You will see “YYMMDD XXXXXX”,

year, month and day, then press (ENTER).

The hour and minute may be set using MORE function
10, 10 SET HMS.
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A

SET HMS
(MORE function

10)

2-76

Description

Example

This function allows you to set an hour and mirute

for a measurement. This time can be printed with the
measurement results. The year, month and day may
also be input using MORE function 11. The format for
entering the hour and minute are represented on the
display as “HHMM 00600, ;

To set the hour and minute:

1. Press: activates MORE

2. Use the (4) arrow key to until the display shows “10
SET HMS”, then press

3. The display will show “HHMM 0008”. Use the arrow
keys to set the hour and minute, then press (ENTER).
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m
SET START

Description

Note #

Local Procedure

Remote Procedure

The key is used to set the starting parameter
for sweeps of attenuation, notch depth and phase, and

notch frequency. When this key is pressed the start
annunciator will turn on.

Using (SET START) (NOTCH FREQ) to set the starting

frequency for a sweep or measurement is identical to

using START FREQ found under the key.
Changing one changes the other. :

After pressing press either (TCTELERED),
or (ATTEN), to avoid setting the wrong

parammeter. Then, use the arrow keys or the data entry
keys to set the starting parameter. For example, set the
starting attenuation for a sweep to 5.0 dB.

1. Press the key.
2. Press the key.

3. Press (3) () and (5}

4. Press the key.

You may also set a starting phase, which may be
different from the phase set for stopping.

The remote code for is STAR. The following
lines of code show how to set the start sweep parameters
for notch depth, notch frequency, and attenuation. They
also show the phase being set to MIN.

QUTPUT 714;"POW:DEPT:STAR 10DB;STAR:PHAS MIN®

OUTPUT 714;"FREQ:STAR BOMHZ"
OUTPUT 714;"POW:ATT:STAR 15DB"
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HP-IB Program Codes
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Keystroke

Program Codes

SET START
NOTCH FREQ
NOTCH DEPTH
ATTEN

FREQ:STAR
FREQ
POW:DEPT
POW:ATT

HP 117578
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R
SET STOP

Description

Note #

Local Procedure

Remote Procedure

The key allows you to set a stop parameter
for sweeps of attenuation, notch frequency, and notch

depth and phase.

Using (SET sTOP) (NOTCH FREQ) to set the stop frequency

for a sweep or measurement is identical to using STOP

FREQ found under the key. Changing one
changes the other. .

After pressing the annunciator at STOP will
light. You must then press a parameter to set a stop
value for. The keys are (NGTCH FREQ), (NOTCH DEPTH },
and (ATTEN). Then use the arrow keys or the data entry
keys to set a value. When the value reads correctly in

the display, press

For example, set a notch frequency of 45 MHz.
1. Press the key.

2. Press the key.

3. Press M RO @

4. Press the key.

You may also set a phase for stop sweep, even if it is
different from the phase you set for start sweep.

The remote code for is STOP. The following
will set stop sweep parameters for attenuation, notch
depth, and notch frequency, as well as set the stop phase
o non-min. '

OUTPUT 714;"POW:ATT:STOP 35DB;STOP:PHAS NOEM"

OUTPUT 714;"POW:DEPT:STOP 30DB"
OUTPUT 714;"FREQ:STOP 9OMEZ"
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Keystroke Program Code

SET STOP FREQ:STOP
NOTCH FREQ |FREQ

{NOTCH DEPTH | POW:DEPT

ATTEN POWATT

HP 117578
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T S A S
SET TIME

Description

Local Procedure

Remote Procedure

HP-IB Program Codes

This function sets the sweep time for all three swept
parameters: notch depth, notch frequency, and

attenuation. You may sweep one, two or all of these
parameters. All parameters sweep at the same rate.

Entries are made in seconds. The smallest value you
may set is 10 milliseconds {0.01). The largest value

you may set is 99.99 seconds. You may set values in
increments of 10 milliseconds. The preset value for sweep
time is 5 seconds. To set a sweep time of 10.5 seconds:

1. Press
2. Press (SET STOP) (Sweep time is found over

(SET sTor))
3. Press OO
4. Press the key.

The remote code for set time is SWE:TIME. This must
be followed by digits from 0.01 to 99.99. Seconds are
assumed. To set a sweep time of 10.5 seconds:

OUTPUT 714;"SWE:TIME 10.58%

Keystroke Program Code
SET TIME SWE:TIME
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m
Single Sweep

Description  This option allows you to set the sweep mode for a single
sweep.

To set a single sweep from the front panel call MORE
function 1.

Example To set the sweep mode to single:

1. Press:
2. Use the arrow key until the display reads “1 SINGLE

SWEEP”, then press
3. Use the (&) arrow key to toggle the sweep mode from

OFF to ON. '

HP-IB Code The HP-IB code for a single sweep is SWE:MODE
MAN. The HP- IB code for continuous sweeping is
SWE:MODE AUTO.
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O
SLEW TIME

Description

Local Procedure

Remote Procedure

HP-IB Program Codes

Comments

SLEW TIME allows you to set a slew time for all
parameters. The input range is 10 milliseconds to 99.99
seconds. SLEW TIME is preset to 100 milliseconds. All
parameters (frequency, attenuation, and depth) slew at
the same rate.

1. Press (SHIFT), then (PRESET/LOCAL). Use the (&) and ™

arrows until the display changes to “0 SLEW TIME”.
Press

2. Use the arrow keys or the data entry keys to enter the
value you want.

3. Press the key. Press (SHIFT) then (ENTER) to
exit MORE mode. :

The program code for SLEW TIME is SWE:SLEW. To
set a slew time of 12.34 seconds:

OUTPUT 714;"SWE:SLEW 12.348"

Keystraoke Program Code
SLEW TIME SWE:SLEW

SLEW TIME is the amount of time the instrument takes
to change linearly between the last entered value and the
carrent value,

The Slew annunciator will be lit as the function changes
between values.
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SLOPES

Description

Local Procedure -

Remote Procedure

2-84

The function SLOPES uses an out-of-band notch to
generate an in-band slope. The slope values must be one
of the following: ~0.5, ~0.3, +0.3, or +0.5 dB/MHz.
When you have activated the SLOPES function the
display field will display the frequency band and one of
the slopes values in db/MHz. ¥ you have a fader with
a 140 MHz option, that option may be displayed by
pressing (A) four times. The (&) key will step the fader
through the slope options for the 70 MHz band, then
step through the options for the 140 MHz band. The
(¥) key will reverse the direction in which the fader is

stepping.

1. Press then () for SLOPES

2. The fader will display the frequency band and the
present slope setting.

3. Press (&) until the setting you want is displayed.
4. Press

The program code for SLOPES is POW:DEPT:SLOP.
You enter one of the four allowable values (~0.5, ~0.3,
+0.3 and +0.5) followed by the the units DB/MHZ. For
example, to enter a slope of —0.5 dB/MHz:

OUTPUT 714;"POW:DEPT:SLOP —0.5 DB/MHZ®

The range (70 MHz or 140 MHz) for slopes depends on
the current fixed notch frequency. When you set slopes
over HP-IB, the Fader assumes you are setting your
slopes for the last fixed notch frequency set, but not for
a start or stop notch frequency.
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HP-1B Program Codes

Keystroke Program Code
SLOPES POW:DEPT:SLOP
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i RS

SWEEP ALL

2-86

Description

Exampie

HP-IB Codes

This key ((SHIFT) (SET_START)) sweeps all three fader
functions: notch depth, notch frequency, and flat fade

‘attenuation. The length of time of the sweep depends on

the setting of SET TIME, and whether the fader is set
for a single sweep or continuous sweeping. The single
sweep option is set using MORE function 1.

When you sweep all functions the display reads SWP
SWP SWP. You can stop any of the functions while
letting others sweep by using the shifted keys for SWP
FREQ, SWP DEPTH, and SWP ATTEN.

To turn on all three sweeps:

1. Press: (sniFT) (SeT START)
2. The display should show SWP SWP SWP

3. To turn off the frequency sweep press:

4. The display should show xx.x SWP SWP

The code for sweep all is SWE:ALL SWE
To turn off all sweeps use SWE:ALL FIX

HP-IB

Keystroke Program Code
SWP ALL SWE:ALL SWE
SWP ALL OFF SWE:ALL FIX
SWP FREQ FREQ:MODE SWE
SWP FREQ OFF FREQ:MODE FIX
SWP DEPTH POW:DEPT:MODE SWE
SWP DEPTH OFF POW:DEPT:MODE FIX
SWP ATTEN POW:ATT:MODE SWE
SWP ATTEN OFF POW:ATT:MODE FIX
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SWEEP ATTEN

Description

Example

This function sweeps flat fade attennation. MORE
function 1 determines whether a single sweep or
continuous sweeping will take place. The start and
stop attenuation levels are set using and
(sex_stop). If flat fade attenuation is already sweeping,
the SWP ATTEN ({stirT) (ATTEN]) will stop the

gweeping.

To set the attennator for a 1 second sweep from 0 to 40

dB:

1.
2.

[

-]

10.

Press:

Press until the attenuator field on the
display is active (one of the digits will have a
marker).

Use the arrow keys until the ATTEN display reads

00.0, then press (ENTER).

. Press
. Press until the attenuator field on the

display is active (one of the digits will have a
marker).

. Use the arrow keys until the ATTEN display reads

40.0, then press (ENTER).

. Press: . :
. Use the (4} key until the display reads 1 SINGLE

SWP, then press (ENTER).

. Use the (4}, if necessary, to display SINGLE SWP

OFF, then press (ENTER
Press:
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HP-IB Codes The HP-IB code for attenuator sweep is
POW:ATT:MODE SWE. To fix the attenuator use
POW:ATT:-MODE FIX.

Sweep Codes

Keystroke Program Code
SWP ALL SWE:ALL SWE
SWP ALL OFF SWE:ALL FIX
SWP FREQ FREQ:MODE SWE
SWP FREQ OFF FREQ:MODE FIX
SWP DEPTH POW:DEPT:MODE SWE
SWP DEPTE OFF POW:DEPT:MODE FIX
SWP ATTEN POW:ATT:MODE SWE
SWP ATTEN OFF POW:ATT:-MODE FIX
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SWEEP DEPTH

Description

Example

This function sweeps notch depth. MORE function
1 determines whether a single sweep or continuous
sweeping will take place. The start and stop depth

levels are set using and (SET stoP). X notch
depth is already sweeping, the SWP DEPTH ((shirT)

(NoTcH DEFTH)) will stop the sweeping.

To set the notch depth for a 1 second sweep from 0 to 40
dB: ' L

1. Press:
2. Press until the DEPTH field on the display

is active (one of the digits will have 2 marker).

3. Use the arrow keys until the DEPTH display reads
00.0, then press (ENTER). K you are prompted to
enter a value for flat fade attenuation, press (ENTER).

4. Press: ‘

5. Press until the DEPTH field on the display
is active (one of the digits will have a marker).

6. Use the arrow keys until the DEPTH display reads
40.0, then press (ENTER). If you are prompted to
enter a value for flat fade attenuation, press

. Press:

. Use the (4]} key until the display reads 1 SINGLE
SWP, then press (ENTER). '

9. Use the (&), if necessary, to display SINGLE SWP
- OFF, then press
10. Press: (SHiFT) (NOTCH DEFTH)

06’ =y
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HP-IB Codes  The HP-IB code for notch depth sweep is
' POW:DEPT:MODE SWE. To fix the notch depth use

POW:DEPT:MODE FIX.
HP-I18
Keystroke Program Code
SWP ALL SWE:ALL SWE
SWP ALL OFF SWE:ALL FIX
SWP FREQ FREQ:MODE SWE
SWP FREQ OFF FREQ:MODE FIX
SWP DEPTH POW:DEPT:-MODE SWE
SWP DEPTE OFF POW:DEPT:MODE FIX
SWP ATTEN POW:ATT:MODE SWE
SWP ATTEN OFF POW:ATT:MODE FIX
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SWEEP FREQ

Description

Example

This function sweeps notch frequency. MORE function
1 determines whether a single sweep or continuous
sweeping will take place. The start and stop frequencies
are set using (SET START) and (SET sToP). If notch
frequency is already sweeping, the SWP FREQ ((EHiFT)
(noTcH FrReQ)) will stop the sweeping.

To set the notch frequency for a 1 second sweep from 45
to 85 MHz:

1.
2.

3.

o~

10.

Press:

Press until the FREQ field on the display is
active (one of the digits will flash).

Use the arrow keys until the FREQ dispiay reads
45.0, then press If you are prompted to
enter other values for notch depth and flat fade
attenuation, press for each.

Press:

. Press until the FREQ field on the display is

active (one of the digits will flash).

- Use the arrow keys until the FREQ display reads

85.0, then press (ENTER). If you are prompted to
enter a value for notch depth and attenuation, press
for each.

Press:

. Use the () key until the display reads 1 SINGLE

SWP, then press (ENTER).

. Use the (), if necessary, to display SINGLE SWP

OFF, then press
Press: (SHIFT) (NOTCH FREQ)
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HP-IB Codes The HP-IB code for notch frequency is FREQ:MODE
SWE. To fix the notch frequency, use FREQ:MODE

FIX.
HP-IB
Keystroke Program Code
SWP ALL N SWE:ALL SWE
SWP ALL OFF  |SWE:ALL FIX
SWP FREQ FREQ:MODE SWE
SWP FREQ OFF FREQ:MODE FIX
SWP DEPTH POW:DEPT:MODE SWE
SWP DEPTH OFF POW:DEPT:MODE FIX
SWP ATTEN POW:ATT:MODE SWE
SWP ATTEN OFF POW:ATT:MODE FIX
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SWEEP ON/OFFs

Description  Four shifted functions are used to toggle on and off
sweeps of the fader functions:

{(SHIFT } (SET START) Toggles on and off all sweep
functions

{SHIFT} (NOoTcH FREQ)  Toggles on and off notch
frequency sweep

(suiFT) (NoTcH DEPTH) Toggles on and off notch depth

sweep
Toggles on and off attenuator
sweep

Remote Procedure  The program code for controlling all three sweeps
: (frequency, depth and attenuation) is “SWE:ALL SWE”.
To turn all sweeps off use “SWE:ALL FIX”.

OUTPUT 714;"SWE:ALL SWE"

To sweep a fade event stored in memory use LISTn,
where n is the number assigned to the fade event. For
example, if you have an event stored as 3, the following
will start it:

OUTPUT 714;“SWE:ALL LIST3"

You may sweep continuously, which sweeps from start
values to stop values and back continuously, or, you
may sweep just once. The program code for continuous
sweeping is SWE:MODE AUTOQ. The program code
for a single sweep is SWE:MODE MAN. AUTO is the
preset setting. For example, if you wish only a single
sweep:

QUTPUT 714;"SWE:MODE MAN"

To sweep individual functions use “FREQ:MODE SWE”
for frequency sweeping, “POW:DEPT:MODE SWE” for
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notch depth sweeping, and “POW:ATT:MODE SWE”
for attenuation sweeping. Use FIX instead off SWE to
stop a function from sweeping.

HP-IB Program Codes

Keystroke Program Code
SWP ALL ' SWE:ALL SWE
SWP ALL OFF SWE:ALL FIX
SWP FREQ FREQ:MODE SWE
SWP FREQ OFF FREQ:MODE FIX
SWP DEPTH POW:DEPT:MODE SWE
SWP DEPTH QFF POW:DEPT:MODE FIX
SWP ATTEN POW.ATT:MODE SWE
SWP ATTEN OFF POW:ATT:MODE FIX
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SYNCHRONIZA-
TION

Local Procedure

Two Faders can be synchronized using the Auxiliary
Interface found on the back panel of the instruments.
One Fader must be set up as the IMMediate unit, and
the other the EXTernal unit. The immediate unit
will send a signal via the Auxiliary Interface Cable to
synchronize operation of the two units. To set up two
faders for synchronization:

1. Connect the Auxiliary Interface Cable to the back
panel of both instruments.

2. On the unit you with to serve as the source of
the synchronization signal, press then
GEIEn)

3. Use the (4] key to find and display “6 SYNC SOUR”

4. Press (ENTER

5. The display will read either “SYNC SRC IMM” or
“SYNC SRC EXT”.

6. If the display reads “SYNC SRC EXT”, press the ()
key to display “SYKC SRC IMM”,

7. Press (ENTER

8. On the unit you with to serve as the slave of
the synchronization signal, press then

9. Use the (&) key to find and display “6 SYNC SOUR”
10. Press

11. The display will read either “SYNC SRC IMM” or
“SYNC SRC EXT™.

12. If the display reads “SYNC SRC IMM”, press the (1)
key to display “SYNC SRC EXT".

13. Press
The two Faders are ready for synchronized operation.
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Remote Procedure

2-96

After readying the master and slave for synchronization
you can synchronize sweeps and fade event.

Sweeps

1. Set up sweep parameters on slave and master but
don’t start a sweep yet.

2. Start the sweep on the slave {the slave will slew to the
start sweep value and then wait for the signal from
the master to start the sweep).

3. Start the sweep on the master (the master will slew
to the start sweep value and then start sweeping with
the slave).

Fade Event

1. Set up parameters on slave and master but don’t start
a fade event yet.

2. Start the fade event on the slave (the slave will wait
for the signal from the master to start the fade event).

3. Start the fade event on the master (the master will
then start fading with the slave).

If you have HP-IB and don’t want to use the back panel
connector, the HP-IB “group execute trigger” signal
will work as the master. To use this, all Faders should
be in EXTernal mode (you can have as many slaves as
you can fit on the HP-IB bus). All the faders will wait
for a signal from the master as described above. Instead
of starting a sweep/fade on a master, send the “group
execute trigger” function to the bus. All slaves will start
in unison.

Sweeps

1. Set up sweep parameters on slave and master but
don’t start a sweep yet.
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- Start the sweep on the slave (the slave will slew to the

start sweep value and then wait for the signal from
the master to start the sweep).

. Send the TRIGGER command to the Fader. See

*TRG in the remote section.

Fade Event

1L

Set up parameters or slave and master but don’t start
a fade event yet.

. Start the fade event on the slave (the slave will wait

for the signal from the master to start the fade event).

. Send the TRIGGER command to the Fader. See

*TRG in the remote section.

Synchronization just synchronizes the slave’s start of a
sweep or fade event. It does not guarantee that both the
master and slave will stop at the same time.
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TEST MASK
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Description

The test mask allows you to enter x and v data to be
plotted along with measurements. There are 11 points
for min(imum) phase and 11 points for non-min{imum)

‘phase. RESET MASK sets all locations to 70,0 (140,0

for option 140).
The test mask is activated by the shifted

key. You may use the arrow keys or the numeric keys to
enter data into the test mask. Use EXIT to get out of
the TEST MASK.

To turn the TEST MASK on or off, or to reset the mask,
use MORE function 12 (MASK CTRL). To get there
press (PRESET), then use the (&) arrow key until 12
MASK CTRL is displayed. Press and the display
will show one of the options: MASK ON, MASK OFF,
or RESET MASK. Use the arrow key to select one of
these options, then press (ENTER).

X the mask is on it will be printed with the graph.
Where measured x values do not coincide with test mask
X points, a linear interpolation of the test mask values
will occur to get a point for pass/fail comparison. See
figure 2-9.
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X = KON-ZERQ TEST MASK POINTS

C = MEASURED DATA POINTS

+ = INTERPOLATED TEST MASK VALUES
TN USE FOR PASS/FALL COMPARISONS

Figure 2-8. Test Mask Interpolation

The mask data is formatted as follows:

MOO XXX.X YY.Y
MO1 XXX.X YY.Y

Mio XXX.X YY.Y
NOO XXX.X YY.Y
NOo1 XXX.X YY.Y

..

- .

N10 XXX.X YY.Y

The M and N indicate MIN and NON-MIN phase
settings.

Notes  Test Mask does not apply to option 001 instruments.
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Introductiori to

Remote Programming of HP 117578

SCPI

Controllers Other
Than Hewlett-Packard

The remote programming language used to program
the HP 11757B uses the Standard Commands for
Programming Instruments (SCPI) convention. Those
users who are not familiar with HP-IB and the SCPI
syntax convention should first refer to the “Beginner’s
Guide to SCPI” which has been included with this
instrument.

The remain&er of this manual assumes you have a
working knowledge of HP-IB and SCPI syntax.

The programming examples in this manual are written in
HP BASIC 5.0 for an HP 9000 Series 200/300 Controller.
EP BASIC handles some of the redundant miscellanecus
overhead associated with IEEE Standards 488.1 and
488.2 (HP-IB). For instance, when a BASIC “OUTPUT”
statement is used (by the Active Controller) to send data
to an HP-IB device, the following sequence of commands
and data are sent over the bus:

OUTPUT 701;"Data"
1. The unlisten command is sent.

2. The talker’s address command is sent (the address of
the controller).

3. The listener’s address command (01) is seat.

4. The data bytes “D”, “a”, “4” and “a” are sent.
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5. Terminators CR and LF are sent with an EOI
asserted on the LF character.

All bytes are sent using the HP-IB’s interlocking
handshake to ensure that the listener has received each
byte.

This example clearly shows that the HP BASIC
“OUTPUT” statement causes more to take place
besides the output of data. So, for controllers other
than Hewlett-Packard which are using 2 programming
language other than HP BASIC, additional steps may
have to be added to the program examples given in the
manual. -

For more information, refer to IEEE Standard 488.1 and
IEEE 488.2 and your controller programming language
reference.
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T
Programming and

Documentation
Conventions

Notation Conventions
and Definitions

The following conventions are used in this manual in
descriptions of remote {HP-IB) operation:

< > (angular brackets) are used to enclose words or
characters that symbolize a program code parameter or
an HP-IB command.

;= means “is defined as”. For example, <A> ::= <B>
mdlca.tes that <A> can be replaced by <B> in any
statement containing <A>.

... (an ellipsis) is used to indicate that the preceding
element may be repeated one or more times.

{ ] (square brackets) indicate that the enclosed items are
optional.

{ } (braces) indicate that one and only one of the
enclosed elements must be selected.

Capital letters are necessary; small leters are optional.

“<NRf>" means that any common representation of a
number is allowed, 10 or 10.0 or 1.0el

In commands which have “ON” and “OFF” parameters,
you may substitute any non-zero number for “ON”, ¢
for “OFF”. The query of these “ON/OFF” commands
always returns 1 for “ON” and 0 for “OFF”.
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Command Structure

3-4

Note #

The HP 11757B programming commands are divided
into two types: common commands and subsystem
commands. A programming command tree is shown in
figure 4-1.

Common Commands

The common commands are the commands defined by
IEEE 488.2. These commands control some functions
that are commeon to all IEEE 488.2 instruments. Sending
the common commands does not take the HP 11757B
parser out of a selected subsystem.

-Subsystem Commands

There are several subsystems in the HP 11757B. Only
one subsystem may be programmed or queried at any
given time. At power on, the command parser is set to
the root of the command tree; therefore, no subsystem is
active. :

When a program message terminator or a leading colon
(:) is sent in a program unit, the command parser is
returned to the root of the command tree

The 17 subsystems in the HP 11757B are listed below:
ABORt - interrupts an existing measurment.

ALARx - sets the input triggering for the Alarm In
input.

CALCulate - controls the EDGE ZOOM feature as
- well as the TEST MASK.

CONFigure - sets up the instrument for particular
signature measurements.

DISPlay - controls the display of the HP 11757B.

ERRor - sets the input triggering for the Error In
input.
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FETch - downloads data from a previously made
Ineasurement.

FM - controls the sine modulation for Dynamic-M
signatures. -

FREQuency - controls the notch frequency.
INITiate - starts a signature measurement.
LIST - sets up a fade event.

POWer - controls notch depth as well as flat fading
and AGC settings. :

STATus - accesses the SCPI questionable and
operation systems.

SYSTem - controls some basic functions of the HP
11757B.

SWEep - controls the sweep functions of the HP
11757B.

TRIGger - displays IF Input trigger information.

TRIGger2 - sets the Error Criterion, Input Scale
Factor, and Radio Bit Rate for signature measurments
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Figure 3-1a. HP-IB Commands
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A T T 11 T 1 t |
2] CONFIGURE  INITIATE FETLH SYSTEHR STATUS BISPLAY
DEVIATION LIMIT ARRAY DFM COMMUNICATE OPERATION
THTERNAL FAll DYNANIC GriB CONDITION
RATE FOOUNY ¥ ADDRESS ENABLE
CONTROL PRINTER EVENT
HINIMM HYSTERESIS DESTINATION NTRANSITION
NONMININUN STATIC DU PTRANSITION
STATE RECOVERY STATE PRESET
LOWER DATE QUEST IDNABLE
HININUM ERRUR CONDITION
HONMINTNUM KEY ENABLE
BHOOTHING TIiNE EVENT
STATE VERSION NTRANSITION
PTRANSITION

Figure 3-1b, HP-IB c'ommands (cont.)
Al!owed' Suffixes

Allowed values for “freq suff”, “time suff”, and freq per
second suff are shown in the following table:
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HP 117578
Allowed Suffix Values
Parameter Suffix  Multiplier
[freg suff] EXHZ 1E18
PEHZ 1E15
THZ 1E12
GHZ 1E9
MEZ 1E6
MAHZ 1E6
KHZ 1E3
HZ "1
UHZ 1E-§
NHZ 1E-9
PHZ 1E-12
FHZ 1E-15
AHZ 1E~18
[time suff] EXS 1E18
PES 1E15
TS 1E12
GS 1E9
MAS 1E8
KS 1E3
k) 1
MS 1E~-3
US 1E-6
NS 1E-9
PS 1E-12
FS 1E-15
AS 1E-18
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Allowed Suffix Values {continued)

Parameter Suffix  Multiplier
[freq per second EXHZ/S 1EI8
suff]!
PEHZ/S 1El5
THZ/S  1E12
GHZ/S 1E9
MEZ/S 1E6
MAHZ/S 1E8
KHZ/S 1E3
HZ/S 1
UHZ/S 1E~6
NHZ/S 1E-9
PHZ/S  1E~12
FHZ/S 1E-15

AHZ/S  1E-18
[ per hertz suff] ~ DB/EXHZ 1E-18
DB/PEHZ 1E-15
DB/THZ 1E-12
DB/GHZ 1E-9
DB/MHZ 1E-6
DB/MAHZ 1E-6
DB/KBZ 1E-3

DB/HZ 1
DB/UHZ  1E6
DB/NHZ  1E9

DB/PHZ  1E12
DB/FHZ  1El5
DB/AHZ  1EI8

1 In freg per sccond suff, S can be replaced with
“[eny suffir multiplier]S” and the input value will
be scaled properly.
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Common Commands -
m XN

Introduction

The common commands are defined by the IEEE 488.2
standard. These commands will be common to all
instruments that comply with this standard. They
control some of the basic Fader functions:

w Instrument identification and reset
» Reading the learn (instrument setup) string
w Status reading and clearing

s Other miscellaneous functions common to
programmable instruments

Common commands can be received and processed by
the Fader whether they are sent over the HP-IB as
separate program messages or within other program
messages. If a Fader subsystem has been selected, and a
common command is received by the Fader, the Fader
will remain in the current subsystem for the rest of that
message or until a leading colon is seen, For example, if
the following program message

OUTPUT 714;*:FREQ:START TOMHZ;*CLS;STOP SOMHZ"

is received by the Fader, the Fader will set the start
frequency, clear the status information, and set the stop
frequency. This would not be the case if some other type
of command were received within the program message.
For example, the program message

OUTPUT 714;":FREQ:START 7OMHHZ:
:POW:DEPTH 10dB;:FREQ:STOP SOMHZ™
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would set the start frequency, set the notch depth, and
then set the stop frequency. In this example :FREQ is
sent again in order to reenter the frequency subsystem
and set the stop frequency. -

Table 4-1 lists all the IEEE 488.2 Common Commands
implemented by the Fader.
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Common Commands

Table 4-1.

Fader IEEE 488.2 Common Commands

Common Command

IEEE Name

*CLS
*ESE
*ESE?
*ESR?
*IDN?
*IST?
*LRN?

" | *OPC

*OPC?
*PRE
*PRE?
*RCL
*RST
*SAV
*SRE
*SRE?
*STB?
*TRG
*TST?
*WAI

Clear Status Command

Standard Event Status Enable Command
Standard Event Status Enable Query
Standard Event Status Register Query
Identification Query

Individual Status Query

;Leam Device Setup Query

Operation Complete Command
Operation Complete Query

Parallel Poll Enable Register Command
Parallel Poll Enable Register Query
Recall Command

Reset Command

Save Command

Service Request Enable Command
Service Request Enable Query

Read Status Byte Query

- P Trigger Command

Self-Test Query -
Wait-to-Continue Command
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*CLS

(Clear Status Command)

Syntax:

Description

Example Command

Example Query

Related Commands

4.4

*CLS

The *CLS (clear status) common command clears all of
the following:

» Standard Event Status Register
= Operation Event Register

m Questionable Event Register

a HP-IB Error Queue

» Request-for-OPC flag

If the *CLS command immediately follows a PROGRAM
MESSAGE TERMINATOR, the output queue and the
MAV (message available) bit will be cleared.

To clear all the status data structures and the HP-IB
error queue, run the following program:

OUTPUT 714;"sCL3"
There is no query for this command.

SYSTem:ERRor?
STATus:OPERation:EVEN{]?
STATus:QUEStionableEVENt]?
*ESR?

*OPC

*OPC?

*STB?
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See Also STATus subsystem
Error Messages Appendix
“Related Documents” in Appedix D
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*ESE

HP 117578

(Standard Event Status Enable) |

4.6

Syntax:

Description

*ESE <mask>
Where:
<mask> = 0 to 255

*ESE?

Returned Format: <mask><NL>
Where:
<mask> = 0 to 255

The *ESE command sets the Standard Event Status
Enable Register bits. The Standard Event Status Epable
Register contains a mask value for the bits to be enabled
in the Standard Event Status Register (see HP-IB
command *ESR?). A “one” in the Standard Event
Status Enable Register will enable the corresponding

bit in the Standard Event Status Register, a “zero” will
disable the bit. Refer to Table 4-2 for the information
about the Standard Event Status Epable Register bits,
bit weights, and what each bit masks.

The *ESE? query returns the current contents of the

* Standard Event Status Enable Register.
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Table 4-2.
Standard Event Status Enable Register

Event Status Ensble Register
(High-Enables the ESR. bit)

Bit | Weight | Enables

128 [ PON-Power On

64 |URQ-User Request

32 |CME-Command Error

16 |EXE-Execution Error

8 DDE-Device Dependent Error
4 QYE-Query Error

2 RQC-Request Control

1 OPC-~Operation Complete

L= S - T - S-S S | . S |

Example Command In the following example program, the *ESE 64
command will enable the URQ (user request) bit 6 of the
Standard Event Status Enable Register. Therefore, when
a front panel key is pressed, the ESB (event summary
bit} in the Status Byte will also be set.

10 QUTPUT Ti4;“*ESE 64"
20 END '

Example Query To read the Fader’s Standard Event Status Enable
Register, run the following program:

10 QUTPUT 714;YsESE?Y

20 ENTER 7i4;Event_enab .
30 PRINT Event_enab

40 END
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Related Commands
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See Also |

SYSTem:ERRor?
*ESR?
*QPC
*STB?

Error Messages Appendix
“Related Documents” in Appedix D

HP 11757B
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T
*ESR?
(Standard Event Status Register Query)
Syntax: *ESR?
Returned Format: <status><NL>
Where:

<status> := {0 to 255

Description  The *ESR? query returns the contents of the Standard
~ Event Status Register.

I  Reading the registér clears the Standard Event Status

ﬁ Register.

Table 4-3 shows the Standard Event Status Register.
The table shows each bit in the Standard Event Status
Register and the bit weight. When the Standard Event
Status Register is read, the value returned is the total
bit weights of all bits that are high at the time the
register is read.

Note
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Table 4-3. Standard Event Status Register

Bit Bit Bit Condition
Weight Name .
7 1220 PON 0= an OFF to ON power transition has not occurred
1 = an OFF to ON power transition has ocecurred
6 64  URQ O = no front-panel key has been pressed
1 = front-panel key has been pressed
5 32 CME 0 = no command errors
1 = 2 command error has been detected
4 16 EXE 0 = no execution error
1 = an execution error has been detected
3 B DDE 0 = no device dependent errors
1 = a device dependent error has been detected
2 4 QYE' 0 = no guery errors
1 = a query error has been detected
1 2 RQC 0 = request control - NOT used - always 0
0 1 OPC 0 = operation is not complete
1 = operation is complete
0 = False = Low
1 = True = High

Example Command  There is no command for this query.

Example Query To read the Fader’s Standard Event Status Enable
Register, run the following program:

10 QUTPUT 714;"sESR?"
20 ENTER 714;Events
30 PRINT Events

40 END

Related Commands SYSTem:ERRor?
*OPC
*ESE
*STRB?
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HP 11757B *ESR? (Standard Event Status Register Query)

See Also Error Messages Appendix
“Related Documents” in Appedix D
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TR SR

“IDN?

(ldentification Query)

4-12

Syntax:

Description

*IDN7?

Returned ¥Format:

HEWLETT-
PACKARD, <id>0PT<opt>, <zrzzhAyyyyy>,<rr.v><NL>

Where:

<#d> == 11757A or 11757B.

<opt> :;:= options installed.

<:cmAyyyyy> = the serial number of this Fader.

<rr.v> = the software revision of this Fader.

The *IDN? query allows the Fader to identify itself. It
returns the following:

HEWLETT-
PACKARD, <id>0PT< opt> , <zzzzhyyyyy>,<mm.d><NL>

<opt> will contain a list of Fader option numbers
separated by a decimal point. Table 4-4 describes how
<opt> corresponds to Hewlett-Packard’s Fader option
numbers.




HP 11757B

Example Command

Example Query

See Also

*IDN? (ldentification Query)

Table 4-4. *IDN? Option Numbers

*IDN? <opt> | Fader Option Number(s)
000 No options installed
140 Option 140
147 Option 147
140.143 Options 140 and 143
147.143 Options 147 and 143

There is no command for this query.

To read the Fader’s identification information, run the

following program:
10 DIM 1d$172)

20 DUTPUT 714;%*IDN?"

30 ENTER 714;1d$
40 PRINT Id$
50 END

If the Fader were a Model 11757B and had no options,

the above program should output something like the

following to the controller’s display:

HEWLETT-PACKARD, 11757BOPTO00,2292400215,11.0

In the output above, the serial number of the Fader is
2292A00215 and the software revision number is 11.0.

“Related Documents”

in Appedix D
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*IST?

HP 117578

(Individual Status Query)

Syntax:

Bescription

Example Command

4.14

Example Query

*[ST?
Returned Format: <id><NL>
Where:
<id> ==0or1
Where:

0 indicates that the “ist” local message is false.
1 indicates that the “ist” local message is true.

The *IST? query returns the current state of the IEEE
488.1 defined “ist” local message in the Fader. This is
the same information returned during a parallel poll of
the Fader. The response to this query is dependent upon
the state of the Status Byte and the value of the Paralle]
Poll Enable Register,

The *PRE command controls the enable register which
allows Status Byte conditions to set the “ist” local
message.

There is no command for this query.

To read the “ist” local message, run the following
program: '

10 OUTPUT T14;"“sIST?"
20 ENTER 714;Ist

30 PRINT Ist

40 END
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Related cgmmands

See Also

*IST? (Individuai Status Query)

*PRE
*STB?

“Related Documents” in-Appedix D .
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M
*LRN? '
(Learn Device Setup Query)

Syntax: *LRN?
Returned Format: <learn string><NL>
Where:
<learn string>> is less than 1000 bytes in length.

Description  The *LRN? query returns an HP-IB command that
contains the current state of the Fader.

This query allows you to store a Fader setup in the
controller. The stored setup can then be returned to the
Fader when you want that setup at a later time.

Note The format of the learn string contents may change
# if the software revisjon of the Fader is changed. This
means that the format of the stored learn string may not
be compatible if the Fader’s software is changed. Use
*IDN? to read the software revision of the Fader.

Example Command  There is no command for this query.

.Example Query To read the state of the Fader, run the following
program:
10 DIM Lrn$[1000]
20 QUTPUT 714;"*LRN?"

30 ENTER 714 USIKG "-K";Lrn$
40 END

Lrn$ now contains the state of the Fader. To set the
Fader to the state contained in Lrn$, run the following
program:

4-15




HP 117578 *LRN? (Learn Device Setup Query)

10 OUTPUT 714;Lrn$
20 END

Related Commands *RCL
*RST
*SAV

See Aiso  “Related Documents” in Appendix D
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R A

*OPC

(Operation Complete)

Syntax:

Description

Example Command

4-18

*0PC

*0PC?
Returned Format: 1<NL>

The *OPC (operation complete) command will cause the
Fader to set the operation complete bit in the Standard
Event Status Register when all pending Fader operations
have finished. These pending Fader operations are:

1. Slewing

2. Single sweep if single sweep mode is on;

3. Fade events;
4. Measurements;
5. Printing,

The *OPC? query places an ASCII “1” in the output
queue when all pending Fader operations have finished.

To set the operation complete bit in the Standard Event
Status Register after fade event 0 has finished, rup the
following program:

10 OUTPUT 714;“SWE:ALL LISTO;*OPC"
20 END




HP 117578 *OPC (Operation Complete)

Example Query To wait until the frequency slews to 70 MHz, run the
following program:

10 QUTPUT 714;":FREQ 7OKHZ;*0PC?"
20 ENTER 714;0p.complete

30 PRINT Op_complete

40 END

Related Commands *ESE
' *ESR?
*STR?

*WAI

See Also Advanced HP-TB Measurements
“Related Documents” in Appedix D
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*PRE

HP 117578

(Parallel Poll Enable Register)

4-20

Syntax:

Description

*PRE <mask>
Where:
<mask> =0 to 255

*PRE?
Returned Format: <mask_value><NL>
Where:

<mask-value> ::= sum of all bits that are set-{ through
255. . :

The *PRE command sets the parallel poll register enable
bits.

The Parallel Poll Enable Register contains an enable
mask for the bits in the Status Byte to produce an “ist”
during a parallel poll. For additional information, refer
to the *IST? command in this section.

The *PRE? query returns the current value of the
Parallel Poll Enable Register.

Refer to Table 4-5 for the bits in the Parallel Poll Enable
Register and what they mask.
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Example Command

Example Query

Related Commands

See Also

*PRE (Parazliel Poll Enable Register)
Table 4-5. Parallel Poll Enable Register

Parallel Poll Enable Register
(High -Enables the “ist™ bit)

Bit | Weight | Enables

128 | OPERation status bit
64 |SRQ-Service Request

32 |ESB-Event Status Bit
16 |MAV-Message Available
8 [ QUEStionable status bit
4 | Not used (don’t care)
2

1

Not used (don’t care)

L kR W Ut Oy~

Not used (don’t care)

The following example program will allow the Fader to
generate an “ist” when any error occurs:

10 OUTPUT 714;"#ESE 60"
20 QUTPUT 714;"+PRE 32"
30 END

To read the Fader’s Parallel Poll Enable Register, run
the following program:

10 QUTPUT Ti4;"*PRE?S
20 ENTER 714;Pre_enable
30 PRINT Pre_enable

40 EKD

*I8T?
*STB?

“Related Documents” in Appedix D
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W

*RCL
(Recall Command)

Syntax

Description

Example Command

Example Query

Related Commands

See Also

4-22

*RCL <rcl_register>
Where:
<rcl_register> ::= 1 through 10

The *RCL command restores the state of the Fader from
the specified internal save/recall register. Registers 1
through 10 can be loaded with the *SAV command. The
state saved and recalled is the same as the state affected
by PRESET.

H no setup has been stored previously in the specified
register, the PRESET state is recalled.

To recall the Fader state stored in save/recall register
number 3, run the following program:

10 OUTPUT 714;"#RCL 3"
20 END

There is no query for this command.

*LRN?
*RST
*SAV

“Related Documents” in Appedix D
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*RST (Reset Comm

and)

O Y

*RST
(Reset Command)

Syntax:

Description

*RST

The *RST command places the Fader in the PRESET

state. Refer to Table 4-6 for the preset conditions.

In the Fader, the front panel key and the *RST

HP-IB command are identical features.

Table 4-6. Preset Conditions
Parameter Condition
AGC BANDWIDTH 30 MHz _
AGC CENTER FREQ 70 MHz (140 MEz with
Option 140)

AGC ON/OFF OFF
ALARM POLARITY POSITIVE
ATTENUATION 0.0 dB
DELAY 6.3 ns
DEVIATION +1 MHz
DISPLAY ON
ERROR BITS 1024 (2°10)
ERROR TERM ECL/75Q
FADE EVENTS OFF
LIST:UPDate NEW
MEAS CRITERIA 1E-4
MEAS SETUP PHASE MIN

MEAS SETUP POINTS

10
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*RST (Reset Command)
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HP 117578

Table 4-6. Preset Conditions (continued)

Parameter
MK SEARCH
NOTCH FREQ

NOTCH DEPTH
NOTCH PHASE
NOTCH PHASE
PRINT SELECT

RADIO BIT RATE
RADIO DEMO

SCALE FACTOR
SIGNATURE TYPE
SINGLE SWEEP

SLEW TIME

SLOPES

SPEED

START ATTENUATION
START NOTCH DEPTH
START NOTCH FREQ

START PEASE

START RATE

STOP ATTENUATION
STOP NOTCHE DEPTH
STOP NOTCH FREQ

STOP PHASE
STOP RATE
SWP ALL
SWP ATTEN
SWP DEPTH
SWP FREQ
SWP TIME
SYNC SOUR
TEST MASK
Z00OM MODE
11757A TIMER

Condition
OFF
70 MHz (149 MHz with
Option 140)
0 dB
MIN
MIN
NONE
44.7T MHz
OFF
1.00
STATIC
OFF
100 ms
OFF
300 MHz/S
0.04B
20.0dB
45.0 MHz (115 MHz with
Option 140)
MIN'
10 MHz/S
0.04B
20.0dB
95.0 MHz (165 MHz with
Option 140)
MIN
160 MHz/S
OFF
OFF
OFF
OFF
5 seconds
IMMEDIATE
OFF
OFF
RESET
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*RST (Reset Command)

Example Command  To preset the Fader, run the following program:

10 OUTPUT 714;"*RST"
20 EXD

Example Query There is no query for this command.

Related Commands

See Also

*LRN?
*RCL
*SAV

“Related Documents” in Appedix D
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S

*SAV
(Save Command)

Syntax:

Description

Example Command

Example Query

Related Commands

See Also

4.26

*SAV <save_register>
Where:
<save.register> = 1 through 10

The *SAV command stores the current state of the
Fader into an internal save register. The data parameter
is the number of the save register where the data will be
saved. Internal registers 1 through 10 are valid for this
command.

The state saved and recalled is the same as the state
affected by PRESET.

To save the Fader’s state into save/recall register number
3, run the following program:

10 OUTPUT 714;"%SAV 3¢
20 END

There is no query for this command.

*LRN?
*RCL
*RST

“Related Documents™ in Appedix D
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*SHE (Service Request Enable)

A ™
*SRE

(Service Request Enable)

Syntax:

Description ’

#SRE <mask>
Where:
<mask> = 0 to 255
*SRE?
Returned Format: <mask><NL>
Where: .
<mask> ::= sum of all bits that are set—0 through 191

The *SRE command sets the Service Request Enable
Register bits. The Service Request Enable Register
contains a mask value for the bits to be enabled in

the Status Byte. A one in the Service Request Enable
Register will enable the corresponding bit in the Status
Byte, a zero will disable the bit. Refer to Table 4-7 for
the bits in the Service Request Enable Register and what
they mask.

The *SRE query returns the current value.

4-27




*SRE (Service Request Enable) ) . HP 117578

Table 4-7. Service Request Enable Register

Service Request Enable Register
(High -Enables the SRQ bit)

Weight { Enables

&
Ladd

128 | OPERation status bit
64 |cannot be set-always 0
32 |ESB-Event Status Bit
16 |MAV-Message Available
QUEStionable status bit
Not used (don’t caze)

Not used (don’t care)

= S B - R ST R Y

L R - TR - S + 5

Not used (don’t care)

Example Command The following example program, enables a service
’ request to be generated when any error occurs:

10 OUTPUT 714;"+ESE 60"
20 OUTPUT 714;"*SRE 32¢
30 END

Example Quéry To read the Fader’s Service Request Enable Register, run
the following program:

10 OUTPUT 714;“sSRE?"
20 ENTER 714;Srq_enab
30 PRINT Srq_enab

40 END

Related Commands *PRE
*STB?

See Also “Related Documents” in Appedix D
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HP 117578 *STB? (Read Status Byte Query)
*STB?
(Read Status Byte Query)
Syntax: *3TB?
' Returned Format: <value><NL>
Where:
<value> 1= 0 through 235
Description  The *STB? query returns the current value of the

Note #

Fader’s status byte. The MSS (Master Summary Status)
bit is reported on bit 6 instead of the RQS (request
service) bit. The MSS indicates whether or not the
device has at least one reason for requesting service.
Refer to Table 4-8 for the meaning of the bits in the
status byte.

To read the Fader’s status byte with RQS reported on
bit 6, use the HP-IB Serial Poll.
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“STB? (Read Status Byte Query)

Exampile Command

4-30
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Table 4-8. The Status Byte
.Bit Bit Bit Condition
Weight Name

7 128 OPER 0 = no OPERation status conditions have
occurred;
1 = an enabled OPERation status
condition has occured.

6 64 RQS/MSS [0 = Fader has no reason for service.
1 = Fader is requesting service.

5 Y ESB 0 = no event status conditions have
occurred.
1 = an enabled event status condition has

. occurred.

4 16 MAV 0 = no output messages are ready.
1 = an output message is ready

3 8 QUES 0 = no QUEStionable status conditions
have occurred;
1 = an enabled QUEStionable status
condition has occurred. :

2 4 Not used—always 0.

1 2 Not used—always 0.

0 1 Not used—always (.

Example Query

0 = False = Low; 1 = True = High.

program:

10 OUTPUT 714;"*STR?"
20 ENTER 714;Status_byte
30 PRINT Status_byte
40 END

There is no command for this query.

To read the Fader’s Status Byte, run the following
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Related Commands

See Also

*STB? (Read Status Byte Query)

STATus:OPERation:ENABIle
STATus:OPERation[:EVENt]?
STATus:QUEStionable:ENABle
STATus:QUEStionable: EVENt]?
*ESE

*ESR?

*PRE

*SRE

*IST?

STATus subsystem
“Related Documents” in Appedix D
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L T e
*TRG
(Trigger Command)

Syntax:

Description

Exampie Command

Example Query
Related Commands

See Also

4-32

+TRG

If TRIG:SOUR is set to EXT, *TRG will create a
trigger. If the Fader is not in external trigger mode,
error message 211, “Trigger ignored”, will be in the
HP-IB queue (see “SYSTem:ERRor?” for information on
how to read the HP-IB error queue).

The *TRG command has the same effect on the Fader as
the Group Execute Trigger (GET).

To trigger the Fader using the “*TRG” command, run
the following program:

10 OUTPUT T714;“sTRG"
20 END

To trigger the Fader using the GET (Group Execute
Trigger) command, run the following program:

10 TRIGGER 7i4
20 ERD
There is no query for this command.

TRIGger:SOURce

“Related Documents” in Appedix D
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*TST? (Seif-Test Query)

b T T

“TST?
(Self-Test Query)

Syntax:

Description

Example Command

Example Query |

See Also

wTST? _
Returned Format: <result><NL>
Where:
<result> == 0 or non-zero value
Where:

0 indicates the test passed.
Non-zero indicates the test failed.

The *T'ST? query causes the Fader to perform a
self-test. The result of the test will be placed in the
output gueue. .

A 0 indicates the test passed and 2 non-zero value
indicates the test failed.

If a test fa.ils, refer to the troubleshooting section of the
Fader Service Manual.

There is no command for this query.

To run a Fader self-test and return the results, run the
following program:

10 CQUTPUT 714;“«TST?"
20 ENTER 714;Result
30 PRINT Result

40 END

“Related Documents” in Appedix D
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A

- *WAI

(Wait-to-Continue Command)

Syntax:

Description

Example Command

4-34

*WAI

The *WAI command waits for all previous commands
to complete before continuing., This is useful because
previous commands do not necessarily complete before
more commands are executed. Specifically, the *WAI
command waits until:

Slewing finishes;

Single sweep finishes if single sweep mode is on;
A fade event finishes;

A measurement finishes;

Printing finishes.

AN A A

For example,
OUTPUT 714;FREQ TOMHZ;*WAI;FREQ 7iMHZ®

causes a slew to 70 MHz, then a slew to 71 MHz.
Without *WALI, the slewing to 7T0MHz might not
complete before the slewing to 71 MHz occurs.

To wait until a single sweep completes, and then read
the notch frequency, run the following program:

10 OUTPUT 714 ;"SWE:MODE MAN®

20 OUTPUT 714;“SWE:ALL SWE;*WAI"
30 OUTPUT 714;"FREQ?"

40 ENTER 714;Notch_freq

S0 PRINT Notch_freq

60 END
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Related Commands

See Also

*WAI (Wait-to-Continue Command)

*OPC
*OPC?

Advanced HP-IB Measurements
“Related Documents” in Appedix D
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Subsystem Commands

This chapter provides complete descriptions of all
subsystem commands for remote operation of the Fader,
i.e., for operation of the Fader over the Hewlett-Packard
Interface Bus (HP-IB).
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S A A
POWer:AGC
(Enable Disable AGC)
Syntax POWer:AGC { [[JTF }

POWear:AGC?

Description  Enables or disables the AGC feature (automaiic gain
control). The Preset value is OFF.
The query returns whether the AGC feature is enabled
or disabled: 0 = disabled, 1 = enabled.

Example Command Turos on automatic gain control:
OUTPUT 714;"POW:AGC ON"

Example Query OUTPUT 714;"POWER:AGC?"
ENTER 714;Agc_flag
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POWer:AGC:BANDwidth (Set Bandwidth of Input Signal)

O S A

POWer:AGC:BANDwidth -
(Set Bandwidth of Input Signal)

Syntax

Description

Example Command

Example Query

<NRf>{ freg suff]
POWer:AGC:BANDwidth { MAXimum
MINimum
MINimum

.
POWer: AGC :BANDwidth? [m‘ mm}

Sets the AGC bandwidth. This is used in conjunction
with POW:AGC:FREQ:CENT to set the spectrum of the
input signal. If no suffix is included with the input
value, the value is assumed to be in Hz. Input range is
20.0MHz to 40.0MHz. The Preset value is 30.0MHz.

The query returns the current entered AGC bandwidth.

Sets the AGC bandwidth to 15.3 MHz:
OUTPUT 714;"POW:AGC:BAND 15.3MHzY

OUTPUT 714;"POW:AGC:BAND?®
ENTER 714;Agc_bandwidth




HP 11757B

L

POWer:AGC:FREQuency:CENTer
(Set AGC Center Frequency of Input Signal)
Syntax. { <NRf>freq suﬁ‘}
POWer:AGC:FREQuency :CENTer { MAXimum
MINimum

MAXim
POWer:AGC:FREQuency :CENTer? [ um}

MINimum

Description  Sets the AGC center frequency. This is used in
conjunction with POW:AGC:BAND to set the spectrum of
the input signal. If no suffix is included with the input
value, the value is assumed to be in Hz. Input range is
30.0MHz to 180.0MHz. The Preset value is 70.0MHz.

The query returns the current entered AGC center
frequency.

Example Command  Sets the AGC center frequency to 65.3 MHz:
OUTPUT 714;"POW:AGC:FREQ:CENT 65.3MHz"

Example Query OUTPUT 714;"POW:AGC:FREQ:CENT?"
ENTER 714;Agc_center_frag
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POWer:ATTenuation {Set Attenuation)

POWer:ATTenuation
(Set Attenuation)

Syntax

Description

Example Command

Exampie Query

<NRf>
POWer:ATTenuation < MAXimum

HINimum
MIKimom

MAXimum
POWer:ATTenuation? [ }

Sets the fixed attenuation value. If the attenuation
sweep is active, this has no affect on the signal. Negative
attenuation is gain. Input range is -30.0dB to 99.9dB.
The Preset value is 0dB.

The query returns the fixed attenuation value. If the
attenuation sweep is active, this returns the true current
attenuation value during the sweep.

Sets the fixed attenuation value to 12.3 dB of loss:
OUTPUT 714;"POW:ATT 12.3"

QUTPUT T14;"POW:ATT?H
ERTER 714;Attenuation_level
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m
POWer:ATTenuation:MODE
(Set Sweep Mode for Attenuation)

Syntax : FlXed
POWer:ATTenuation:MODE { SWEep
LISTn

POWer:ATTenuation:MODE?

Description  Controls the sweep mode for the attenuation. FIXed
means sweep off, and SWEep means sweep on. LISTn
means to use the LIST subsystem to get attenuation
values where n ranges from 0 to 9. If LIST is selected
frequency and depth will be set to LIST mode also. See
SWE:ALL for more LIST information. The Preset value
is FIXed.

The query returns the attenuation sweep mode. This
query returns FIX, SWE or LISTn so you must read it
in as a string.

Example Command  Sets the power attenuation sweep mode to fade profile 9:
QUTPUT 714;"POW:ATT:MODE LIST9"

Example Query QUTPUT 714;"PDN:A’IT:HQDE?"
ENTER 714;Mode$
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POWer:ATTenuation:STARt (Set Start Attenuation)

L

POWer:ATTenuation:STARt
(Set Start Attenuation)

Syntax

Description

Example Command

Example Query

<NRT>
POWer:ATTenuation:STARt ¢ MAXimum
MINimum

POWer:ATTenuation:STARL? [Hﬂm‘m]

MINimum

Sets the start attenuation for sweeps. If attenuation
sweep is active, this restarts the sweep. Negative
attenuation is gain. Input range is -30.0dB to 99.9dB.
The Preset value is 0dB.

The query returns the start attenuation setting.

Sets the start attenuation value to 5 dB of gain:
QUTPUT 714;"POW:ATT:STAR ~-5¢

OUTPUT 714;"POW:ATT:STAR?"
ENTER 714;Start_power
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N A R

POWer:ATTenuation:STOP
(Set Stop Attenuation)

Syntax

. Description

Example Command

Example Query

5-8

<NR£>
POWer:ATTenuation:STOP ¢ MAXimum
MINimunm

MAXi
POWer:ATTenuation: STOP? [ mm]

MINimum

Sets the stop attenuation for sweeps. If attenuation
sweep is active, this restarts the sweep. Negative
attenuation is gain. Input range is -30.0dB to 99.9dB.
The Preset value is 0dB.

The query returns the stop attenuation setting.

Sets the stop attenvation value to 0.1 dB of loss:
QUTPUT 714;"POW:ATT:STOP 0.1%

QUTPUT 714;"POW:ATT:STOP?"
ENTER 714;Stop_power



HP 117578 POWer:DEPTh (Set Fixed Notch Depth)

Lo e
POWer:DEPTh :
(Set Fixed Notch Depth)
éyntax | {<fo> }
POWer:DEPTh { MAXimum
MINimum

.
POWer :DEPTh? [H‘i mm]

MIN:imum

Description  Sets the fixed notch depth value. If the depth sweep is
active, this has no affect on the signal. Input range is
0dB to 99.9dB. The Preset value is 0dB.

The query returns the fixed notch depth value. If the
depth sweep is active, this returns the true current power
depth during the sweep.

Exampie Command  Sets the fixed notch depth value to 34.0 dB:
OUTPUT 714;“POW:DEPT 34"

Example Query OUTPUT 714;"POW:DEPT?"
ENTER 714;Notch_depth
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T S A

POWer:DEPTh:DELay
(Set Delay Time)

Syntax <NRI> [ time suﬁ} }

POWer :DEPTh:DELay ¢ MAXimum
KINimum

MAXi
POWer:DEPTh:DELay? [ mum]

MINimum

Description  Sets the delay time for the reflected signal. Tnput range
is 1.0ns to 25.0ns. The Preset value is 6.3us.

The query returns the delay time for the reflected signal.

Example Command  Sets the fixed delay time for the reflected signal to 22.9
ns:

OUTPUT 714;"POW:DEPT:DEL 22.9ns"

Example Query OUTPUT 714;"POW:DEPT:DEL7"
ENTER 714;Path_delay
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POWer:DEPTh:MODE (Set Sweep Mode)

POWer:DEPTh:MODE
(Set Sweep Mode)

Syntax

Description

Exampie Command

Example Query

FIXed
POWer:DEPTh:MODE { SWEep
LISTn

POWer :DEPTH :MUODE?

Controls the sweep mode for the notch depth., FIXed
means sweep off, and SWEep means sweep on. LISTn
means to use the LIST subsystem to get depth values
where n ranges from 0 to 9. If LIST is selected
frequency and attenuation will be set to LIST mode also.
See SWE:ALL for more LIST information. The Preset
value is FIXed.

The query returns the notch depth sweep mode. This
query returns FIX, SWE or LISTn so you must read it
in as a string.

Sets the power notch depth sweep mode to OFF.
OUTPUT 714;"POW:DEPT:MODE FIX"

QUTPUT 714;"POW:DEPT:MODE?"
ENTER 714;Mode$
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Lo T
POWer:DEPTh:PHASe
(Set Notch Phase)
Syntax  poyer:DEPTH:PHASe {Eﬁg:mm}

POWer :DEPTh:PHASe?

Description  Sets the fixed notch phase. If the depth sweep is active,
this has no affect on the signal. The Preset value is
MIN. The fastest way to set the fixed depth value a.nd
Phase at the same time is like this:

CUTPUT 714;"POW:DEPT 12.1;DEPT:PHAS KONM"

The query returns the fixed notch phase. This query
returns MIN or NONM so you must read it in as a
string. If the depth sweep is active, this returns the true
current notch phase during the sweep.

Example Command  Sets the fixed notch depth phase to minimum phase:
OUTPUT 714;"POW:DEPT:PEAS MIN"

Example Query OUTPUT 714;"POW:DEPT:PHAS?"
ENTER 714;Phase$
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HP 117578 POWer:DEPTh:SLOPes (Set in-Bfand Gain Slope)
L e,
POWer:DEPTh:SLOPes
(Set In-Band Gain Slope)
Syntax <NR£>{ db per hertz suff]
PUWer:DEPTh:SLO0Pes { MAXimum
MINimum
POWer : DEPTh:SLOPes? [mmm]
MINimum
Description  Set the slopes value and enables the slopes function.

Example Command

Example Query

Input values can be -5 dB/MHz, -3 dB/MHz, +3
dB/MHz, or +5 dB/MHz. Input values between legal
values will be rounded to the nearest legal value. Xf no
suffix is used, dB/Hz will be assumed. The Preset value
is -5 dB/MHZ.

OUTPUT 714;"POW:DEPT:SLOP -5dB/MHZ"

OUTPUT 714;"POW:DEPT:SLOP?"
ENTER 714;Slope_amount
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b

POWer:DEPTh:STARt
(Set Start Notch Depth)

syntax ) <NRf>
POWer :DEPTh:STARt { MAXimum
MINimum
POWer :DEPTh:STARE? | iimum
MINimum

Description  Sets the start notch depth for sweeps. I depth sweep is
active, this restarts the sweep. Input range is 0dB to
99.9dB. The Preset value is 204B.

The query returns the start notch depth setting.

Exampie Command  Sets the start notch depth value to 5.4 dB:
OUTPUT 714;"POW:DEPT:STAR 5.4"

Example Query OUTPUT 714;"POW:DEPT:STAR?"
ENTER 714;Start_depth
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HP 11757B ‘ POWer:DEPTh:STARt:PHASe {Set Start Notch Phase)

POWer:DEPTh:STARt:PHASe
(Set Start Notch Phase)

Syntax POWer:DEPTh: STARt : PHASe { HINimum }

KONMinimum

POWer :DEPTh:STARt :PHASe?

Description  Sets the start notch phase. If depth sweep is active, this -
restarts the sweep. The Preset value is MIN. The fastest
way to set the start depth value and phase at the same
time is like this:

DUTPUT T14;"POW:DEPT:STAR TOMHZ ;STAR:PHAS:MIN"

The query returns the start notch phase. This query
returns MIN or NONM so you must read itin as a
string.

Example Command  Sets the start notch depth phase to non-minimum phase:
OUTPUT 714;"POW:DEPT:STAR:PHAS NONM®

Example Query OUTPUT 714;"POW:DEPT:STAR:PHAS?"
ENTER 714;Start_phase$
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L T

POWer:DEPTh:STOP
(Set Stop Notch Depth)

Syntax <NRE>
POWer :DEPTh:STOP { MAXimum

MINimum

POWer : DEPTh : STOP? [mx"’m}

MINimum

Description  Sets the stop notch depth for sweeps. ¥ depth sweep is
active, this restarts the sweep. Input range is 0dB to
99.9dB. The Preset value is 20dB.

The quei'y returns the stop notch depth setting.
Example Command  Sets the stop notch depth value to its maximum depth

(99.9 dB):
OUTPUT 714;"POW:DEPT:STOP MAX"

Example Query OUTPUT 714;"POW:DEPT:STOP?"
ENTER 714;Stop_depth
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HP 117578 POWenDEPTh:STOP:PHASe {Set Stop Notch Phase)
T S —
POWer:DEPTh:STOP:PHASe
(Set Stop Notch Phase)

Syntax POWer:DEPTh : STOP: PHASe {Hmm“m }

NONMinimum
POWer :DEPTh:STOP:PHASe?

Description  Sets the stop notch phase. If depth sweep is active, this
restarts the sweep. The Preset value is MIN. The fastest
way to set the stop depth value and phase at the same
time is like this:

OUTPUT 714;"POW:DEPT:STOP 12.1;STOP:PHAS NONM"

The query returns the stop notch phase. This query
returns MIN or NONM so you must read it in as a
string.

Example Command  Sets the stop notch depth value to minimum phase:
QUTPUT 714;"POW:DEPT:PHAS:STOP MINIMUM*

Example Query OUTPUT 714;"POW:DEPT:PHAS:STOP?"
ENTER 71i4;Stop_phase$
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by

FREQuency
(Set Notch Frequency)
Syntax { <NRE>| freq suff] }
FREQuency { MAXimum
MINimum

Description  Sets the frequency of a fixed notch. If no suffix is
included with the input value, it is assumed to be in
hertz. If the frequency sweep is active, this has no affect
on the signal. Input range is 30MHz to 180MHz. Preset:
T0MHz

The query returns the fixed notch frequency setting.
I the frequency sweep is active, this returns the true
current hardware setting.

Example Command OUTPUT 714;"FREQ 40.1MHz"

Example Query OUTPUT 714;"FREQ?"
ENTER 714;Notch.frequency
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HP 117578 FREQuency:MODE (Set Sweep Mode for Notch Frequency)

O o P ™
FREQuency:MODE
(Set Sweep Mode for Notch Frequency)
Syntax FiXed
FREQuency :MODE { SWEep }
LISTn

Description  This controls the sweep mode for the notch frequency.
FIXed means sweep off, and SWEep means sweep
on. LISTn means to use the LIST subsystem to get
frequency values. n can range from 0 to 9. If LIST is
selected, attenuation and depth will be set to LIST mode
also. See SWE:ALL and the LIST subsystem for more
LIST information. Preset: FIXed

The query returns the notch frequency sweep mode.
This query returns FIX, SWE, or LISTr so you must
read it in as a string. .

Example Command
OUTPUT 714;"FREQ:MUDE SWE" ! Set to Sweep Mode

Example Query OUTPUT 714;"FREQ:MODE?"
ERTER 714;Freq_mode$
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AR
FREQuency:RATE:STARt
(Set Freq Start Rate for Dynamic-S Meas)

FREQﬁency :RATE:STARt
Syntax <NRE>| freg per sec suff]
MAX imum

MINimum

Description  Sets the frequency start rate for the Dynamic-S
measurement. If no suffix is included with the input
value, it is assumed to be in hertz per second. Input
range is 1IMHz/S to 6GHz/S. Preset: 10MHz/S

Example Command OUTPUT 714;"FREQ:RATE:STAR 40.1MEZ/S®

Example Query OUTPUT 714;"FREG:RATE:STAR?"
ENTER 714;Start rate
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HP 117578 FREQuency:RATE:STOP (Set Freq Stop Rate for Dynamic-S Meas)

T RS ™

FREQuency:RATE:STOP -
(Set Freq Stop Rate for Dynamic-S Meas)

Syntax

Description

Example Command

Example Query

<NRE>{ freg per sec suff]
FREQuency :RATE:STOP { MAXimum
MINimom

Sets the frequency stop rate for the Dynamic-S
measurement. If no suffix is included with the input
value, it is assumed to be in hertz per second. Input
range is IMHz/S to 6GHz/S. Preset: 160MHz/$S

CUTPUT 714;"FREQ:RATE:STOP 85.9MHZ/S"

CUTPUT 714;"FREQ:RATE:STOP?"
ENTER 714;Stop_rate
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FREQuency:STARt

(Set Start Frequency)

Syntax

Description

Example Command

5-22

Example Query

HP 117578

<HRE>] freq suff]
FREQuency:STARt { MAXimum
MINimum

When the HP 11757B is not making a signature

‘measurement, this command sets the start frequency for

sweeping of the notch.

For Static-M, Hysteresis M-Curve, and Dynamic-M tests,
this command sets the start frequency of the signature
measurement,

For Dynamic-S tests, this command sets the start
frequency of the linear sweep that occurs during the
measurement.,

For more information on the function of the start
frequency during signature measurements, see the

description of the key in the local part of

this manual.

OUTPUT 714;"FREQ:STAR 45.1MHz"

OUTPUT 714;"FREQ:STAR?"
ENTER 714;Start_frequency




HP 11757B FREQuency:STOP (Set Stop Frequency)
[ RS R ——
FREQuency:STOP

(Set Stop Frequency)

Syntax <WRE>{freg suff]
FREQuency:STOP ¢ MAXimum ‘

MINimum

Description  When the HP 11757B is not making a signature
, measurement, this command sets the stop frequency for
sweeping of the notch.

For Static-M, Hysteresis M-Curve, and Dynamic-M tests,
this command sets the stop frequency of the signature
measurement. '

For Dynamic-S tests, this command sets the stop
frequency of the linear sweep that occurs during the
measurement.

For more information on the function of the start
frequency during signature measurements, see the

description of the key in the local part of

this manual.
Example Command OUTPUT 714;"FREQ:STOP 70.OMHEz"
Example Query OUTPUT 714;"FREQ:STOP?"

ENTER 714;Stop_frequency
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T S
SWEep:ALL

(Control Sweep Mode for All Sweeps)

Syntax

Description

Example Command

5-24

_ FiXed
SWEep:ALL { SWEep

LIsTn

Controls the sweep mode for all three sweeps (notch
frequency, notch depth and attenuation). FIXed means
all sweeps off, and SWEep means all sweeps on. LISTn
means to use fade event n from the Fade Profile Table
(see the LIST subsystem for defining fade events). f nis
omitted then n is by default 0.

Example: “SWE:ALL LIST3” means to use fade event 3
from the Fade Profile Table. If a fade event is undefined
the message “UNAVAILABLE” will appear on the front
panel and no action will be taken by the instrument.
Preset: FIX.

No query is associated with this command.

Sets the sweep mode for notch frequency, notch depth
and attenuation to sweep:

OUTPUT 714;"SWE:ALL SWE"




HP 11757B

SWEep:TIME (Set Sweep Time)

SWEep:TIME
(Set Sweep Time)

Syntax

Description

Example Command

Example Query

<NRf>[ time suff]
SWEep:TIME ¢ MAXimum
MINimum

SWEep:TIME? [mxmﬂm}

MINimum

Sets the sweep time for all sweeps. Input range is 10ms
to 95.99sec. Preset: 5sec.

The query returns the sweep time setting.

Sets the sweep time to 150 ms:
OUTPUT 714;“SWE:TIME 150ms"

Reads the current sweep time:

OUTPUT 714;"SWE:TIME?"
ENTER 714;Sweep, time
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L T
SWEep:SLEW
(Set Slew Time)
Syntax <NRf>[time suﬁ]
SWEep :SLEW { MAXimum }
MINimum
, | MAXimum
SWEep : SLEW? [ M}:Nimum:l

Description  Sets the slew time for all parameters. Input range is
10ms to 99.99s. Preset: 100ms.

The query returns the slew time setting.

Example Command  Sets the slew time to its minimum (10 ms):
OUTPUT 714;"SWE:SLEW MIN"

Example Query Reads the current slew time:

OUTPUT 714;VSWE:SLEW?"
ENTER 714; Slew_time
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SWEep:SLEW:RATE (Set Maximum Slew Rate)

o S ST

SWEep:SLEW:RATE
(Set Maximum
Slew Rate)

Syntax

Description

Example Command

Example Query

<NRf> [dB per second suff]
MINimum

SWEep:SLEW:RATE { MAXimum

SWEep :SLEW:RATE?

Sets the notch depth maximum slew rate for an M-Curve
measurement. The range of allowable values is 10 to

500 dB/second. The Preset value is 200 dB/second.

The unit suffix DB/S and other IEEE suffixes such as
DB/MS and DB/KS are permitted.

The query returns the slew rate that is set.

To set the notch depth slew rate of 300 dB/second:
OUTPUT 714 ;"SWE:SLEW:RATE 300DB/S"

OUTPUT 714;“SWE:SLEW:RATE?"
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HP 11757B

SWEep:MODE (Set Single Sweep Mode)

S

SWEep:MODE

(Set Single Sweep Mode)

Syntax

Description

Example Command

Example Query

AUTO
. SWEep:MODE MANual |

SWEep :MODE?

Controls the single sweep mode. AUTO means that
sweeping is repeated continuously. MAN means single
sweep mode is enabled. In this mode, the Fader behaves
as follows:

Fader at START: The Fader sweeps from START to
STOP at the sweep rate.

Fader at STOP: The Fader sweeps from STOP to
START at the sweep rate.

Fader somewhere else: The Fader slews to the START
at the slew rate and then sweeps from START to
STOP at the sweep rate.

Preset: AUTO.

The query returns the single sweep mode. This query
returns AUTO or MAN so you must read itinasa
string.

Turns single sweep mode on:

QUTPUT 714;“SWE:MODE MAN"
Reads current single sweep mode:

QUTPUT 714;"SWE:MODE?"
ENTER 714;Single_sweep$
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Figure 5.1, Fade Profije Table
A fade event consists of betweey 3 and 2009 (inclusive)
poinis, but the total number of Points in 3] fage events

A poiat, ip turn, consists of five fields, one each for
frequency, a.ttenuation, depth, Phase, apgd time data,
Each point has a unique index between 1 apg 2000
(inclusive) (4500 in the case of Fader Option 001)

Each point js identified by an indez, a5 shown in Fig.

5 us, when we speak of pojpt 1 point 2, ete., we
Iean, the pojnt whose index is 1, the Pomt whose index
Is 2, ete

You can allow fade events to Overlap, e.g., ¥ou can defipe
fade event 3 to consist of Points 14 through 27, and fade



HP 117578

Note #

Description of LIST Subsystem

Typically, to define one or more fade events from scratch
you proceed as follows:

1. Initialize the Fade Profile Table using the
LIST:PRESet command.

2. Do the following in any order you wish:

Define the frequency values for all fade events using
the LIST:FREQuency command.

Define the attenuation values for ail fade events
using the LIST:POWer:AT Tenuation command.

Define the depth values for all fade events using the
LIST:POWer:DEPTh command.

Define the phase values for all fade events using the
LIST:POWer:DEPTh:PHASe command.

Define the time values for all fade events using the
LIST:TIME command.

3. Now group the above points into the desired fade
events using the LIST:SSEQuencen command.

To modify the points in one or more fade events, or to
create a new fade event:

1. Tell the Fader how you intend to modify the
existing values of the Fade Profile Table, using the
LIST:UPDate command. :

2. Use the appropriate command(s) in step 2 above to
modify the field(s) you wish. :

The Fader automatically makes the number of points
containing data always be that of the maximum number
of points for which data was input by the user. It does
this in the following way. Suppose that, say, points 1
through 67 contain frequency data, points 1 through 13
contain attenuation data, points 1 through 40 contain
depth data, points 1 through 23 contain phase data, and
points 1 through 2 contain time data. Then points 14
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Destription of LIST Subsystem ' HP 11757B

through 67 will contain the same attentuation value as
point 13; points 41 through 67 will contain the same
depth value as point 40; points 24 through 67 will
contain the same phase value as point 23; and points 3
through 67 will contain the same time value as point 2.

The number-of-points value returned by a query,
-however, is always the number you entered; it does not
include any of the points automatically added by the
Fader.
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HP 117578 : LIST:FREQuency (Enter Frequency Vaiues into Fade Profile Table)

e ™

LIST:FREQuency

(Enter Frequency Values into Fade Profile Table)

Syntax

Description

Example Command

<NR£> | freq suff]
LIST:FREQuency { MAXimum }
MINimum
<NRE>| freg suff]
» 4 MAXimum garnn
{ MI¥Nimum }

MAim
LIST:FREQuency? [ um}

MINimum

: MAXYimum
- - 2
LIST:FREQuency:POINts? [HIN" }

Sets the frequency field values for the Fade Profile Table.
You may set frequency values in a maximum of 2000
points in the Table. *RST does not affect the Table.
Same input range as notch frequency.

The LIST:FREQuency? query returns the values of
the frequency field in all points you previously entered
frequency data into in the Fade Profile Table.

The LIST:FREQuency:POINts? query returns the
number of points which the LIST:FREQuency? query
will return. Immediately after the LIST:PRESet
command has been executed this query will return 1.

Loads a sequence of frequencies (40 MHz, 50 MHz,
60 MHz, ard 70 MHz} into points 1, 2, 3, and 4,
respectively, in the Fade Profile Table:

OUTPUT 714;"LIST:FREQ 4OMHz,SOMHz,60MHz, TOMHz"
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LIST:FREQuency (Enter Frequency Values into Fade Profile Table) HP 11757B

Example Query Returns the frequency values in all points you previously
entered frequency data into in the Fade Profile Table:

OUTFUT 714;"LIST:FREQ?"
ENTER 714;4Array(*)

Example Query Returns the number of points you have previously
entered frequency field data into in the Fade Profile
Table.

QUTPUT 714;"LIST:FREQ:POIN?"
ENTER 714;:Points

The value of Points will be in the range from 1 through
2000. .
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HP 11757B  LIST:POWer:ATTenuation (Enter Attenuation Values into Fade Profile Table)

LIST:POWer:ATTenuation
(Enter Attenuation Values into Fade Profile Table)

Syntax

Description

<NR£>[DB] }

LIST:POWer:ATTenuation { ¥AXimom

MINimum
<NRf>
,{HAXimum } praee
MINimum

LIST:POWer:ATTenuation? [MAX }

MINimum

LIST:POWer:ATTenuation :POINts? HAX .
MINimum

Sets the attenuvation field values for the Fade Profile
Table. You may set attenuation values in a maximum
of 2000 points in the Table. *RST does not affect the
Table. Same input range as POW:ATT.

The LIST:POWer:ATTenuation? query returns

the values of the attennation field in all points you
previously entered attentuation data into in the Fade
Profile Table.

The LIST:POWer:ATTenuation:POINts?

query returns the number of points which the
LIST:POWer:AT Tenuation? query will return.
Immediately after the LIST:PRESet command has been
executed, this query will return 1.
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LIST:POWer:ATTenuation {Enter Attenuation Values into Fade Profile Table) HP 11757B

Example Command

Example Query

Example Query

5-34

Loads a sequence of attenuations (2.3 dB, 10.1 dB, -3.5
dB, and 99.0 dB) into points 1, 2, 3, 4, respectively, in
the Fade Profile Table.

OUTPUT 714;"LIST:POW:ATT 2.3,10.1,-3.5,99"

Returns the attenuation values in all points you
previously entered attenuation data into in the Fade
Profile Table:

OUTPUT 714;"LIST:PDW:ATT?"
ENTER T14;Array(*)

Returns the number of points you have previously
entered attenuation data into in the Fade Profile Table.

OUTPUT 714;"LIST:POW:ATT:POIN?"
ENTER 714;Points

The value of Points will be in the range from 1 through
2000.




HP 117578 LIST:POWer:DEPTh (Enter Depth Values into Fade Profile Table)

LIST:POWer:DEPTh

(Enter Depth Values into Fade Profile Table)

Syntax

Description

Example Command

<NR£>{DB] <NRE>
LIST:POWer:DEPTh { MAXimum » & MAXimum

MINimum MINimum

3 mea=

MAX imum
MINimum| =

LIST:POWer:DEPTH? [
MAX3

LIST:POWer:DEPTh:POINGS? Lo
MINimum

Sets the field depth values for the Fade Profile Table.
You may enter depth values into a maximum of 2000
points in the Table. *RST does not affect the Table.
Same input range as POW:DEPT.

The LIST:POWer:DEPTh? query returns the values of
the depth field in all points you previously entered depth
data into in the Fade Profile Table, '

The LIST:POWer:DEPTh:POINts? query returns the
number of points which the LIST:POWer:DEPTH?
query will return. Immediately after the execution of the
LIST:PRESet command, this query will return 1.

Loads a sequence of notch depths (10.2 dB, maximum,
0.9 dB, and 69.2 dB) into points 1, 2, 3, 4, respectively,
in the Fade Profile Table.

OUTPUT 714;"LIST:POW:DEPT 10.2,MAX,0.9,68.2°
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LIST:POWer:DEPTh (Enter Depth Values into Fade Profile Table) HP 117578
Example Query  Returns the depth values jn all points you previously
entered depth data into in the Fade Profile Table:

OUTPUT 714;"LIST:POW:DEPT?"
ENTER 714;Array(=)

Example Query  Returns the number of points into which you previously
entered depth data in the Fade Profile Table:

QUTPUT 714;"LIST:POW:DEPT:POIN?™
ENTER 714;Points

The valve of Points will be in the range from 1 through
2000.
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HP 117578 LIST:POWer:DEPTh:PHASe (Enter Phase Values into Fade Profile Table)

LIST:POWer:DEPTh:PHASe ‘
(Enter Phase Values into Fade Profile Table)

Syntax

Description

<NRE>
LIST:POWer:DEPTh:PHASe { ¥IiNimum }
NONMinimum
<NRf>
s { MINimum } s aan
NONMinimum

LIST:POWer:DEPTh:PHASe?

LIST:POWer:DEPTh: PHASe :POINES? [mm‘m]

MINimum

Sets the phase field values for the phase part of the Fade
Profile Table. You may set phase values in a maximum
of 2000 phases in the Table. You may also use 1 for
MINimum and 0 for NONMinimum. *RST does not
affect the table.

The LIST:POWer:DEPTh:PHASe? query returns the
value of the phase field in all points you previously
entered phase data into in the Fade Profile Table.
This query returns 1 for MINimum phase and 0 for
NONMinimum phase.

The LIST:POWer:DEPTh:PHASe:POINts?

query returns the number of values which the
LIST:POWer:DEPTh:PHASe? query will return.
Immediately after the execution of the LIST:PRESet
command, this query will return 1.
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LIST:POWerDEPTh:PHASe (Enter Phase Values into Fade Profile Table) HP 117578

Example Command  Loads 2 sequence of notch depth phases (non-minimum
phase, non-minimum phase, minimum phase, and
‘mon-minimum phase) into points 1, 2, 3, 4, respectively,
in the Fade Profile Table. Both of the following
commands are equivalent:

OUTPUT 714;"LIST:POW:DEPT:PHAS NONM,NONM,MIN ,NORM"
QUTPUT 714;"LIST:POW:DEPT:PHAS 0,0,1,0"

Example Query  Returns the depth phase value in all points you
previously entered depth phase data into:

OUTPUT 714;"LIST:POW:DEPT : PHAS?"
ENTER 714;Array(*)

Example Query Returns the number of points which you previously
entered notch depth phase data into in the Fade Profile
Table:

OUTPUT 714;"“LIST:POW:DEPT:PHAS:POIN?"
ENTER 714;Points

The value of Points will be in the range from 1 through
2000.
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HP 117578 LIST:PRESet (Preset Fade Profile Table)
T R

LIST:PRESet
(Preset Fade Profile Table)

Syntax LIST:PRESet

Description  Presets the frequency, attenuation, depth, phase, and
time fields in point 1 of the Fade Profile Table to
predefined values. These values are as follows:

frequency=70MHz;
attenuation=0d4B;
depth=04B;
phase=MIN;
time=>5sec.

The execution of the LIST:PRESet command includes
the equivalent of one execution of the command
“LIST:SSEQuencen 1,0” for each fade event n.

Note All the old Fade Profile Table data will be lost after
issuing this command.

Example Command  Sets all the fade profile SSEQ indexes to 1,0, and presets
point 1 of the Fade Profile Table to the above values:

OUTPUT 714;"LIST:PRES"
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m
LIST:SSEQuencen
(Set Start/Stop Indexes for Fade Events)
Syntax <NRE> <NRE>
LIST:SSEQuencen ( mlmum} s { HAXimum}
MINimum MINimum

MAXimum MAXimum
IST:SSE 7 R .
L fuencen [{HINim } {HINmum } ]

Description  Sets the start and stop indexes for fade event number
. n can be 2 value from 0 through 9. The indexes are
indexes into the Fade Profile Table, (For a definition of
“index”, see the introduction to these LIST commands,
and Fig. 5-2.) For example, the following command:

OUTPUT 714; "LIST:SSEQL 1,50"

defines that fade event 1 is composed of the points
whose indexes are from 1 through 50. Fade events can
overlap. *RST does not affect the fade event definitions.
Immediately after the execution of the LIST:PRESet
command, all fade events (0-9) have start index 1, stop
index 0. H the stop index is less than the start index,
the fade event is considered undefined.

The guery returns the start and stop indexes for fade
event n. n can have a value from 0 through 9.

Example Command  Sets fade event 3 to use fade table indexes 2 through 4:
OUTPUT 714;"LIST:SSEQ3 2,4"

Example Query  Returns the start and stop indexes for fade event 2.

OUTPUT 714; “LIST:SSEG2?"
ENTER 714;Start_index,Stop_index
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LIST:TIME (Enter Time Vaiues into Fade Profile Table)

T —
LIST:TIME

(Enter Time Values into Fade Profile Table)

Syntax

Description

Example Command

<NRf>| time suff]
LIST:TIME { MAXimum
MINimum
<NRE>[time suff]
» 4 MAXimum s aee
{ MINimum }

LIST:TIME? [HAX ]

MINimum

LIST:TIME:POINts? Mmum
1 MINimum

Sets the time field values for the Fade Profile Table. You
may set time values in 2 maximum of 2000 points in the
Table. *RST does not affect the Table. Input Tange is
100ms thru 10sec.

The LIST:TIME? query returns the value of the time
field in all points in the Fade Profile Table.

The LIST:TIME:POINts? query returns the number of
points you have previously entered time field data into.
Immediately after the LIST:PRESet command has been
executed, this query will return 1.

Loads a sequence of time values (150 ms, 120 ms,
minimum, and 1 s) into points 1, 2, 3, 4, respectively, in
the Fade Profile Table,

OUTPUT 714;"LIST:TIME 150ms,120ms,MIN,1"
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LIST.TIME (Enter Time Values into Fade Profile Table) HP 117578
Example Query Returns the time field values in all points you previously
entered time data into in the Fade Profile Table:
DUTPUT 714;LIST:TIME?

Example Query  Returns the number of points you have previously
entered time field data into:

OUTPUT 714;"LIST:TIME:PGIN?"
ENTER 714;Points

The value of Points will be in the range from 1 through
20600. ‘
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b

LIST:UPDate

LIST:UPDate (Set Editing Mode for Fade Profile Tabie)

(Set Editing Mode for Fade Profile Table)

Syntax

Description

Example Command

KEW
L :
IST:UPDate { APPen d}

LIST:UPDate?

Establishes the editing mode for the Fade Profile Table,
i.e., establishes where the next one or more LIST
commands will place their data, e.g., where the next
LIST:FREQuency command will place its frequency
data. NEW means that the fields in the current Table
will be overwritten starting at index 1. APP means that
the data will be appended to the existing data for that
field. Preset: NEW.

The LIST:UPDate? query returns the current editing
mode value. This value will be “NEW?” or “APP”, so
you must read the response to the query as a string,

Sets Fade Profile Table editing mode to APPend:
OUTPUT T714;"LIST:UPD APP"
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HP 11757B

TRIGger:SOURce (Set Trigger Source for Fader)

TRIGger:SOURce

(Set Trigger Source for Fader)

Syntax

Description

Example Command

. Example Query

IMMediat
TRIGger:S0URce { acia a}

EXTernal

TRIGger:S0URce?

Sets the trigger source for the fader and is used only
when the Fader is running an Internal Fade Event or is
Sweeping.

IMMediate means that the trigger signal used to start
the Sweep or Fade Event is considered to be always true.
Hence this is equivalent to auto trigger.

EXTernal means trigger from an external source. This
external source could be either the HP-IB “group
execute trigger” command or another Fader instrument
that is connected with the synchronization cable. The
Preset value is IMMediate. ‘

This trigger source has no effect on measurements.

The query returns the trigger source for the fader. This
query returns IMM or EXT so you must read it in as a
string.

OUTPUT 714;"TRIG:SOUR EXT"

QUTPUT T14;"TRIG:SCUR?"
ENTER 714;Trigger_source$
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TRIGger2:BER
(Set BER Threshhold)
Syntax - {<an> }
TRIGger2:BER { MAXimum
MINimum

Description  This command sets the BER threshold that is used to
compute data points in signature measurements. The
- value entered here is only used wher BER (not ALARM)

criteria is selected.

Input values can be le-3, 3e-4, le-4, 3e-5, 1e-5, or le-6.
Values between legal values will be rounded to the
nearest legal value. Preset: le-4

For more detail on how the HP 11757B computes bit
error rate, see the description of the (RADIO SETUP) key in
the local operation part of this manual.

The query returns the current BER threshold setting in

the Fader.
Example Command OUTPUT 714;"TRIG2:BER 1e-3"
Example Query QUTPUT 714;“TRIG2:BER?"

ENTER 714;Error_threshold
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TRiGger2:TiMer (Set Radio Wait Time)

TRIGger2:TiMer
(Set Radio Wait
Time)

Syntax

Description

Example Command

Example Query

<HRE> [ time suff]
TRIGger2:TIMer ( MAXimum
MINimum

TRIGger2:TIMer?

Sets a wait time that will execute after every notch
movement. This allows the radio some settling time
before 2 BER measurement is taken. The range of
allowable values is 10 ms to 10 s. The Preset value is 500

ms.

The query returns the wait time that is set.

To set the wait time to 150 ms:

OUTPUT 714;"TRIG2:TIM 150MS"

~ OUTPUT 714;"TRIG2:TIM?"

546-1




Subsystem Commands HP 11757

5-46.2




HP 11757B TRIGger2:BER:ECOunt (Set BER Accuracy)

TRIGger2:BER:ECOunt
(Set BER Accuracy)

Syntax

<NRf>
TRIGger2:BER:ECOunt ¢ MAXimum
' MINimum

Description  Sets the number of ERROR PULSE INPUT events to
wait for before calculating BER. Input can be 4, 8, 16,
32, 64, 128, 256, 512, 1024, 2048, 4096, 9182, 16384, or
32768. Values between legal values will be rounded to
the nearest legal value. Preset: 1024.

Smaller numbers make the measurement faster and less
accurate while larger numbers make the measurement
slower and more accurate. A more detailed explanation

of these tradeoffs is presented under the key
in the local operation part of the manual.

This feature is not used for Recovery Time
measurements where BER criteria is selected. In those
cases, errors are counted in periodic intervals (gate
times). The user has no control over the accuracy of the

neasurement.
Example Command CUTPUT 714;"TRIG2:BER:ECO 4096"
Example Query CUTPUT 714;"TRIG2:BER:ECO?"

ENTER 714;Error_count_criteria
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TRIGger2:BER:FREQuency
(SetRadio Bit Rate)
Syntax <NRf> [freq suff ]
TRIGger2:BER:FREQuency { MAZimum }
MINimum

Description Tells the HP 11757B the bit rate of the radio that is
sending the ERROR PULSE’s. Input range is 10kHz to
200MHz. Preset: 44.7MHz

For more defail on how the HP 11757B computes bif

error rate, see the description of the key in
the local operation part of this manual.

Example Command OUTPUT 714;"TRIG2:BER:FREQ 32MHZ"

Example Query OUTPUT 714;"TRIG:BER:FREQ?"
ENTER 7i4;Radio_bit._rate
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TRIGger2:BER:MULTiplier
(Scale incoming Errors)

Syntax

<NRf>
TRIGger2:BER:MULTiplier ¢ MAXimum
MINimum

Description  Tells Fader how ina,ny errors are actually in one ERROR
PULSE. Input range is 0.01 to 100. Preset: 1.

For more detail on how the HP 117578 coinputes bit

error rate, see the description of the key in
the local operation part of this manual.

The query returns the current MULTiplier setting in the

Fader.
Example Command OUTPUT 714;"TRIG2:BER:MULT 1.0"
Example Query QUTPUT 714;"TRIG2:BER:MULT?"

ENTER 714;5cale_factor
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b T
ERRor:COUPling
(Set Coupling for ERROR PULSE INPUT)

Syntax ) . ECL
| ERRor:COUPling {TTL
ERRor :CUPling?
Description  Sets the coupling for the ERROR PULSE INPUT. The

Preset value is ECL. _
The query returns the coupling for the ERROR PULSE

INPUT.
Example Command OUTPUT 714;"ERR:COUP ECL"
Example Query OUTPUT 714;"ERR:COUP?"

ENTER 714;Couple$
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ERRor:IMPedance
(Set Input Impedance for ERROR PULSE INPUT)
Syntax { <NRE> }
ERRor:IMPedance { MAXimum
MINimum

m:',mum
MINimum

ERRor:IMPedance? [

Description  Sets the input impedance of the ERROR PULSE
INPUT. Only the values 75 ohms or 10k ohms are
allowed. Values between 75 ohms and 10k ohms are
rounded to the nearest of these two values. The Preset

value is-75 Ohm.
The guery returns the input impedance of the ERROR.
PULSE INPUT.
Exampie Command CUTPUT 714;"ERR:IMP 10E3"
Example Query OUTPUT 714;"ERR:IMP?"

ENTER 71i4;Input_impedance
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ALARmM:COUPIling?
{Query the Coupling of ALARM INPUT)

Syntax ALARm:COUPling?

Description  Returns the coupling for the ALARM INPUT. The HP
117578 always returns “TTL”.

Example Query OUTPUT 714;"ALAR:COUP?"
ENTER 714;Couple$
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ALARm:IMPedance?
{Query the Input Impedance of ALARM INPUT)

Syntax ALARm:IMPedance?

Description  Returns the input impedance of the ALARM INPUT.
The HP 117578 always returns 10e3 ohms. '

Example Query QUTPUT 714;"ALAR:IMP?"
ENTER 714;Alarm_impedance
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ALARm:POL arity
(Set Polarity of the ALARM Input)
Syntax ALARm:POLarity { ?nggied}

ALARm:POLarity?

Description  Sets the polarity of the ALARM input. NORMal is
the same as positive; INVerted is the same as negative.
Preset: NORM.

The quer':)'r. returns the polarity of the ALARM input.

Exampie Command OUTPUT 714;"ALAR:POL NORM"

- Example Query OUTPUT 714;"ALAR:POL?"
. ENTER 714;Polarity$




HP 117578

EM:DEViation (Set Frequency Deviation for Dynamic-M}

M

FM:DEViation

(Set Frequency Deviation for Dynamic-M)

Syntax

Description

Example Command

Example Query

: <NRE>[freq suff 1
FM:DEViation { MAXimum
MINimum

MAXimum
:DEViation?
¥ E.Va.a mn:.. [H‘iﬁimum]

Sets frequency deviation for the Dynamic-M |
measurement. Input can be +1MHz, +2MHz, +4MHz,
+6MHz, +10MHz, or £20MHz. Values between legal
values will be rounded to the nearest legal value.
Negative values are accepted without error but they will
be changed to their “absolute value”. See the description
of the key in the local operation section

of this manual for a more detailed description of the
deviation. The Preset value is +1MHz

The query returns the frequency deviation for Dynamic
M measurement.

OUTPUT T714;"FM:DEV 4MHZ"

QUTPUT T714;"FM:DEV?"
ENTER 714;Peak.deviat ion
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FM:| NTerna!:RATE
(Set | -

Frequency Rate for Dynamic-M)

FM:INTernay ‘RATE
Syntax <NRf>[freq per sacond suff | }

MAXimum
MINimum
MINimum

FM: INTerna] *RATE? [ HAleum]

Descripticn Sets freqiiency rate for the Dynamic-M measurement.

HZ/s. Input can be 10MHz/s, 30MHz/S, IOOMHZ/S,
300MHz/S, 600MHz /S op 1200MHz/S. Values between
values wil] pe rounded to the Dearest legal valye,
See the description of the key in the local
Operation sectiog of this manual for a more detailed

Example Command oUTPUT T14;"FM: INT: RpTE 100MHzZ /g

Example Query OUTPUT 714, "FM:INT:RATE 2w
714; Frequancy_,rate
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HP 117578 ' CAL Culate:SMOothing:STATe (Enable/Disable EDGE ZOOM)

CALCulate:SMOothing:STATe
(Enable/Disable EDGE ZOOM)

, ~ N
Syntax CALCulate:SMOothing:STATe { GFF}

CALCulate:SMOothing:STATe?

Description  Turns the “EDGE Z0OM” feature on and off.
Preset: OFF. For a more complete explanation of the
EDGE ZOOM feature, refer to the description of the

key in the local operation part of this

manual.
The query returns the on/off state of EDGE ZOOM
feature. :
Example Command OUTPUT 714;“CALC:SMC :-STAT ) '
Example Query OUTPUT 714;"CALC:SMO:STAT?"

ENTER 714:Edge_zoom
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L

Test Mask Overview

How the Test Mask is Organized within HP-IB

5-58

The test mask is used to run a “pass/fail” test on the
data that is generated during a Static-M, Dynamic-M,
Dynamic-S, or Hysteresis M-Curve measurement.

The test mask is broken into two main sets of “x,y”
data; one set for minimum phase, and one set for
nonminimum phase. The number of “x,y” pairs for each
phase is set at a fixed value of 11. All eleven values must
be entered for the test mask to work properly. This
means a total of 44 (4 x 11) data values must be entered.

The 11 “x” and 11 “y” values for each phase are entered
with a separate command. These commands are
summarized below.

 “x” values for Minimum phase are entered with the
CALC:LIM:CONT:MIN command.

m “y” values for Minimum phase are entered with the
CALC:LIM:LOW:MIN command.

m “x” values for Nonminimum phase are entered with
the CALC:LIM:CONT : NONM command.

# “y” values for Nonminimum phase are entered with
the CALC:LIM:LOW:NONM command,

The values that are entered with these commands must
be separated by commas. Entered “x,y” pairs correspond
with each other respectively. For example, the first x
value entered for Minimum phase corresponds to the first
¥y value entered for Minimum phase.




HP 117578

Example Command

Exampie Query

Test Mask Overview

To enter a minimum phase test mask with the following
“x,y” values:

40e6,40 46e6,35 52e6,30 58e6,22 646,15 70e6,15 766,15
82e6,22 88e6,30 94e6,35 100e6,40

... you would use the following commands:

QUTPUT 714;"CALC:LIM:CONT:MIN 40e6,46e6,5206,
58e6,6406,70e6,7606,82¢6,88e5,94e6, 100e6"

QUIPUT 714;"CALC:LIM:LOW:¥IN 40,35,30,22,15,
15,15,22,30,35,40"

A query of any of the four commands will return the
11 data values that are currently stored. For example,
to download the Y values for minimum phase that
were entered in the above example, you would use the
following,

QUTPUT 714;“CALC:LIM:UPP:MIN?"
ENTER 714;Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y8,Y10
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L S

CALCulate'LIMit:STATe
(Turn Test Mask On/Off)
Syntax R oK
¥ CALCulate:LIMit:STATe { OFF}

CALCulate:LIMit:STATe?

Description  Turns the test mask on and off. Preset: OFF.

The query returns the on/off state of test mask.

Example Command ~OUTPUT 714;"CALC:LIM:STAT ON"

Example Query OUTPUT 714;"CALC:LIM:STAT?"
ENTER 714;Test_mask_flag
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HP 117578 CALCuiate:LIMItCONTrol: MINIimum {Load Test Mask “x” Min Data)

CALCulate:LIMit:CONTroi:MINimum
{Load Test Mask “x” Min Data)

Syntax

Description

Example Command

Example Query

CALCulate:LIMit:CONTrol :MINimum
vaiue, value,. ...

CALCulate:LIMit:CONTrol:MINimum?

Loads the Minimum phase, “x” axis data values for the
test mask. The maximum number of data values that
can be entered is 11. Loading this data always presets
the existing data to “Notch Frequency™ preset value first.

Preset has no effect on the values of the test mask.

The query returns the data as a list of numbers
separated by commas.

See the beginning of this subsystem (Test Mask
Overview) for an example command.

See the beginning of this subsystem (Test Mask
Overview) for an example query.
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CALCulatel IMit:CONTrol:NONMinimum
{l.oad Test Mask Nonmin “x” Data)

CALCulate:LIMit:CONTrol :NONMinimum
value, value,....

Syntax

CALCulate:LIMit:CONTrol :NOMMinimum?

Description Loads the Nonminimum phase, “x” axis data values for
the test mask. The maximum number of data values
that can be entered is 11. Loading this data always
presets the existing data to “Notch Frequency” preset
value first. '

Preset has no effect on the values of the test mask.

The query returns the data as a list of numbers
separated by commas.

Example Command  See the beginning of this subsystem (Test Mask
Overview) for an example command.

Example Query See the beginning of this subsystem (Test Mask
Overview) for an example query.
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HP 11757B CALCulate:LIMit1.OWer:MINimum (L.oad Test Mask Min “y” Data)

CALCulate:LIMit:LOWer:MINimum
(Load Test Mask Min “y” Data)

Syntax

Description

Example Command

Example Query

CALCulate:LIMit:LOWer :MINimum vaglue, value,....

CALCulate:LIMit:LOWer :MiNimum?

Loads the Minimum phase, “y” axis data values for the
test mask. The maximum number of data values that
can be entered is 11. Loading this data always presets
the existing data to “Notch Frequency” preset value first.

Preset has no effect on the values of the test mask.

The query returns the data as a list of numbers
separated by cornmas.

See the beginning of this subsystem (Test Mask
Overview) for an example command.

See the beginning of this subsystem {Test Mask
Overview) for an example command.
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CALCulate:L.IMitLOWer:NONMinimum
(L.oad Test Mask Nonmin “y” Data)

CALCulate:LIMit:LOWer :NONMinimum
value, value,. ...

Syntax

CALCulate:LIMit:LOWer:NONMinimum?

Description Loads the Nonminimum phase, “y” axis data values for
' the test mask. The maximum number of data values
that can be entered is 11. Loading this data always
presets the existing data to “Notch Frequency” preset
value first. :

Preset has no effect on the valnes of the test mask.

The query returns the data as a list of numbers
separated by commas.

Example Command  See the beginning of this subsystem (Test Mask
Overview) for an example command.

Example Query See the beginning of this subsystem (Test Mask
Overview) for an example command.
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CALCulate:LIMIt:FAIL? (Reports Test Mask Pass/Fail)

CALCulate:LIMit:FAIL?
(Reports Test Mask Pass/Fail)

Syntax

Description

Example Command

Example Query

CALCulate:LIMit:FAIL?

Returns a 1 if any of the measurement depths were
less than the corresponding LOWer :MINimum or

LOWer :NONMinimum limits. Returns a 0 if none of the
measurement depths were less than the corresponding
LOWer :MINimum or LOWer:NONMinimum limits.

H the measured values x-coordinate does not agree with
the test mask’s x-coordinate, the HP 11757B will linearly
interpolate between test mask x-coordinates to get a .
y-coordinate to compare with the measured y value. For
a more complete explanation of this interpolation see the

description of the key in the local operation
section of this manual.

This feature does not work for Recovery Time
measurements.

There is no command for this query

QUTPUT 714;"CALC:LIM:FAIL?"
ENTER T14;Pass_fail_flag
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4P 117678

CALCulate:LIMit:FCOunt?
(Report Number of Test Mask Fails)

Syntax

Description

Example Command

Example Query

5-68

CAlCulate:LIMit:FCOunt?

Returns the number of time the measurement depths
were less than the corresponding LOWer :MINimum or
LOWer : NONMinimum limits.

This feature does not work for Recovery Time
measurements.

There is no command for this query

QUTPUT 714;:"CALC:LIM:FcCO?"
ENTER 714;Fail_number




HP 117578 CONFigure:ARRay:DYNamic:FM {Configure Dynamic-M Measurement)
R

CONFigure:ARRay:DYNamic:FM
(Configure Dynamic-M Measurement)

Syntax (<NRE>) }

CONFigure:ARRay:DYNamic:FM { (MAXimum)
(MINimum)

somsasas| [ 321100 ]

» » Rm b4 F
BOTH ALA OFF

Description  Configures for a Dynamic-M measurement. The first
parameter is the number of points in the measurement.
This is required and must be in parenthesis.

The second parameter sets the phase (if omitted,
MINimum is assumed).

The third parameter is BER for “bit etror rate criteria”
or ALARm for ALARM criteria (if omitted, BER is
assumed). The specific BER criteria is set up with the
TRIGger2:BER:THReshold command.

The fourth parameter turns the MK SEARCH on

or off (if omitted, OFF is assumed). For a detailed
explaination of how MK SEARCH works, see the
description of the (MEAS SETUP) key in the local part of
this manual.

If you don’t use CONFigure before an INITIATE, the
current measurement setup will be used.

Example Command  The following example sets up and executes a
Dynamic-M measurement.

OPTION BASE 1

DIM Array(40)
OUTPUT 714;"*RST" ! PRESETS the HP 11787B
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OUTPUT 714;"TRIGGER2:BER:FREQ 44.7MHZ" ! Sets radio bit rate
QUTPUT 714;"FREQ:START SOMHZ" ! Set Start Freq to 50 MHz

OUTPUT 714;"FREQ:STOP 9OMHZ" ! Set Stop Freg to 90 MHz
OUTPUT 714;"TRIGGER2:BER:THR 1E-3" ! Sets 1E-3 threshold
OUTPUT 714;"FM:DEV &MHZ" ! Set Daviation

OUTPUT 714;"FM:INT:RATE 300MHZ/S ! Set Rate

!

! The following CONFIGURE command sets up a Dynamic-M

! measurement, 10 points, Both phases, BER Criteria, and
! MK Search OFF.

1

QUTPUT 714;"CONFIGURE:ARRAY:DYN:FM (10),BOTH,BER,OFF"

QUTPUT 714;"INITIATE" ! Starts the measurement
QUTPUT 714;“FETCH?" ! Gets the measured data
ENTER 714;Array(*) o _
QUTPUT 714;"FEICH:DFM? ! Gets the Dispersive Fade Margin

ENTER 714;Fade_margin

Example Query  This query returns a string which looks like the full

CONFigure command needed to represent the current
measurement setup (with all optional subsystems and
parameters included).

QUTPUT 714;"CONFIGURET"
ENTER 714;Configure$




HP 17578 cﬁﬂFigwe:ARRay:ﬁYNami6:SWEep (Configure Dynamic-S Measurement)

CONFigure:ARRay:DYNamic:SWEep
{Configure Dynamic-S Measurement)

Syntax

Description

Example Command

(<NRE>)
CONFigure:ARRay:DYNamic:SWEep { (MAXimum)

(MINimum)

HIEufm!fx BER

, | NONMinimum | , ALARm
BOTH

Configures for a Static-S measurement. The first
parameter is the number of points in the measurement.
This is required and must be in parenthesis.

The second parameter sets the phase (if omitted,
MINimum is assumed).

The third parameter is BER for “bit error rate criteria”
or ALARm for ALARM criteria (if omitted, BER is
assumed). The specific BER criteria is set up with the
TRIGger2:BER:THReshold command.

I you don’t use CONFigure before an INITIATE, the
current measurement setup will be used.

The following example sets up and executes a Dynamic-S
measurement.

CPTIOXN BASE 1

DIM Array(40)

OUTPUT 714;"*RST" ! PRESETS the HP 11757B
QUTPUT 714;"TRIGGER2:BER:FREQ 44.7MHZ" ! Sets radio bit rate
OUTPUT 714;"FREQ:START 40MHZ" ! Set Start Freq to 40 MHz
OUTPUT T14;"FREQ:STOP SOMHZ" ! Set Stop Fregq to S0 MEz
QUTPUT 714;"TRIGGER2:BER:THR 1E-3" ! Sets 1E-3 threshold
OUTPUT 714;"FREQ:RATE:START 10MHZ" ! Sets Start Rate
QUTPUT 714;"FReQ:RATE:STCOP 100MHZ" ! Sets Stop Rate
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1

! The following CONFIGURE command sets up a Dynamic-S

! measurement, 10 points, Both phases, and BER Criteria.
!

OUTPUT 714;"CONFIGURE:ARRAY:DYN:SWE (10),BOTH,BER"
QUTPUT 714;"INITIATE® ! Starts the measurement
CUTPUT 714;"FETCH?" ! Gets the measured data

ENTER 714;Array(*)

Example Query This query returns a string which looks like the full
CONTigure command needed to represent the current
measurement setup (with all optional subsystems and
parameters included).

OUTPUT 714;"CONFIGURE?"
ENTER 714;Configure$
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HP 117578 CONFigure:ARRay:HYSTeresis (Configure Hysteresis M-Curve Meas)

CONFigure:ARRay:HYSTeresis
(Configure Hysteresis M-Curve Meas)

Syntax

Description

Example Command

OPTION BASE 1
DIM Array(80)

(<NRE>)
CONFigure:ARRay:HYSTerisis { (MAXimum)

(MINimum)
BER ON
*|ALARm { ' | OFF

Configures for a Hysteresis M-Curve measurement.
The first parameter is the number of points in the
measurement. This is required and must be in
parenthesis.

The second parameter is BER for “bit error rate
criteria” or ALARm for ALARM criteria (if omitted,
BER is assumed). The specific BER criteria is set up
with the TRIGgexr2:BER: THReshold command.

The third parameter turns the MK SEARCH on
or off (if omitted, OFF is assumed). For a detailed
explaination of how MK SEARCH works, see the

description of the key in the local part of
this manual.

~ The phase for Hysteresis measurements is always BOTH.

H you don’t use CONFigure before an INITIATE, the
current measurement setup will be used.

The following example sets up and executes a Hysteresis
M-Curve measurement.

QUTPUT 714;"s=RST" ! PRESETS the HP 117878
OQUTPUT 714;"TRIGGER2:BER:FREQ 44.7TMHZ" ! Sets radio bit rate
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OUTPUT 714;"FREQ:START SOMHZ" ! Set Start Fregq to 50 MHz
OUTPUT 714;"FREQ:STOP 9OMHZ" ! Set Stop Freq to 90 MHz
OUTPUT 714;"TRIGGER2:BER:THR 1E-3" ! Sets 1E-3 threshold

t
! The following CONFIGURE command sets up a Hysteresis M-Curve
! measurement, 10 points, BER Criteria, and

! MK Search OFF.

1

OUTPUT 714;"CONFIGURE:ARRAY:HYST {10} ,BER,OFF"

QUTPUT 714;“INITIATE" ! Starts the measursment
QUTPUT T14;"FETCH?Y ! Gets the measured data
ENTER 714;Array(s)

OUTPUT 714;"FETCH:DFM? ! Gets the Dispersive Fade Margin
ENTER 714;Fade margin

Example Query  This query returns a string which locks like the full
CONFigure command needed to represent the current
measurement setup {with all optional subsystems and
parameters included).

QUTPUT 714 ;“CONFIGURE?"
ENTER 714;Configure$

5-72




HP 117578

CONFigure:ARRay:STATic (Configure Static-M Measurement)

CONFigure:ARRay:STATic
(Configure Static-M Measurement)

Syntax

Descripticn

Example Command

{<NRE>)
CONFigure:ARRay:STATic { (MAXimum)

(MINimum)
somagaca |, [ 5% 1,108 ]
BOTH ALARm OFF

Configures for a Static-M measurement. The first
parameter is the number of points in the measurement.
This is required and must be in parenthesis.

The second parameter sets the phase (if omitted,
MINimum is assumed). '

The third parameter is BER for “bit error rate criteria”
or ALARm for ALARM criteria (if omitted, BER is
assumed}. The specific BER criteria is set up with the
TRIGger2:BER:THReshold command.

The fourth parameter turns the MK SEARCH on
or off (if omitted, OFF is assumed). For a detailed
explaination of how MK SEARCH works, see the

description of the key in the local part of

this manual.

If you don’t use CONFigure before an INITiate, the
current measurement setup will be used.

The following example sets up and executes a Static-M
measurement.

OPTION BASE 1
DIM Array(40) _
OUTPUT 714;"=RST" ! PRESETS the HP 11757B
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OUTPUT 714;"TRIGGERZ:BER:FREQ 44.7MHZ" ! Sets radio bit rate
OUTPUT 714 ;"FREQ:START SOMHZ" ! Set Start Freq to 50 MHz
QUTPUT 714;“FREQ:STOP S0MHZ" ! Set Stop Freq to 90 Mz
CUTPUT 714;"TRIGGERZ2:BER:THR 1E~3" ! Sets 1E~3 threshold

-1 The following CONFIGURE command sets up a Static-M

! measurament, 10 points, Both phases, BER Criteria, and
! MK Search OFF.
1

CUTPUT 714;"CONFIGURE:ARRAY:STATIC (10),BCTH,BER,OFF"

OUTPUT 714;"INITIATE" ! Starts the measurement
GUTPUT 714;"FETCH?" - ! Gets the measured data
ENTER 714;Array(x)

QUTPUT 714;"FETCH:DFMT ! Gets the Dispersive Fade Margin

ENTER 714;Fade_margin

Example Query  This query returns a string which looks like the full

CONFigure command needed to represent the current
measurement setup (with all optional subsystems and
parameters included).

OUTPUT 714;"CONFIGURE?"
ENTER 714;Configure$




HPF 11757B CONFigure:RECovery {Configure Recovery Time Measurement)

CONFigure:RECovery
(Configure Recovery Time Measurement)
Syntax cenrigura:asc“aﬁ [iﬁm}

Description  Configures for a Recovery Time measurement. If the
parameter is omitted, BER is assumed.

If you dor’t use CONFigure before an INITIATE, the
current measurement setup will be assumed.

Example Command  The following example sets up and executes a Recovery
Time measurement.

OUTPUT 714;*RST ! PRESETS the HP 11757B

OUTPUT 714;"CONFIGURE:REC BER"

QUTPUT 714;"IRITIATE" ! Starts the measurement

DUTPUT 714;"FETCH?" ! Gets the measured data

ENTER 714;Recovery.time ! Gets a single value answer
! just like downloading the
! Dispersive Fade Margin.

Example Query  This query returns a string which looks like the full
CONFigure command needed to represent the current
~ measurement setup (with all optional subsystems and
parameters included).

QUTPUT 714 ;"CONFIGURE?"
ENTER 714;Configure$
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S O
INITiate

Syntax

Description

Example Command

Example Query

§-76

INITiate

Starts the currently configured measurement based on
the current measurement setup.

OUTPUT 714;"INITiate"

There is no query for this command.
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FETCh? (Download Last Measured Data)

FETCh?

(Download Last Measured Data)

Syntax

Description

FETCh?

This query causes the last measured data to be put into
the output buffer so it can be read with a subsequent
ENTER command.

For Static-M, Dynamic-M, and Dynamic-S
measurements, the data is returned in “frequency,
depth” pairs. For MINimurm or NONMinimum phases
the number of pairs of data will be equal to the number
of points specified when the data was taken.

For BOTH phase selections, the number of pairs of data -
will be equal to twice the number of points specified

- when the data was taken. The MINimum data will be

returned first in this case.

For Hysteresis M-Curve measurements, the data is also
returned in the same “frequency, depth” pairs. In this
case, the total number of pairs of data is four times the
number of points specified when the data was taken.
The data is returned in the following order:

1. Minimum phase, Outage Data (shallow to deep notch)

2. Minimum phase, Return Data (deep to shallow notch)

3. Non-Minimum phase, Outage Data (shallow to deep
notch)

4. Non-Minimum phase, Return Data {deep to shallow
notch)

I the last measurement was a Recovery Time
measurement, the data returned with the FETCH query
will be a single number representing the recovery time.
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Exampie Command  There is no command for this query.

Example Query OUTPUT 714; "FETCH?"
' ENTER 714;Measured_data(*)
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FETCh:DFM?
(Download Dispersive Fade Margin)

Syntax FETCh:DFM?

Description  Queries the last dispersive Fade Margin calculation.
You can query the last Dispersive Fade Margin
calculation only if the last measurerent was a Statie-M,
Dynamic-M, or Hysteresis M-Curve measurement.

Example Command  There is not command for this query.

Example Query OUTPUT 714;"FETCH:DFM?"
ENTER 714;Dispersive_fade_margin
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SYSTem:COMMunicate:GPIB:ADDRess (Set HP-IB Address)

SYSTem:COMMunicate:GPIB:ADDRess

(Set HP-IB Address)

Syntax

Description

Example Command

Example Query

<NRf>
SYSTem:COMMunicate:GPIB: ADDRass { MAXimum
MINimum

"
SYSTem:COMMunicate:GPIB: ADDRess? [ Axm“m}

MINimum

Sets the HP-IB address of the Fader. The Fader’s HP-IB
address can be from 0 to 30 (inclusive). Address 40 puts
the Fader into listen only mode. Address 50 puts the
Fader into talk only mode. Values between legal valnes
will be rounded to the nearest legal value. Preset has no
effect on the Fader’s HP-IB address. At the factory, the
Fader’s HP-IB address is set to 14.

The query returns the current HP-IB address.

To change the Fader’s HP-IB address to 12, run the
following program:

10 .OUTPUT 71i4; "SYST:COMM:GPIB:ADDR 12¢
20 END

To read the Fader’s current HP-IB address, run the
following program:

10 OUTPUT 714; “SYST:COMM:GPIB:ADDR?"

20 ENTER 714;Fadex_address

30 PRINT Fader_address

40 END

5-81




HP 117578

SYSTem:COMMunicate:PRINter:DESTination
(Select Printout Destination)

Syntax

Description

Example Command

Exampie Query

5-82

SYSTem:COMMunicate:PRINter:DESTination
{ INTernal

EXTearnal

SYSTem:COMMunicate :PRINter:DESTination?

Selects where printout requests will go. INTernal
selects the Fader’s internal printer. EXTernal selects
a printer external to the Fader. Preset: INTernal. To

-achieve the front panel “NONE” printout mode, use

“SYST:COMM:PRIN:STAT OFF”.

The query returns the current printout destination.

To change the Fader’s printout destination to external,
run the following program:

10 OUTPUT 714; "SYST:COMM:PRIN:DEST EXT"
20 END

To read the Fader’s current printout destination, run the
following program:

10 OUTPUT 714; “SYST:COMM:PRIN:DEST?"
20 ENTER 71i4;Print_dest$

-30 PRINT Print_dest$

40 END
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SYSTem:COMMunicate:PRINter:-DUMP
(Print Measurement Information)

Syntax

Description

Example Commands

PREView )
SYSTem:COMMunicate:PRINter : DUMP { ml“}

DATA

Outputs measurement information to a printer.
PREView corresponds to printing the measurement set
up information only. DATA corresponds to printing the
measurement graph and the “raw” measurement data.

The printout destination should be chosen using the
“SYSTem:COMMounicate:PRINter:-DESTination”

command.

This is an “execution” command and therefore has no
preset condition.

To print the Fader’s measurement setup to the Fader’s
internal printer, run the following program:

10 OUTPUT 714; "SYST:COMM:PRIN:DEST INT™
20 OUTPUT 71i4; "SYST:COMM:PRIN:STAT ON“
30 OUTPUT 714; "SYST:COMM:PRIN:DUMP PREV"
40 END

To print the Fader’s measurement setup to an external
printer, run the following program. Because the
controller and an external printer share the same HP-IB
bus with the Fader, performing an external print requires
line 40 below. Line 40 tells the printer at address 1 to
read the Fader’s (at address 14) output. The UNL and
DATA parts of the SEND 7 command make sure that

all other instruments (including the controller) are not
interfering with the printout:

10 OUIPUT 714; “SYST:COMM:PRIN:DEST EXT"
20 OUTPUT T14; “SYST:COMM:PRIN:STAT ON*
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30 QUTPUT 714; "SYST:COMM:PRIN:DUMP PREV"
40 SEND 7; UNL LISTEN 1 TALK 14 DATA
50 END

Example Query  There is no query for this command.
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SYSTem:COMMunicate:PRINter:STATe
(Enable/Disable Printer Qutput)

Syntax SYSTem:COMMunicate:PRINter:STATe { g:fF }

SYSTem:C0MMunicate:PRINter:STATe?

Description  Enables or disables printer output. Preset: OFF

The query returns the current printout enable/disable
state.

Exampie Command  To change the Fader’s printout enable/disable state to -
enabled, run the following program:

10 QUTPUT 714; "SYST:COMM:PRIN:STAT ON"
20 END

Example Query  To read the Fader’s current printout enable/disable
state, run the following program:

10 ODUTPUT T14; "SYST:COMM:PRIN:STAT?
20 ENTER 714;Print_state

30 PRINT Print_state

40 END
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SYSTem:DATE
(Set the Date)
Syntax <NRf> <NRf>
SYSTem:DATE ¢ MAXimum ;, MiXimum },
MINimum A MINimum
<NRf> '
{ MAiXimum
MINimum
" MAXimum ) ]
MINimom [
MAXimum
. 4
SYSTem:DATE? {HINim}’
MAXimum
A MINimum ]

Description  Sets the date. The first parameter is year with
millenium, the second parameter is month, and the third
parameter is day. The year can be from 1970 ( 70 on
front panel } to 2069 ( 69 on froat panel ). The month
range is 1 to 12. The day range will depend on the the
month - leap years are taken into account. Preset has no
affect on the Fader’s date.

The query returns the Fader’s current date.

Example Command  To set the Fader’s date to February 29th, 1992, run the
following program:

10 QUTPUT 714; “SYST:DATE 1992,2,29%
20 END
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Example Query To read the current date from the Fader, run the
following program:

10 OUTPUT 714; “SYST:DATE?"
20 ENTER 714;Year ,Month,Day
30 PRINT Year,Month,Day

40 END
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(Read Error Queue)

5-88

Syntax

Description

Note d

HP 117578

SYSTem:ERRoxr?

The “SYSTem:ERRor?” query returns the oldest
uncleared error number and error description from the
Fader’s HP-IB error queue.

When an error is read, it is cleared as long as the error
condition no longer exists.

When the “SYSTem:ERRor?” query is sent, only the
oldest unread error ia the HP-IB error queue will be
returned. Errors are returned in the following format:

generrnum, " generrmsg ; deterrmsg (deterrnum)”
Where,

& generrnum = The general error number.
& generrmsg == The general error message.

# deterrmsg = The detailed error message. This tells
exactly what caused the error condition in the Fader.
® deterrnum = The detailed error message number that

goes along with the deterrmsg.

H no detailed error information exists, only the general
error number and general error message will be returned.

The HP-IB error queue can contain a maxiroum of 16
error messages. If the HP-IB error queue overflows,
the 16th error will be replaced in the queue with
-350,"Queue overflow”. If the queue is empty, the
message 0, "No error” will be returned.

Preset has no effect on the HP-IB error queue. The
HP-IB error queue is only cleared at power up, by 7
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SYSTem:ERRor? (Read Error Queue)

sending the “*CLS” command, or by reading its entire
contents.

See Also  Error Messages Appendix

Example Command  There is no command for this query.

Example Query To cause an error condition and then query the Fader’s

10
20
30
40
50
60
70

HP-IB error queue, run the following program:

OUTPUT 714; "FREQ 100GHZ" !Creates frequency out of range error
DIM B$[160] -

QUTPUT 714; “SYST:ERR?" [Reads contents of HP-IB error quene.
ENTER 714; A, B%

PRINT A, B$
IF A <> 0 THEN 30 Program loops until all errors are read.
END '

The following should be printed to the controller display:

-222 “"Data out of range;N0 SWEEP FREQ(2005)"
0 "No error"
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(Press Front Panel Key)
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Syntax

Description

HP 117578

<NRf>
SYSTem:KEY { MAXimum

MINimum

MAXimum
SYSTem:KEY?
em:KEY [umm]

The “SYSTem:KEY” command presses a front panel key.
The input parameter is a key code which has a range
from 0 to 51.

The key code represents the hardware key to be pressed.
There is no unique key code for shifted functions and
“menu” features.

Key codes can not simply be strung together in a
command. If more than one key code is to appear on the
same command line, the subsequent key codes must be
preceded by “;KEY™. In other words, only one key code
per “SYSTem:KEY” command is allowed.

The query returns the last key pressed. If -1 is returned,
no key has been pressed since *RST, (PRESET) or since
the Fader was turned from off to on.

The valid key codes are shown in the following table:




HP 117578 SYSTem:KEY (Press Front Panel Key)

Fader Key Codes

Key Key Code Restrictions

75 MHz  forl 11758A or 117588 only
11758A or 117588 only
11758A or 117588 only

[+

67 MHz2

e

NOTCH DEPTH

SET STOP
INOTCH FREQ

b 3
z i

w0 =1 O

MIN PHASE

n
I
|

i

oo

11757A or 11757B only
11757TA or 11757B only
I11757A or 11757B only

28] &0
=

25
ENTER 26 or 44
SET START 28
29
30
a1

@@Ilmﬂa@@
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Fader Key Codes (continued)

Key Key Code Restrictions
33 11757A or 11757B only
(5) 34 11757A or 117578 only
® 35 11757A or 11757B only:
@ 36 11757A or 117578 ouly
38 11757A or 11757B only
© 39 11757A or 11757B only
40 11757A or 11757B only
@ 41 11757A or 11757B only
8 42 11757A or 11757B only
= 43 11757A or 11757B only
a4
46 11757B or 11758B only
MEAS TYPE) 47 117578 or 117588 only
48 117578 only
50 117578 or 11758B only
51 117578 or 117588 only

If a key code is sent that is between 0 and 51 inclusive,
but it does not appear in the table, it will be ignored. If
a key code is sent that is between 0 and 51 inclusive, but
it is not allowed in the Fader model receiving the key
code, it will be ignored.
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Example Command  To simulate pressing the and () keys, run

the following program:

10 OUTPUT 714; “"SYST:KEY 8;KEY 30"
20 END '

Example Query  To read the last key pressed, run the following program:

10 OUTPUT 714; "SYST:KEY?"
20 ENTER 714; Last_key

30 PRINT Last_key

40 END - '
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SYSTem:TIME
(Set the Clock Time)

Syntax

Description

5-94

<NRE> <NRf>
SYSTem:TIME < MAXimum », MAXimum >,
MINimoem MINimum
<KRE>
MAX imum
MINimum
[ [ MAXimum) ]
MINimpum { "
MAXimum
:TIME? .
SYSTem:T { HINimum}

MAXimam
| | MINimum j ]

Sets the Fader’s clock time. The first parameter is

hour, the second parameter is minutes, and the third
parameter is seconds. The hour range is 0 to 23. The
minutes range is 0 to 59. Seconds can only be 0 or 60.
Values between 0 and 60 are rounded to the closest value
of the two. If seconds is equal to 60 after rounding,
seconds is rounded up to 0 and one is added to the
minutes. If necessary, this “carry” will propagate up to
the hour and to the date too. Preset has no affect on the
Fader’s clock time.

The query returns the Fader’s current clock time.
Seconds is always 0.
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Example Command  To set the Fader’s clock time to 3:59 PM, run the
following program: _
10 OQUTPUT 714; "SYST:TIME 1§,59,0"
20 END

Example Query To read the current time from the Fader, run the
following program:

10 QUTPUT 714; “SYST:TIME?"

20 ENTER 714;Hour,Minutes,Seconds
30 PRINT Hour,Minutes,Seconds

40 END
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SYSTem:VERSion?

(Read SCP1 Version)

Syntax

Description

Example Command

5-86

Example Query

SYSTem:VERSion?

The “SYSTem:VERSion?” query returns the SCPI
(Standard Commands for Programmable Instruments)
version number that the Fader supports.

When the “SYSTem:VERSion?” query is sent, the
following is returned:

zzzz.y<NL>

Where:

zzzz ::= the year of the SCPI standard, and
y == the version number within that year.

The SCPI version number that the Fader supports at the
writing of this manual is 1991.0.

The SCPI version number that the Fader with Option
001 supports at the writing of this manual is 1990.0.

There is no command for this query.

To read the SCPI version number supported by the
Fader, run the following program:

10 QUTPUT 714; "SYST:VERS?"
20 ENTER 714; Scpi_vers$
30 PRINT Scpi_vers$

40 END



HP 11757B STATus:OPERation:CONDition? (Read Operation Condition Register)

STATus:OPERation:CONDition?
(Read Operation Condition Register)

Syntax STATus:0PERation:CONDition?

Description  The “STATus:0PERation:CONDition?” query returns
‘ the contents of the Operation Condition register.

The Operation Condition register is constantly updated
as operational conditions occur. No conditions are saved
in this register.

When you read the contents of the Operation Condition
register, the value returned is the total bit weights of all
the bits that are high at the time you read it. When you
read the contents of the Operation Condition register
using this command, the register’s contents are not
altered.
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Operation Condition Register Bit Definitions

HP 11757B

Bit Weight Condition
15 32768 | Not used - always 0.
14 16384 |{Not-used - always 0.
13 8192 Not used - always 0.
12 4096 | Not used - always §.
11 2048 Not used - always 0.
10 1024 | Not used - always 0.
9 512 Not used - always 0.
8 256 0 = not printing;
1 = printing.
7 128 Not used - always (.
6 64 Not used - always 0.
5 32 0 == not waiting for trigger;
1 = waiting for trigger.
4 16 0 = not measuring;
1 = measuring.
3 8 0 = not sweeping;
1 = sweeping.
2 4 Not used - always 0.
1 2 0 = instrument is not settling;
1 = instrument is settling.
0 1 No used - always 0.

Example Command

Example Query
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There is no command for this query.

To read the contents of the Fader’s Operation Condition

register, run the following program:

10 OUTPUT 714; “STAT:0PER:CONDT"

20 ENTER 714; Oper.cond
30 PRINT Oper.cond
40 END
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Related Commands

See Also

STATus:OPERation?
STATus:OPERation:ENABle
STATus:OPERation:PTRansition
STATus:0PERation:NTRansition
*STB? :

Common Commands
“Related Documents” in Appendix D
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STATus:OPERation:ENABIe .
(Operation Event Enable Register)
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Syntax

Description

STATus :CPERation:ENARle number
Where:

number is the number representing the value of bits in
the Operation Event Enable register to be set. The
number can be from 0 to 65535.

STATus:OPERation:ENABle?
Returned format:
number<NL>
Where:

number ::= The current value of the Operation Event
Enable register.

The “STATus:OPERation:ENABle” command sets the
contents of the Operation Event Enable register.

The Operation Event Enable register contains a mask
value for the bits to be enabled to set bit 7 in the status
byte. A one (1) in the Operation Event Enable register
will enable the corresponding bit in the Operation Event
register to set bit 7 in the status byte. A zero (0) will
disable the bit.
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Operation Event Enable Register Bit Definitions

Bit Weight Condition

15 32768 |X - don’t care.

14 16384 |X - don’t care.

13 8192 (X - don’t care.

12 4096 . {X - don’t care.

11 2048 ] X - don’t care.

10 1024 X - don't care.

9 512 X - don’t care.

8 256 0 = inhibit a “printing” event from setting bit 7 in the
status byte.
1 = enable a “printing” event to set bit 7 in the status byte.

7 128 X - don’t care.

6 64 X - don’t care.

5 32 0 = inhibit a “trigger wait” event from setting bit 7 in the
status byte.
1 = enable a “trigger” wait event to set bit 7in the status
byte.

4 16 0 = imhibit 2 “measuring event” from setting bit 7 in the
status byte. .
1 = enable a “measuring event” to set bit 7 in the status
byte. ,

3 g 0 = inhibit a “sweeping” event from setting bit 7 in the
status byte. :
1 = enable a “sweeping” event to set bit 7 in the status byte.

4 X - don’t care.

1 2 0 = inhibit & “settling” event from setting bit 7 in the
status byte. ‘
1 = enable a “settling” event to set bit 7 in the status byte.

0 1 X - don’t care,
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Exampie Command

Example Query

Related Commands

5-102

See Also

To enable a “settling” or 2 “sweeping” event in the
Operation Event register to set bit 7 in the status byte,
run the following program:

10 QUTPUT 714; “STAT:0PER:ENAB 10"
20 END

To read the contents of the Fader’s Operation Event
Enable register, run the following program:

10 OQUTPUT 714;"STAT:0PER:ENAB?"
20 ENTER T1i4; Cper_enab

30 PRINT Dper_enab

40 END

STATus:0PERation?
STATus:0PERation:CONDition?
STATus:0PERation:PTRansition
STATus:0PERation:NTRansition
*STB?

Common Commands
“Related Documents” in Appendix D
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STATus:OPERation? (Read Operation Event Register)

STATus:OPERation?

~ (Read Operation Event Register)

Syntax

Description

STATus:0PERation[ :EVENt]?

The “STATus:OPERation[:EVENt]?” query returns the
contents of the Operation Event register.

The Operation Event register holds a record of the
state changes in the Operation Condition register that
were enabled by the Operation Edge Registers. The
Operation Edge Registers are the Operation Positive
Transition Register and the Operation Negative
Transition Register.

When you read the contents of the Operation Event
register, the value returned is the total bit weights of all
the bits that are high at the time you read it. When you
read the contents of the Operation Event register using
this command, the register is cleared (set to zero).
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Operation Event Register Bit Definitions

Bit Weight ' Condition
15 32768 | Not used - always 0. :
14 16384 | Not used - always 0.
13 8192 Not used - always 0.

12 4096 Not used - always 0.
11 2048 Not used - always 0.
10 - 1024 Not used - always 0,
9 512 Not used - always 0.
8 256 0 = a “printing” event has not occurred in the Operation
Condition register that is defined by the Operation Edge
registers.

1 = a “printing” event has occurred in the Operation
Condition register that is defined by the Operation Edge

registers.
7 128 Not used - always 0.
§ 64 Not used - always 0.
5 32 0 = a “trigger wait” event has not occurred in the

Operation Condition register that is defined by the
Operation Edge registers.

1 = a “trigger wait” event has occurred in the Operation
Condition register that is defined by the Operation Edge
registers. ‘

4 16 0 = a “measuring” event has not occurred in the Operation
Condition register that is defined by the Operation Edge
registers,

1 = a “measuring” event has occurred in the Operation
Condition register that is defined by the Operation Edge
registers,

3 8 0 = a “sweeping” event has not occurred in the Operation
Condition register that is defined by the Operation Edge
registers.

1 = a “sweeping” event has occurred in the Operation
Condition register that is defined by the Operation Edge
registers,
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STATus:OPERation? (Read Operation Event Register)

Operation Event Register Bit Definitions (continued)

Bit Weight Condition

2 4 Not used - aiways 0. _ )

1 2 0 = a “settling” event has not cccurred in the Operation
Condition register that is defined by the Operation Edge
registers.

1 = a “settling” event has occurred in the Operation
Condition register that is defined by the Operation Edge
registers.

0 1 Not used - always 0.

Example Command

Example Query

Related Commands

See Also

The Operation Event register is also set to zero (0) after
the “*CLS” command is sent.

There is no command for this query.

To read the contents of the Fader’s Operation Event
register, run the following program:

10 QUTPUT 714; "STAT:0PER:EVENT"
20 ENTER 714; Oper_event

30 PRINT Oper_event

40 END

STATus:OPERation: CONDition?
STATus:OPERation:ENABle
STATus:OPERation:PTRansition
STATus:0PERation:NTRansition
*STB?

Commeon Commands
“Related Documents” in Appendix D
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STATus:OPERation:NTRansition
(Operation Negative Transition Reg)

5-106

Syntax

Description

STATus:0PERation:NTRansition number
Where:

number is the number representing the value of bits in

the Operation Negative Transition register to be set.

The number must be from ¢ to 65535.
STATus:0PERation:NTRansition?

Returned format:

number<NL>

Where:

number ::= The current value of the Operation Negative
Transition register.

The “STATus:OPERation:NTRansition” command is
used to define which bits in the Operation Condition
register will set the corresponding bit in the Operation
Event register on a one 1o zero state change.




HP 117578 STATus:OPERation:NTRansition (Operation Negative Transition Req)

Operation Negative Transition Register Bit Definitions
Bie Weight Condition
15 '} 32768 X - don’t care.
14 16384 |X - don’t care.

13 . 8192 X - don’t care.
12 4098 X - don’t care.
11 2048 X - don’t care.
10 1024 |X - don’t care.
9 512 X - don’t care:
8 256 0 == inhibit a one to zero state change of the printing bit

from setting bit 8 in the Operation Event register.
1 = enable a one to zero state change of the printing bit to
set bit 8 in the Operation Event register.
128 X - don't care.
64 X - don’t care.

32 0 = inhibit a one to zero state change of the trigger wait bit
from setting bit 5 in the Operation Event register.

1 = enable a one to zero state change of the trigger wait bit
to set bit 5 in the Operation Event register.

4 16 0 = inhibit a one to zero state change of the measuring bit
from setting bit 4 in the Operation Event register.

1 = enable a one to zero state change of the measuring bit
to set bit 4 in the Operation Event register.

3 8 0 = inhibit a one to zero state change of the sweeping bit
from setting bit 3 in the Operation Event register.

1 = enable 2 one to zero state change of the sweeping bit to
set bit 3 in the Operation Event register.

4 X - don’ care.

1 2 0 = inhibit a one to zero state change of the “settling” bit
fromn setting bit 1 in the Operation Event register.

1 = enable a one to zero state change of the “settling” bit to
set bit 1 in the Operation Event register.

0 1 X - don’t care.

S -3

o
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Example Command To enable the “measuring bit” in the Operation
Condition register to set the “measuring bit” in the
Operation Event register on a one to zero state change,
run the following program:

10 OUTPUT 714; “STAT:0PER:NTR 16"
20 END

Example Query To read the contents of the Fader’s Operation Negative
Transition register, run the following program:

10 OUTPUT 714;"“STAT:0PER:NIR?"
20 ENTER 714; Oper._ntr

30 PRINT Oper_ntr

40 END

Reiated Commands STATus:0PERation[:EVENt]?
STATus:OPERation:CONDition?
STATus:OPERation:ENABIe
STATus:0PERation:PTRansition
*STH?

See Also Common Commands
“Related Documents” in Appendix D
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STATus:OPERation:PTRansition
(Operation Positive Transition Reg)

Syntax

Description

STATus:0PERation:PTRansition number
Where:

number is the number representing the value of bits in
the Operation Positive Transition register to be set. The
number must be from 0 to 65535.

STATus:0PERation:PTRansition?
Returned format:
number<NL>
Where:

number = The current value of the Operation Positive
Transition register. ‘

The “STATus:OPERation:PTRansition” command is
used to define which bits in the Operation Condition
register will set the corresponding bit in the Operation
Event register on a zero to one state change.
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Operation Positive Transition Register Bit Definitions

Bit Weight Condition

15 32768 | X - don’t care.

14 16384 {X - don’t care.

13 8192 X - don’t care.

12 4096 | X - don’t care.

11 2048 | X - don’t care.

10 1024 X - don’t care.

9 512 X - don’t care.

8 256 |0 = iphibit a zero to one state change of the “printing” bit
from setting bit 8 in the Operation Event register.
1 = enable a zero to one state change of the “printing” bit
to set bit 8 in the Operation Event register.

7 128 X - don’t care. '

& 64 X - don’t care.

5 32 0 = inhibit a zero to one state change of the “trigger wait”
bit from setting bit 5 in the Operation Event register.
‘1 == enable a zero to one state change of the “trigger wait”
bit to set bit 5 in the Operation Event register.

4 16 0 = inhibit a zero to one state change of the “measuring”
bit from setting bit 4 in the Operation Event register.
1 = enable a zero to one state change of the “measuring” bit
to set bit 4 in the Operation Event register.

3 8 ¢ = inhibit a zero to one state change of the “sweeping” bit
from setting bit 3 in the Operation Event register.
1 = enable a zero to one state change of the “sweeping” bit
to set bit 3 in the Operation Event register.

2 4 X - don’t care. '

1 2 0 = inhibit a zero to one state change of the “settling” bit
from setting bit 1 in the Operation Event register.
1 = enable a zero to one state change of the “settling” bit to
set bit 1 in the Operation Event register.

0 1 X - don’t care.




HP 117578 STATus:OPERation:PTRansition (Operation Positive Transition Reg)

~ Example Command

Exampie Query

Related Commands

See Also

To enable the “settling bit” in the Operation Condition

© register to set the “settling bit” in the Operation Event

register on a zero to one state change, run the following
program:

10 QUTPUT 714; "STAT:0OPER:PTR 2"
20 END

To read the contents of the Fader’s Operation Positive
Transition register, run the following program:

10 OUTPUT 714;"STAT:0PER:PTR?"
20 ENTER 714; Oper_ptr

30 PRINT Oper_ptr

40 END

STATus:OPERation[:EVENt]?
STATus:OPERation:CONDition?
STATus:OPERation:ENABIe
STATus:OPERation:NTRansition
*STH?

Common Commands
“Related Documents” in Appendix D
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(Preset STATus Registers)
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Syntax STATus :PRESet

Description The “STATus:PRESet” command sets the following
STATus registers to a preset state:

Operation Event Enable register
(STAT:OPER:ENAB)

Operation Negative Transition register
(STAT:OPER:NTR)

Operation Positive Transition register
(STAT:OPER:PTR)

Questionable Event Enable register
(STAT:QUES:ENAB)

Questionable Negative Transition register
(STAT:QUES:NTR)

Questionable Positive Transition register
(STAT:QUES:PTR)

When the “STATus:PRESet” command is sent, the
status registers are preset as shown in the following

table.
Status Register Preset State.
Register STATus:PRESet Value
Operation Event Enable register 0
Operation Negative Transition register 0
Operation Positive Transition register 65535
Questionable Event Enable register i
Questionable Negative Transition register 0
Questionable Positive Transition register 63535
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Example Command

STATus:PRESet (Preset STATus Registers)

To set the status registers listed above to a preset state,
run the following program:

10 OUTPUT 7i4; "STAT:PRES"
20 END

Example Query  There is no query for this command.

Related Commands

See Also

STATus:OPERation{:EVENt]?
STATus:0PERation:CONDition?
STATus:0PERation:ENABle
STATus:OPERation:NTRansition
STATus:OPERation:PTRansition
Status:Questionable? -
STATus:QUEStionable:CONDition?
STATus:QUEStionable:ENABle
STATus:QUEStionable:NTRansition
STATus:QUEStionable:PTRansition
*STB?

Common Commands
“Related Documents” in Appendix D
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STATus:QUEStionable:CONDition?
(Read Questionable Condition Register)
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Syntax

Description

STATus :QUEStionable:CONDition?

The “STATus:QUEStionable:CONDition?” query
returns the contents of the Questionable Condition

register.

The Questionable Condition register is constantly
updated as questionable conditions change. No
conditions are saved in this register.

When you read the contents of the Questionable
Condition register, the value returned is the total bit
weights of all the bits that are high at the time you read
it. When you read the contents of the Questionable
Condition register using this command, the register’s
contents are not altered.
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Questionable Condition Register Bit Definitions

Bit ‘Weight Condition
15 32768 | Not used - always 0.
14 16384 |Not used - always 0.
13 8192 Not used - always 0.
12 4096. |Not used - always 0.
11 2048 Not used - always 0.
i0 1024 Not used - always 0.
9 - 512 Not used - always 0.
8 256 0 = instrument is calibrated.
1 == instrument is uncalibrated.
7 128 Not used - always 0.
6 64 Not used - always 0.
5 32 0 = frequency is calibrated;
1= frequency is uncalibrated.
4 18 Not used - always G.
3 8 0 = depth or attenuation is calibrated;
1 == depth or attenuation is uncalibrated.
2 4 Not used - always 0.
1 2 Not used - always 0.
0 1 Not used - always 0.

Example Command

Example Query

There is no command for this query.

To read the contents of the Fader’s Questionable -
Condition register, run the following program:

10 OUTPUT 714; "STAT:QUES:COND?"
20 ENTER 714; Ques_cond

30 PRINT Ques_cond

40 ERD
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Related Commands
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See Also

Status:Questionable?
STATus:QUEStionable:ENABIle
STATus:QUEStionable:PTRansition
STATus:QUEStionable:NTRansition
*STB?

Common Commands
“Related Documents” in Appendix D
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L

STATus:QUEStionable:ENABIle
{Questionable Event Enable Register)

Syntax STATus:QUEStionable:ENABle number
Where:

number is the number representing the value of bits in
the Questionable Event Enable register to be set. The
number must be from 0 to 65535.

STATus:QUEStionable:ENABle?
Returned format:
number<NL>
Where:

number ::= The current value of the Questionable Event
Enable register.

Description  The “STATus:QUEStionable:ENABle” command sets the
contents of the Questionable Event Enable register.

The Questionable Event Enable register contains a
mask value for the bits to be enabled to set bit 3 in
the status byte. A one (1) in the Questionable Event
Enable register will enable the corresponding bit in the
Questionable Event register to set bit 3 in the status
byte. A zero (0) will disable the bit.
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Questionable Event Enable Register Bit Definitions

Bit Weight Condition

15 32768 | X - don’t care.

14 16384 | X - dor’t care.

13 8192 X - don’t care.

12 4096 X - don’t care.

11 2048 X - don’t care.

10 1024 X - don’t caze.

9 512 X - don’t care.

8 256 0 == inhibit an “instrument uncalibrated” event from setting
bit 3 in the status byte,
1 = enable an “ipstrument uncalibrated” event to set bit 3
in the status byte.

7 128 X - don’t care.

] 64 X - don’t care.

5 32 0 = inhibit a “frequency uncalibrated” event from setting
bit 3 in the status byte.
1 = enable a “frequency uncalibrated” event to set bit 3 in
the status byte.

4 16 X - don’t care.

3 8 0 = inhibit a “depth or attenuation uncalibrated” event
from setting bit 3 in the status byte.
1 == enable a “depth or attenuation uncalibrated” event to
set bit 3 in the status byte.

2 4 X - don’t care.

1 2 X - don’t care.

] 1 X - dont care.

Example Command  To enable a “frequency uncalibrated” event in the
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Questionable Event register to set bit 3 in the status
byte, run the following program:

10 QUTPUT 714 “"STAT:QUES:ENAB 32"
20 END '
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Example Query  To read the contents of the Fader’s Questionable Event
Enable register, run the following program:

10 OQUTPUT 714;"STAT:QUES:ERAB?"
20 ENTER 714; QJues_enab

30 PRINT Ques_enab

40 END

Related Commands Status:Questionable?
STATus:QUEStionable: CONDition?
S$TATus:QUEStionable:PTRansition
STATus:QUEStionable:NTRansition
*STRB?

See Also Common Commands
. “Related Documents” in Appendix D
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STATus:QUEStionable?
(Read Questionable Event Register)

5-120

Syntax

Description

-STATus:QUEStionable?

The “STATus:QUEStionable?” query returns the
contents of the Questionable Event register.

The Questionable Event register holds a record of the
state changes in the Questionable Condition register
that were enabled by the Questionable Edge Registers.
The Questionable Edge Registers are the Questionable
Positive Transition Register and the Questionable
Negative Transition Register.

When you read the contents of the Questionable Event
register, the value returned is the total bit weights of all
the bits that are high at the time you read it. When
you read the contents of the Questionable Event register
using this command, the register is cleared (set to zero).
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Questionable Event Register Bit Definitions

Bit Weight Condition
15 32768 | Not used - always (.
14 16384 |{Not used - always 0.
13 8192 Not used - always 0.

12 4096 Not used - always 0.
11 2048 Not used - always 0.
10 1024 Not used - always 0.
g 512 Not used - always (.
8 256 0 = an “instrument uncalibrated” event has not oceurred in

the Questionable Condition register that is defined by the
Questionable Edge registers.

1 = an “instrument uncalibrated” event has occurred in the
Questionable Condition register that is defined by the
Questionable Edge registers. '

7 128 Not used - always 0.
6 64 Not used - always 0.
5 32 0 = a “frequency uncalibrated” event bas not occurred in

the Questionable Condition register that is defined by the
Questionable Edge registers.

1 = a “frequency uncalibrated” event has occurred in the
Questionable Condition register that is defined by the
Questionable Edge registers.

4 16 Not used - always 0.

3 8 0 = a “depth or attenuation uncalibrated” event has not
occurred in the Questionable Condition register that is
defined by the Questionable Edge registers.

1 = a “depth or attenuation uncalibrated” event has
occurred in the Questionable Condition register that is
defined by the Questionable Edge registers.

4 Not used - always 0.

1 2 Not used - always (.

1 Not used - always 0.

The Questionable Event register is also set to zero (0)
after the “*CLS” command is sent.
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Example Command  There is no command for this query.

Example Query  To read the contents of the Fader’s Questionable Event
register, run the following program:

10 QUTPUT 714; “STAT:QUES:EVEN?T®
20 ENTER 714; {Ques_event

30 PRIKRT Ques.event

40 END

Related Commands STATus:QUEStionable:CONDition?
STATus:QUEStionable:ENABle
STATus:QUEStionable:PTRansition
STATus:QUEStionable:NTRansition
*STB?

See Also Common Commands
“Related Documents” in Appendix D
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STATus:QUEStionable:NTRansition
(Questionable Negative Transition Reg)

Syntax STATus:QUEStionable:NTRansition number
Where:

number is the number representing the value of bits in
the Questionable Negative Transition register to be set.
The number must be from 0 to 65535.

STATus:QUEStionable:NTRansition?
Returned format:
number<NL>
Where:

number 1= The current value of the Questionable
Negative Transition register.

Description  The “STATus:QUEStionable:NTRansition” command
is used to define which bits in the Questionable
Condition register will set the corresponding bit in
the Questionable Event register on a one to zero state
change. :
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Questionable Negative Transition Register Bit Definitions

Bit Weight Condition
15 32768 (X - don’t care.
14 16384 | X - don’t care.
13 B1g2 X - don’t care.
12 4096 X - don’t care.

11 2048 X - don’t care.

10 1024 X - don’t care.

g 512 X - don’t care. .

8 256 G = inhibit a one to zero state change of the “instrument

uncalibrated” bit from setting bit 8 in the Questionable
Event register.

1 == enable a one to zero state change of the “instrument
uncalibrated” bit to set bit 8 in the Questionable Event
register. '

7 128 X - don’t care.

84 X - don’t care.

5 32 0 = inhibit a one to zero state change of the “frequency
uncalibrated” bit from setting bit 5 in the Questionable
Event registez.

= enable a one to zero state change of the “frequency
uncalibrated” bit to set bit 5 in the Questionable Event

- register.

4 16 X - don’t care.
3 8 0 == inhibit a one to zero state change of the “depth or
attenuation uncalibrated” bit from setting bit 3 in the
Questionable Event register. '
1 = enable a one to zero state change of the “depth or
attenuation uncalibrated” bit to set bit 3 in the
Questionable Event register.
2 4 X - don’t care.
X - don’t cate.
0 1 X - don’t care.

o

ot
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Example Command

Example Query

Related Commands. .

See Also

To enable the “instrument uncalibrated” bit in the
Questionable Condition register to set the “instrument
uncalibrated” bit in the Operation Event register on a
one to zero state change, run the following program:

10 QUTPUT 714; "STAT:QUES:NTR 286"
20 END

. To read the contents of the Fader’s Questionable

Negative Transition register, run the following program:

10 QUTPUT 714;"STAT:QUES:NTR?®
20 ENTER 714; GQues_ntr

30 PRINT Ques_ntr

40 END '

Status:Questionable?
STATus:QUEStionable:CONDition?
STATus:QUEStionable:ENABle
STATus:QUEStionable:PTRansition
*STB?

Common Commands
“Related Documents” in Appendix D
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STATus:QUEStionable:PTRansition
(Questionable Positive Transition Register)

Syntax STATus:QUEStionable:PTRansition number
Where:
number is the number representing the value of bits in
the Questionable Positive Transition register to be set.
The number must be from 0 to 65535.

STATus:QUEStionable:PTRansition?

Returped format:
number<NL>
Where:

number ::= The current value of the Questionable
Positive Transition register.

Description  The “STATus:QUEStionable:PTRansition” command
1s used to define which bits in the Questionable
Condition register will set the corresponding bit in
the Questionable Event register on a zero to one state
change.
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Questionable Positive Transition Register Bit Definitions

Bit Weight Condition

15 32768 (X - don't care.

14 16384 |X - don’t care.

13 8192 X - don’t care.

12 4096 X - don't care.

11 2048 X - don’t care.

10 1024 X - don’t care.

9 512 X - don't care.

8 256 0 = inhibit a zero to one state change of the “instrument

uncalibrated” bit from setting bit 8 in the Questionable
Event register.

1 = enable a zero to one state change of the “instrurnent
uncalibrated” bit to set bit § in the Questionable Event
register.

7 128 X - don’t care.

64 X - don’t care.

5 32 { = inhibit a zero to one state change of the “frequency
uncalibrated” bit from setting bit 5 in the Questionable
Event register.

1 == enable a zero to one state change of the “frequency
uncalibrated” bit to set bit 5 in the Questionable Event
register.

4 16 X - don't care.

3 8 0 = inhibit a zero to one state change of the “depth or
attenuation uncalibrated” bit from setting bit 3 in the

1 Questionable Event register.

1 = enable a zero to one state change of the “depth or
atienuation uncalibrated” bit to set bit 3 in the
Questionable Event register.

4 X - don’t care.

X - don’t care.

i X - don’t care.

(=]

ot
-]
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. Example Command

Example Query

Related Commands
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See Also

To enable the “frequency uncalibrated” bit in the
Questionable Condition register to set the “instrument
uncalibrated” bit in the Operation Event register on a
zero to one state change, run the following program:

10 OUTPUT 714; “STAT:QUES:PTR 32"
20 EXp

To read the contents of the Fader’s Questionable Positive
Transition register, run the following program:

10 OUTPUT 714;"STAT:QUES:PTR?"
20 ENTER 714; Ques_ptr

30 PRINT Ques_ptr

40 END

Status:Questionable?
STATus:QUEStionable: CONDition?
STATus:QUEStionable:ENABle
STATus:QUEStionable:NTRansition
*STB?

Common Commands
“Related Documents” in Appendix D
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DIiSPlay
(Enable/Disable Display)
Syntax DISPlay { ggp’ }
DISPlay?

Description  Enables/Disables the display. Preset: ON. Presetting
- the instrument will turn the display ON. Cycling the
power will turn the display on. When the display is off,
only the message “DISPLAY OFF” will be displayed on
the Fader. The display state is saved in the save/recall
registers.

The query returns whether the display is enabled or
disabled.

Example Command  Disables the display:
OQUTPUT 714;"DISP OFF"

Example Query  Returns 1 (if display is enabled) or 0 (if display is
disabled ): X

QUTPUT 714;"DISP?®
ENTER 714;Disp_state
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Error Messages

A

Descriptiqn

HP-IB Output
Format

Example

The HP 117378 generates error messages to indicate
operating problems, and incorrect HP-IB entries. These
error messages are only available for viewing over HP-IB.
The Front Panel will only display operational messages.

When an error occurs, an error number will be stored in
the Fader HP-IB error quene. The HP-IB error queue
is an internal Fader buffer that can hold sixteen error
numbers. Every time a SYST:ERR? query is executed,
one error is returned with an error message string. At
the end of the string there may be another number
which corresponds to the Detail Number given in the
table below. SYST:ERR? is described in the “HP-IB
Comrmands” chapter.

If more than sixteen errors occur before you query the
error buffer, the error —350,“Queue overflow” will be
stored in a 16th location. If you read through the error
messages and find the error —350,“Queue overflow”, this
means that the error queue overflowed at that point,

To read the first error in the error queue, run the
following program:

10 DIM B${160]

20 OUTPUT 714; "SYST:ERR?"
30 ENTER 714; A,B$

40 PRINT "ERROR =";A,B$
S0 END
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Status Reporting

Error Messages

HMP 11757B

To read the entire contents of the error queue, run the
following program:

10 DIM B$[160]

20 OUTPUT 714; "SYST:ERR?"
30 ENTER 714; A, B$

40 PRINT A, B$

50 IF 4 < > 0 THEN 20

680 END

When an error is reported to the HP-IB error queue,

one of the Standard Event Status Register’s error bits
will aiso be set. Which bit is set depends on the value

in the “Error Number” column in table A-1, “Error
Messages”. If the Error Number is from -199 to -100, the
Command Error bit is set. If the Error Number is from
-299 to -200, the Execution Error bit is set. If the Error
Number is from -399 to -300 or from 1 to 32767, the
Device Dependent Error bit is set. If the Error Number
is from -499 to -400, the Query Error bit is set.

See the *ESR? query in the “Common Commands”
chapter for more information about the Standard Event
Status Register bit definitions.

Table A-1, “Error Messages”, describes all measurement
and entry errors. The error number, error message,
detail number (if any), and action typically required to
remove the error-causing condition are given.
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Error Messages

Table A-1. Error Messages

Error
Nummber

Message

 Detail
Number

Action Required

—~440

Query UNTERMINATED after
indefinite response

Correct the HP-IB controller
program so that the query that
returns indefinite length block data
is the last item on the program line.

~430

Query DEADLOCKED

Correct the HP-IB controller -
program so that no more than eight
queries are executed within the same
line of the program.

-420

Query UNTERMINATED

Correct the HP-IB controller
programn so that the controller
terminates cornmands with the
newline character (NL) before the
controller attempts to read query
response data.

~410

Query INTERRUPTED

Check the HP-IB controller program
to see if the controller is
programmed to read the entire query
response data before issuing a
subsequent command.

~350

Queue overflow

.| The error quene overflowed at this

point and this message replaced the
16th error. No action is required.
Note: to clear the error queue use
*CLS.

-311

Memory error; EEPROM is write

| protected

2525

An attempt to write to the
EEPROM failed because the
EEPROM was write protected. See
Service Manual for how to unprotect
the EEPROM.
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Table A-1. Error Messages (continued)

Error Message Detail Action Required
Number Nomber
~311 | Memory error;Write to EEPROM 2527 | An attempt to write to the
was unsuccessful : EEPROM failed. See Service
Manual! for troubleshooting
information.

~311 | Memory error;EEPROM past 1000 2528 | An attemnpt to write to the

write limit - cal data was not copied EEPROM failed because the
EEPROM has already been written
to 1000 times. The calibration data
was not copied to EEPROM. See
Service Manual for troubleshooting
information.

—311 | Memory error; EEPROM is disabled; | 2529 |An attempt to write to the

try again - cal data was not copied EEPROM failed because the
EEPROM was disabled. See Service
Manual for how to enable the

EEPROM.
~311 | Memory error; EEPROM sumcheck 1301 {The EEPROM sumncheck failed
fail ) which indicates that the calibration

data stored there is bad. See Service
Manual for troubleshooting

information,
~311 | Memory error;No data found in 1302 }The EEPROM has no data in it. See
EEPROM Service Manual for troubleshooting
information. '
—311 | Memory erzor;Cannont read 1303 {There is 2 hardware problem with
EEPROM the EEPROM or the EEPROM does

not exist. See Service Manual for
troubleshooting information.
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Error Messages

Table A-1. Error Messages {continued)

Error
Number

Message

Detail
Number

~ Action Raquired

~260

Expression error

A syntax error occurred within an
expression. Check that the
expression contains correct numeric
data or the words MAX,
MAXIMUM, MIN, MINIMUM,
DEF or DEFAULT.

~230

Data corrupt or stale;Data is invalid

500

Measurement data cannot be
accessed because it does not exist or
it is invalid. A measurement must be
successfully completed before it can
be accessed. Preset marks the
measurement data as invalid.

—230

Data corrupt or stale;Measurement
in progress

501

Measurement data canpot be
accessed because the measurement is

.| still running. Wait until the

measurement is finished before
accessing the measurement data.

-230

Data corrupt or stale;No
measurement data to print

751

Measurement data cannot be
accessed because it does not exist or
it is invalid. A measurement must be
successfully completed before the
data can be printed. Preset marks
the measurement data as invalid.

-223

| Too much data

Correct the HP-IB controller
program so that there is less data on
a single command line. The Fader

does not have enough memory to
buffer it all.

222

Data out of range

Correct the HP-1B numeric data so
that it is within the range of 19999
to 1e—9909.
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Nwuamber Number
—222 | Data out of range;BAD NUMBER 1492 | Select a number of A/D averages
OF AVERAGES SENT TO ADC from 1 to 100.
—222 | Data out of range;NON-DECIMAL 1535 |Correct the non-decimail numeric
DATA OVERFLOW data so that it contains eight bytes
. - or less.
—222 | Data out of range;NO SWEEP 2005 |Select a non-swept notch frequency
FREQ within the following ranges:
' Option 000,30 MHz to 100 MHz
Option 140, 100 MHz to 180 MHz
Option 147, 30 MHz to 180 MHz
—222 | Data out of range;HPIB ADDRESS | 2015 !Select a HP-IB address from 0 to 30.
' 40 is for listen only. 50 is for talk
only.
—222 | Data out of range;NO SWEEP 2025 |Select a non-swept notch depth from
DEPTH 0 dB to 99.94B.
—222 |Data out of range;NO SWEEP 2030 [Select a non-swept attenuation from
ATTEN ‘ —-30 dB to 99.9 dB.
—222 | Data out of range;STATE STORE 2035 |Select a save register number from 1
to 10,
—222 | Data out of range;START FREQ 2040 | Select a start notch frequency within
the following ranges:.
Option 000, 30 MHz to 100 MEz
Option 140, 100 MHz to 180 MH:
Option 147, 30 MHz to 180 MHz
—222 | Data out of range;STOP FREQ 2045 | Select a stop notch frequency within

the following ranges:

Option 000, 36 MHz to 100 MEz
Option 140, 100 MHz to 180 MHz
Option 147, 30 MUz 1o 180 MHz
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Table A-1. Error Messages (continued)

Error
Number

Message

Detail
Number

Action Required

~222

Data out of range;START ATTEN

2050

Select a start attenuation from ~30
dB to 99.9 dB. :

-222

Data out of range;STOP ATTEN

2055

Select a stop attenuation from —30
dB to 99.9 dB.

-222

Data out of range;START DEPTH

2060

to 99.9 dB.

Select a start notch depth from 0 dB

-222

Data out of range;STOP DEPTH

2063

Select a stop notch depth from 0 4B
t0 99.9 dB.

~222

Data out of range; DIAG:IBUS:DIR

2070

Correct the HP-IB command
DIAG:IBUS:DIR or
DIAGIBUS:DIR? so that its -
parameters are within the following
ranges:

Shift chain (Ist parameter):
0,1,3,0r4. )
Start bit (2nd parameter): 0 to 71.
Bit field length (3rd parameter):

1 to 32. ‘

Data {4th parameter [Command
only]): 0 to 2147483647

-222

Data out of range;INSTRUMENT
CONTROL

2075

New value: 0 to 16383

Select Fader control values within
the following ranges:
Destination number: 0 to 32

-222

Data out of range;STATE RECALL

2080

Select a recall register number from
1to 10,

Data out of range;SLEW

2085

Select a slew tirﬁe from 10ms to
99.99s

AT
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Table A-1. Emror Messages {continued)
Error Message Detail Action Required
Number Number
-222 }Data out of range;SWEEP TIME 2090 |[Select a sweep time from 10ms to
: 99.99s
222 |Data out of range;NO SWEEP MIN | 2130 |Selecta non-swept phase of
NON-MIN : O0(NONM) or 1(MIN).
—222 | Data out of range;START MIN 2135 |Select a start phase of O{NONM) or
NON-MIN 1(MIN).
—222 {Data out of range;STOP MIN " 2140 |Select 2 stop phase of B(NONM) or
NON-MIN 1(MIN).
222 | Data out of range;3-TONE FREQ 2175 |Select a three tone source frequency
OFFSET offset from -5 MHz to 5 MHz.
—222 {Data out of range;3-TONE LEVEL 2180 |Select a three tone source frequency
offset from -60 dBm to 10 dBm.
—222 | Data out of range;SLOPES 2190 | Select a fixed slope setting of ~0.5
dB/MHz, ~0.3 dB/MHz, 0.3
dB/MHz, or 0.5 dB/MHz.
—222 | Data out of range;DIAG:AVER 2195 |Correct the DIAG:AVER HP-IB
command so that the number of
averages is from 1 to 100.
-~222 {Data out of range;SYST:KEY 2245 {Correct the SYST:KEY EP.IB
command so that the key chosen is
from 0 to 51.
—222 | Data out of range;DIAG:ABUS? 2270 |Correct the DIAG:ABUS? HP-IB

command so that the A/D channel
chosen is from 0 to 7.
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Ermror Messages

Table A-1. Eror Messages (continued)

Error Message Detail Action Kequired
Number ' Number
—222 |Data out of range;DIAG:PROF 2295 | Correct the HP-IB command

DIAG:PROFT so that its parameters
are within the following ranges:
Notch Frequency (1st parameter):
Option 000, 36 MHz to 100 MHz
Option 140, 100 MEz to 180 MHz
Option 147, 30 MHz to 180 MBz

Phase (2nd parameter): 0(NONM)
or 1{MIN)

Notch depth (3zd parameter): 0 dB
to 99.9 dB

Attenuation (4th parameter): —30
dB tc 99.9 dB

Time (5th parameter): 100 ms to
99.99s

—222 | Data out of range;INCORRECT 2317 }Correct the band number sent with
BAND SELECTION WITH the Min Notch Depth calibration
CAL:MINDEPTH:DATA table.

—222 |Data out of range;B VALUE QUT | 2318 |Correct the B values sent with the
OF RANGE WITH Min Notch Depth calibration table
CAL:MINDEPTH:DATA to be within the range of 0 to 29997,

222 |Data out of range;:DAC VALUE 2319 1 Correct the dac values sent with the
QUT OF RANGE WITH Min Notch Depth calibration table
CAL:MINDEPTH:DATA to be within the range of 0 to 4095.

~222 |Data out of range;INCORRECT 2322 |{Correct the band number sent with
BAND SELECTION WITH the Non-Min Notch Depth
CAL:NMINDEPTH:DATA calibration table.

—222 |Data out of range;B VALUE OUT 2323 |Correct the B values sent with the

OF RANGE WITH
CAL:NMINDEPTH:DATA

Non-Min Notch Depth calibration
table to be within the range of 0 to
29997.
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Table A-1. Error Messages (continued)
FError Message Detail Action B.equn'ed
Number ' Number

—222 | Data out of range;DAC VALUE. 2324 | Correct the dac values sent with the
OUT OF RANGE WITH Non-Min Noteh Depth calibration
CAL:NMINDEPTH:DATA table to be within the range of 0 to

4095.
222 | Data out of range; INCORRECT 2327 | Correct the band number sent with
: 'BAND SELECTION WITH the Minimum Notch Frequency
CALFREQ:DATA calibration table.

~222 | Dataout of range; FREQUENCY 2328 | Correct the frequencies sent with the
QUT OF RANGE WITE Minimum Notch Frequency
CALFREQDATA calibration table to be within the

range of § to 25000.

~222 | Data out of range; DAC VALUE 2329 | Correct the dac values sent with the
OUT OF RANGE WITH Minimum Notch Freguency
CALFREQ:DATA calibration table to be within the

range of 0 to 4095.

—222 | Data out of range;INCORRECT 2332 |Correct the band number sent with
BAND SELECTION WITE the Min Flatness calibration table.
CALMINFLAT:DATA ‘

—222 | Data out of range;FREQUENCY 2333 |Correct the frequencies sent with the
OUT OF RANGE WITH Min Flatness calibration table to be
CALMINFLAT:DATA within the range of 0 to 25000.

—222 | Data out of range;DAC VALUE 2334 |Correct the DAC values sent with
OUT OF RANGE WITH the Min Flatness calibration table to
CAL:MINFLAT:DATA be within the range of 0 to 4095.

—222 | Data out of range;INCORRECT 2337 |Correct the band number sent with
BAND SELECTION WITH the Non-Min Flatness calibration
CAL:NMINFLAT:DATA table.

—222 | Data out of range; FREQUENCY 2338 |Correct the frequencies sent with the

OUT OF RANGE WITH
CAL:NMINFLAT:DATA

Non-Min Flatness calibration table
to be within the range of 0 to 25000.
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Error Messages

Table A-1. Error Messages (continued)

Error Message Detail Action Required
Number Number

—222 |Data out of range;DAC VALUE 2339 | Correct the dac values sent with the
OUT OF RANGE WITH Non-Min Flatness calibration table
CAL:NMINFLAT:DATA to be within the range of 0 to 4085.

—222 |Data out of range;INCORRECT 2342 | Correct the band number sent with
BAND SELECTION WITH the Attenuation calibration table.
CAL:ATT:DATA

—222 |Data out of range; ATTENUATION | 2343 | Correct the attennations sent with
OUT OF RANGE WITH the Attenuation calibration table to
CAL:ATT:DATA be within the range of —15000 to

36000.

—222 |Data out of range;DAC VALUE 2344 | Correct the DAC values sent with
OUT OF RANGE WITH the Attepuation calibration table to
CAL:ATT:DATA be within the range of 0 to 4095.

—222 |Data out of range;LIST-FREQ 2345 | Correct the HP-IB command

LIST:FREQ so that its notch

frequency parameters are all within

the following ranges:

Option 000, 30 MHz to 106 MHz

Option 140, 100 MHz to 180 MHz

QOption 147, 30 MHz to 180 MHz
—222 |Data out of range;CAL:PROF 2350 | Correct the HP-IB command

CAL:PROF so that its parameters
are within the following ranges:
Notch Frequency (1st parameter):
Option 000, 30 MHz to 100 MHz
Option 140, 100 MHEz to 180 MHz
Option 147, 30 MHz to 180 MHz
Phase (2nd parameter): 0(NONM)
or 1{MIN)

Notch depth (3rd parameter): 0dB
to §9.9 dB :
Attenuation (4th parameter): —30
dB to 99.9dB
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Tabie A-1. Error Messages (continued)

Error Message - Detail Action Required
Number Number
222 | Data out of range;LIST:POW:ATT 2360 | Correct the HP-IB command
LIST:POW:ATT so that its
attenuation parameters are all from
--30 dB to 99.9 dB.

~222 [ Dataout of 23786 {Correct the HP-IB command

range;LIST:POW:DEPTH LIST:POW:DEPT so that its notch
depth parameters are all from 0.dB
to 99.9 dB.

—222 | Dataout of range;LEVEL OUT OF | 2383 | Correct the levels sent with the

: RANGE WITH - three tone source level calibration
CAL.TTSLEVEL:DATA table to be within the range of
-30000 to 30000.

—~222 { Data out of range;DAC VALUE 2384 | Correct the dac values sent with the
OUT OF RANGE WITH three tone source level calibration
CALTTSLEVEL:DATA table to be within the range of 0 to

4095.

~222 | Data out of range;FREQUENCY 2388 |[Correct the frequencies sent with the
OUT OF RANGE WITH three tone source frequency
CAL.TTSFREQ:DATA calibration table to be within the

range of -10000 to 10000.

222 | Data out of range;DAC VALUE 2389 | Correct the dac values sent with the
OUT OF RANGE WITH three tone source frequency
CAL:TTSFREQ:DATA calibration table to be within the

_ range of 0 to 1023,
~222 | Data out of range;LIST:TIME 2395 | Correct the HP-IB command
' LIST:TIME so that its time
parameters are ali from 100 ms to
18s.

—222 i Dataout of 2405 | Correct the HP-IB command

range; LIST.POW:DEPT:PHAS LIST:POW:DEPT:PHAS so that its

notch phase parameters are all
G(NONM) or 1{MIN).
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Error Messages

Table A-1. Error Messages (continued)

Error Message Detail Action Reguired
Number Number
~222 |Data out of range;LIST:SSEQ 2415 | Correct the HP-IB command
LIST:SSEQ so that its start and
stop indices are from 1 to 2000 (4000
with Option 001). :

~222 |[Data out of range;DELAY 2425 | Select a delay from 1 ns to 25 ns.

~222 |Data out of range;AGC CENTER 2450 | Select an AGC center frequency
FREQ : within the following ranges:

: Option 000, 30 MHz to 100 MHz
Option 140, 100 MHz to 180 MHz
Option 147, 30 MHz to 180 MHz

—222 |[Data out of range;AGC 2455 | Select an AGC bandwidth from 20
BANDWIDTH MHz to 40 MHz.

222 }Data out of range;3-TONE FREQ 2500 |Select a three tone source frequency
List within the following ranges:

Without Option 143: 67 MHz, 70
MHz, or 75 MHz.

With Option 143: 137 MHz, 140
MHz, or 145 MBz.

~222 |Data out of range;INCORRECT 2532 | Correct the band number sent with
BAND SELECTION WITH the Non-minimum Notch Frequency
CAL:FREQNM:DATA calibration table.

-222 [Data out of range;FREQUENCY 2533 | Correct the frequencies sent with the
OUT OF RANGE WITH Non-minimum Notch Frequency
CAL:FREQNM:DATA calibration table to be within the

' range of 0 to 25000.

-~222 }Data out of range;DAC VALUE 2534 | Correct the dac values sent with the
OUT OF RANGE WITH Non-minimum Notch Frequency
CAL:FREQNM:DATA calibration table to be within the

range of 0 to 4095.
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Tabie A-1. Error Messages (continued)
Error Message Detail Action Bequired
Number Number
~222 | Data out of range;DIAG:OPT 2535 | Correct the HP-1B command
' DIAG:OPT so that it is a valid
instrument option number. See
Service Manual for DIAG:OPT
option numbers.
222 | Data out of range; TEST MASK 2575 |Select a test mask “x-value” from
FREQUENCY 1E6 to 6E9.
—222 [ Data out of range; TEST MASK 2577 |Select a test rnask depth from 0 dB
DEPTH ‘ to 99.9 dB.
—222 | Data out of range;SET TIME 2590 | Select a front panel TIME from 0000
' to 2359.
—222 | Data out of range;SET DATE 2595 | Select a front panel DATE from
000101 to 991231.
—222 | Data out of range;RADIO BIT 2600 Select a radio bit rate from 10 kHz
RATE : to 200 MHz.
—222 | Data out of range;RADIO SCALE 2605 | Select a radio error scale factor from
FACTOR 0.01 to 100.
—222 | Data out of range;MEAS SETUP 2620 |Select a front panel number of
DATA POINTS measurement points from 1 to 100.
~222 [ Data out of range;MEAS SETUP 2625 |Select a front panel measurement

START FREQ

start notch frequency within the
following ranges:

Option 000, 30 MHz to 100 MHz
Option 140, 100 MBz to 180 MEH:z
Option 147, 36 MHz to 180 MHz
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Number Number
—222 |Data out of range;MEAS SETUP 2630 | Select a front panel measurement
STOP FREQ ' stop notch frequency within the
following ranges:
Option 000, 30 MHz to 100 MEz
Option 140, 100 MHz to 180 MHz
Option 147, 30 MHz to 180 MHz
~222 |Data out of range;MEAS SETUP 2635 |Select a measurement start rate
START RATE from 1 MHz/S to 6 GHz/S.
—222 |[Data out of range;MEAS SETUP - 2640 | Select a measurement stop rate from
STOP RATE 1 MHz/S to 6 GHz/S.
~222 |Data out of range;MEAS SETUP 2645 | Select a front panel ertor bit value
ERROR BITS from 2 to 15.
—222 |Data out of range;MEAS SETUP 2660 | Select a measurement speed from
SPEED the following values: 10 MHz/S, 30
MHz/S, 100 MHz/S, 300 MHz/S,
600 MHz/S and 1200 MHz/S.
=222 jData out of range;MEAS SETUP 2665 | Select a measurement deviation from
DEVIATION the following values: +1 MHz, 42
: MHz, +4 MHz, 26 MHEz, 410 MHz,
and +20 MHz.
«~222 {Data out of range;ERROR:IMP 2690 | Correct the HP-IB command
ERROR:IMP so that it has a
parameter value of 75 Chm or 10
kOhm,
-222 |Data out of 2720 | Select a test mask “x-value” from
range;CALC:LIM:CONT:DATA 1E6 to 6E9.
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Tabie A-1. Error Messages (continued)

Error Message Detail Action Required
Number _ Number
~222 | Dataout of 2735 {Select a test mask depth from 0 4B
rangs CALC.LIM:LOW:DATA to 99.9 dB.
—222 | Data out of range; DIAG:PIT 2755 | Correct the HP-IB cornmand

DIAG:PIT or DIAG:PIT? so that its
1st parameter has a value from 0 to
11 and its 2nd parameter (command
only) has a value from 0 to 255.

—222 | Data out of range;SYST:DATE 2770 | Correct the HP-IB command
SYST:DATE so that its 1st
parameter value is from 1970 to
2069, its 2nd parameter value from 1
to 12. The 3rd parameter value must
be correct for the month and year
selected by the first two parameters
(leap years are observed). This error
could also occur if the data were
2069,12,31 and SYST:TIME tries to
add one day to the date.

=222 | Data out of range;:SYST-TIME 2775 | Correct the HP-IB cornmand
SYST.TIME so that its st
parameter value is from 0 to 23, its
2nd parameter value from 0 to 58
and its 3rd parameter value equal to
0 or 60. This error could also occur
if the data were 2069,12,31 and
SYST:TIME tries to add one day to
the date,

-222 | Data out of range; TRIG2:BER:THR | 2820 |Correct the HP-IB command
TRIG2:BER:THR so that its
parameter value is one of the
following values: 1E—3, 3E~4,
1E—4, 3E-5, 1E~5, and 1E~6,
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Table A-1. Error Messages (continued)

Error
Number

Message

Detail
Number

Action Required

-222

Data out of range;INPL:IMP

2830

Correct the HP-IB command
INP1:IMP so that it is has a
parameter value of 75 Ohm.

-222

Data out of range; ALARM:IMP

2840

Correct the HP-IB command
ALARM:IMP so that it is has a
parameter value of 10 kOhm.

~222

Data out of
range; TRIG2:BER:ECOUNT

2850

Correct the HP-IB command
TRIG2:BER:ECOUNT so that its
parameter value is one of the
following values: 1, 2, 4, 8 ,16, 32,
64, 128, 256, 512, 1024, 2048, 4096,
9182, 16384, and 32768.

Data out of range; TRIG2:LEV

2855

" | selected.

Correct the HP-IB command
TRIG2ZLEV so that it is has a
parameter value of 1.3 V when TTL
is selected and -1.6 V when ECL is

~222

Data out of range; CONFIGURE

2860

Correct the HP-IB command
CONF:ARR[:STAT] or
CONF:ARR:DYN:FM so that its lst
parameter is the number of points
from 1 to 100, its 2nd parameter is
the phase (MINimum,
NONMinimum, or BOTH), its 3rd
parameter is BER or ALARm, and
its 4th parameter is ON or OFF.

—-222

Data out of
range;CONF-ARR:HYST

2865

Correct the HP-IB command
CONF:ARR:HYST so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
BER or ALARm, and its 3rd
parameter is ON or OFF.
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Table A-1, Error Messages {continued)

Error : Message ' Detail Action Required
Number Number
-222 | Data cut of range; MEASURE? 2875 |Correct the HP-IB query
MEAS:ARR{[:STAT]? or
MEAS:ARR:DYN:FM? so that its

1st parameter is the number of
points from 1 to 100, its 2nd
parameter is the phase (MINimum,
NONMinimum, or BOTH), its 3rd
parameter is BER or ALARm, and
- lits 4th parameter is ON or OFF.

—222 {Data out of 2880 |Correct the HP-IB query

range; MEAS:ARR:HYST? MEAS:ARR:HYST? so that its 1st
parameter is the number of points
|from 1 to 100, its 2nd parameter is
BER or ALARm, and its 3rd
parameter is ON or OFF.

—222 | Data out of range;READ? or 2890 |Correct the HP-IB query
FETCH? : FETC:ARR[:STAT]? or
FETC:ARR:DYN:FM? or
READ:ARR[:STAT]? or
READ:ARR:DYN:FM? so that its

1st parameter is the number of
points from 1 to 100, and its 2nd
parameter is the phase (MINimum,
NONMinimum, or BOTH).

—222 | Data out of 2895 | Correct the HP-IB query
range;READ:ARR:HYST? or READ:ARR:BYST? or
FETCH:ARR:HYST? FETC:ARR:HYST? so that its

parameter is the number of points
from 1 to 100.
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Table A-1. Error Messages {continued)

Error
Namber

Message

Detail
Number

Action Required

~222

Data out of range;FETCH?

2910

Correct the HP-IB query FETCH?
so that its Ist parameter is the
number of points from 1 to 100, and
its 2nd parameter is the phase
(MINimum, NONMinimum, or
BOTH) (if last measurement was
BYSTeresis). If last measurement
was RECOVERY, FETCH?
shouldn’t have any parameters.

-222

Data out of range;CONF:ARR:DYN

2925

Correct the HP-IB command
CONF:ARR:DYN so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
the phase (MINimum,
NONMinimum, or BOTH), and its
3rd parameter is BER or ALARm.

Data out of
range; MEAS:ARR:DYN?

2930

Correct the HP-IB query
MEAS:ARR:DYN so that its 1st
parameter is the number of points
from 1 to 100, its 2rd parameter is
the phase (MINimum,
NONMinimum, or BOTH), and its
3rd parameter is BER or ALARm.

Data out of range;RADIO
RECOVERY TIME

2940

Select a radio recovery time from
10ms to 10s.

Data ocut of range;:RADIO SLEW
RATE

2945

Select a radio slew rate from 10dB/S
to 5004B/5.

Settings conflict;Requested data
differs from existing data

502

The measurement data requested 'by
a READ:function? or a
FETCh:function? does not match
with the measurement data
available.
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Table A-1. Error Messages (continued)

Number

Message

Detail
Number

Action Required

—221

Settings conflict;Start and stop
frequencies are in different bands

503

The start and stop frequencies for a
measurement are in different
frequency bands. Change the
measurement setup so that both the
start and stop frequency are in the
same band.

-221

Settings conflict;Start or stop rate is
out of range

{8-curve measurement are out of

The start or stop rate for a Dynamic

range. The maximum allowable rate
in the Fader is (start frequency -
stop frequency)/.01.

—-221

Settings conflict;Deviation is out of
range

505

‘The deviation for 2 Dynamic
M-curve measurement is out of
range. The start frequency -
(deviation + 4MHz) must be a legal
frequency. The stop frequency -+
(deviation + 4MHz) must be a legal
frequency.

—221

Settings conflict;Printer destination
is NONE

750

The printer is disabled. Select a
destination using the front panel key
PRINTER or enable the printer
using the HP.IB command
“SYST:COMM:PRIN:STAT ON”.

—~221

Settings conflict;Address must be 30
for front panel initated print

53

If a printout is requested by pressing
a front pacel key, the HP-IB address
of the Fader must be 50 (TALK
ONLY).

—221

Settings conflict;Selected fade event
is not defined

2167

The fade event number requested
was never defined by the LIST:SSEQ
command.

—221

Settings conflict;READ? settings
conflict with measurement setup

2892

The READ:function? parameters
conflict with the current
measurement setup.
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Table A-1. Error Messages (continued)

Action Bequired

Error Message Detail
Number Number

221 |Settings confiict; READ:RECY or 2602 |(If attempting a READ:REC?, the
READ:DFM? conflicts with measurement setup must be for a
measurerment setup recovery measurement. If '

attempting 2 READ:DFM?, the
measurement setup must be for a
Static M-curve, a Hysterisis M-carve
or a Dynamic M-curve.

—220 |Parameter error;:BAD ADC 1494
CHANNEL SELECTED

~-220 | Parameter error;BAD ADC 1494 | Select an A/D chapnel from 0 to 7.
CHANNEL SELECTED :

—220 |Parameter error;INCORRECT 2250 |The “learn siring” sent to the Fader
BLOCK WITH SYST:SET is corrupt (too long). Check that the

HP-IB controller is sending the
string correctly. In addition, insure
that the controller loaded the learn
string correctly in the first place.
Note: The *LRNT function always
returns the same length string
regardless of the state of the Fader;
but, the *LRN? can change if the
firmware version changes.

=220 {[Parameter error;INCORRECT 2315 | Correct the number of bytes sent in
BLOCK SIZE WITH the Min Notch Depth calibration
CAL:MINDEPTH:DATA table. '

—220 | Parameter error;INCORRECT 2320 | Correct the number of bytes sent in
BLOCK SIZE WITH _ the Non-Min Notch Depth |
CAL:NMINDEPTH:DATA calibration table.

~220 |Parameter error;INCORRECT 2325 | Correct the number of bytes sent in

BLOCK SIZE WITH
CAL:FREQ:DATA

the Minimum Notch Frequency
calibration table.
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Tabie A-1. Error Messages (continued)
Error Message Detail Action Reguired
Number Number

—990 | Parameter error;INCORRECT 2330 | Correct the number of bytes sent in
BLOCK SIZE WITH the Min Flatness calibration table.
CALMINFLAT:DATA

226 | Parameter error;INCORRECT 2335 | Correct the number of bytes sent in
BLOCK SIZE WITH the Non-Min Flatness calibration
CAL:NMINFLAT:DATA table.

220 | Parameter eri‘or;INCORRECT 2340 | Correct the number of bytes sent in
BLOCK SIZE WITH the Attenuation calibration table.
CAL:ATT:DATA

220 | Parameter error;INCORRECT 2380 | Correct the number of bytes sent in
BLOCK SIZE WITH the three tone source level
CAL:TTSLEVEL:DATA calibration table.

220 | Parameter error:INCORRECT 2385 | Correct the number of bytes sent in
BLOCK SIZE WITH the three tone source frequency
CALTTSFREQ:DATA calibration table.

—220 | Parameter error;INCORRECT 2530 | Correct the number of bytes sent in
BLOCK SIZE WITH the Nop-minitnum Notch Frequency

[ CAL:FREQNM:DATA calibration table.

~211 { Trigger ignored No action required. A group execute
trigger (GET) or a *TRG command
was ignored.

178 | Expression data not allowed Cortect the HP-IB controller
program so that the data included
with the HP-IB command does not
contain parentheses.

—171 | Invalid expression;Improper 1548 | Correct the HP-IB controller

expression termination

program so that the expression data
included with the HP-IB command
is terminated with a right
parenthesis [ } ].
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Table A-1. Error Messages (continued)

Error
Number

Message

Detall
Number

Action Required

168

Block data not allowed

Correct the HP-IB controller
program so that the data included
with the HP-IB command is not
block data {ne “#").

~161

Invalid block data

Correct the HP-IB controller
program so that it contains a correct
block data type. A block data type
should begin with “#” followed by a
number.

-161

Invalid block data;Improper block
termination

1532

Correct the HP-IB controller
program so that it terminates the
indefinite length block data with the
new line character (NL).

—161

Invalid block data;Invalid character
in block length field

1551

Correct the HP-IB controller
program so that the definite block’s
length field only contains the
characters 0 through 9.

-158

String data not allowed

Correct the HP-IB controller
program so that the data included
with the HP-IB command does not
contain single or double quotes

(? or™).

Invalid string data;Improper string
termination

1528

Correct the HP-IB controller
program so that the string data
included with the HP-IB command
is terminated with a single or double
quote (* or * ). The terminating
quote must be the same as the
leading quote of the string.
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Table A-1. Error Messages (continued)

Number

Message

Detal
Number

Action Required

~148

Character data not allowed

Correct the HP-IB controller
program so that the data included
with the HP-IB cormmand is not
character data.

-~ 144

Character data too long

Correct the HP-IB controller
program so that the character data
included with the HP-IB command
contains less than 13 characters.

—141

Invalid character data;Invalid
character in character data

1526

Correct the HP-IB controller
program so that the character data
included with the BP-IB command
contains only the characters A—Z,
a~z, 0—3 and underscore.

-—141

Invalid character data;Unrecognized
character data

1527

Correct the HP-IB controller
program so that the character data
included with the HP-IB cornmand
is an acceptable parameter for the
command.

—141

Invalid character data;CONFIGURE

2862

Correct the HP-IB command
CONF:ARR[:STAT] or
CONF:ARR:DYN:FM so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
the phase (MINimum,
NONMinimum, or BOTH), its 3rd
parameter is BER or ALARm, and
its 4th parameter is ON or OFF.

- 141

Invalid character
data;CONF:ARR:HYST

2867

Correct the HP-IB command
CONF:ARR:HYST so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
BER or ALARm, and its 3rd
parameter is ON or QFF.
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Table A-1. Error Messages (continued)

Error
Nuamber

Meszage

Detail
Numnber

Action Required

-141

Invalid character data;MEASURE?

2877

Correct the HP-IB query
MEAS:ARR[:STAT]? or -
MEAS:ARR:DYN:FM? so that its
1st parameter is the number of
points from 1 to 100, its 2nd
parameter is the phase (MINimum,
NONMinimum, or BOTH), its 3rd
parameter is BER or ALARm, and
its 4th parameter is ON or OFF.

-141

Invalid character
data;MEAS:ARR:HYST?

2882

Correct the HP-IB query -
MEAS:ARR:BYST? so that its st
parameter is the number of points
from 1 to 100, its 2nd parameter is
BER or ALARm, and its 3rd
parameter is ON or OFF.

—141

Invalid character
data;CONF:ARR:DYN

2927

Correct the HP-IB command
CONF:ARR:DYN so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
the phase (MINimum,
NONMinimum, or BOTH), and its
3rd parameter is BER or ALARm.

141

Invalid character
data;MEAS:ARR:DYN?

2632

Correct the HP-IB query
MEAS:ARR:DYN so that its 1st
parameter is the number of points
from 1 to 100, its 2nd parameter is
the phase (MINimum, .
NONMinimurm, or BOTH), and its
3rd parameter is BER or ALARm.

~138

Suffix not allowed

Correct the HP-IB controller
program so that the decimal data
included with the HP-IB command
does not use a suffix. Use
exponential notation instead.
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Table A-1. Error Messages (continued)

Error
Number

Message

Detail
Number

Action Required

~131

Invalid suffix

Correct the HP-IB controller
program so that the decimal data
included with the HP-IB command
contains a valid suffix for the data.

—128

Numeric data not allowed

Correct the HP-IB controller
program so that the data included
with the HP-IB command is not
pumeric data.

—123

Exponent too large

Correct the HP-IB numeric data so
that it has an exponent from 32768
to 32767.

—121

Invalid character in number;Invalid
character in non-decimal data

1534

Correct the HP-IB controller
program so that the non-decimal
data included with the HP-IB
comrnand contains only the

following characters:

Binary data (#B): 0 or 1 Octal data
(#Q): 0 through 7 Hexadecimal
data {#H): 0—8, A—F, a—{.

-121

Invalid character in number;invalid
character in decimal data

1539

Correct the HP-IB controller
program so that the decimal data
incladed with the HP-IB command
only contains acceptable characters:
Othrough 9, ., -, +, Eande.

-121

Invalid character in
number;lmproper non-decimal data
format

1547

Correct the HP-IB controller
program so that it contains a correct
non-decimal type. A non-decirnal
data type should begin with “#"
followed by a b; B, Q, q, h and H.
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Tabie A-1, Error Messages (continued)

Error
Number

Message

Detail
Number

Action. Required

=120

Numeric data error

Correct the HP-IB controlier
program so that the decimal data
included with the HP-IB command
follows the correct syntax for a
number.

—-120

Numeric data error;Non-decimal
data not allowed

1533

Correct the HP-IB controller
program so that the data included
with the HP-IB command is not
non-decimal data.

~120

Numeric data error;Improper
non-decimal termination

1536

Correct the HP-IB controiler
program so that the non-decimal
data included with the HP-IB
command contains 8§ bytes or less of
numeric data.

-113

Undefined heéder;Query pot allowed
for this mnemonic

1545

‘mark (7) following it. Only the

Correct the HP-IB controller
program so that the HP-IB
mnemonic does not have a question

command is defined for the
moemonic .

~110

Command header error

An invalid mnemonic has been
received. Correct the HP-IB
controiler program so that the
HP-IB mpemoni¢ is a2 mnemonic
available in the Fader.

-109

Missing parameter; EMPTY DATA
FIELD

1523

Correct the HP-IB controller
program so that the HP-IB
command does not have an empty
data field. Empty data fields occur
when commas are present without
data.
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Table A-1. Error Messages (continued)

Error
Number

Message

Detail
Number

Action Required

- 107

Incorrect number of parameters

Correct the HP-IB controller
program so that the HP-IB
command contains the correct
number of parameters. Unlike the
following —107 errors which have
detail error numbers, it is not known
which command cansed this error.

~107

Incorrect number of parameters;NO
SWEEP FREQ -

2006

Correct the HP-IB controiler
program so that the HP-IB
non-swept notch frequency command
has exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.

- —107

Incorrect number of
parameters;HPIB ADDRESS

2016

Correct the HP-IB controller
program so that the HP-IB address
command has exactly 1 parameter;
the HP-IB query may have Qor 1
parameters.

-107

Incorrect number of parameters;NQO
SWEEP DEPTH

2026

Correct the HP-IB controller
program so that the HP-IB
non-swept notch depth command
has exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.

- 107

Incorrect number of parameters;NQO
SWEEP ATTEN

2031

Correct the HP-IB controller
program so that the HP-IB
non-swept attenuation command has
exactly 1 parameter; the BP-IB
query may have 0 or 1 parameters.

—107

Incorrect number of
parameters;STATE STORE

2036

Cortrect the HP-IB Correct the
HP-IB controller program so that
the HP-IB save command (*SAV)
has exactly 1 parameter.
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Table A-1. Error Messages (continued)

Error
Number

Message

Detail
Number

Actiou Requived

-107

Incorrect number of )
parameters;START FREQ

2041

Correct the HP-IB controller
program so that the HP-IB start
notch frequency command has
exactly 1 parameter; the BP-IB
query may have 0 or 1 parameters.

-107

Incorrect number of
parameters;STOP FREQ

2046

Correct the HP-IB controller
program so that the HP-IB stop
notch frequency command has
exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.

-107

Incorrect mumber of
parameters;START ATTEN

2051

Correct the HP-IB controller
program so that the HP-IB start
attenuation command has exactly 1
parameter; the EP-IB query may
have 0 or 1 parameters.

-107

Incorrect nurnber of
parameters;STOP ATTEN

2056

Correct the HP-1IB controller
program so that the HP-IB stop
attenuation command has exactly 1
parameter; the HP-IB query may
have § or 1 pararmeters.

-107

Incorrect number of
parameters;START DEPTH

2061

Correct the HP-IB controlier
program so that the HP-IB start
notch depth command has exactly 1
parameter; the HP.IB query may
have § or 1 parameters.

-107

Incorrect number of
parameters;STOP DEPTH

2066

Correct the HP-IB controller
program so that the HP-IB stop
notch depth command has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.
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‘Table A-1. Error Messages {continued)
Error Message Detail | 'Action Required
Nuamber Number
—107 |Incorrect number of 2071 |[Correct the HP-IB controiler
parameters; DIAG:IBUS:DIR program so that the HP-IB
DIAG:IBUS:DIR command has
exactly 4 parameters; the HP-IB
query may have 3 or 4 parameters.
~187 | Incorrect number of 2076 |Correct the HP-IB controller
parameters;INSTRUMENT program so that the HP-IB
CONTROL instrument control command has
exactly 2 parameters; the HP-1B
query may have 1 or 2 parameters.
—107 | Incorrect number of 2081 |Correci the HP-IB controller
parameters;STATE RECALL program so that the EP-IB recall
command (*RCL) has exactly 1
parameter.
~107 | Incomect number of 2086 |Correct the HP-IB controller
parameters;SLEW program so that the HP-IB slew
command has exactly 1 parameter;
the HP-IB query may have 0 or 1
parameters.
=107 {Incorrect number of 2096 | Correct the HP-IB controller
parameters;FREQ SWEEP program so that the HP-IB notch
frequency sweep mode command has
exactly 1 parameter; the HP-IB
query may have exactly 0
parameters.
—107 | Incorrect number of 2101 | Correct the HP-IB controller
parameters;DEPTH SWEEP program so that the HP-IB notch

depth sweep mode command has
exactly 1 parameter: the HP-IB
query may have exactly 0
parameters.
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Table A-1. Ervor Messages (continued)

Error
Number

Message

Detail
Number

Action Required

-107.

Incorrect number of
parameters;ATTEN SWEEP

2106

Correct the HP-IB coptroller
program so that the HP-IB
attenuation sweep mode command
has exactly 1 parameter; the HP-IB
query may have exactly 0
pararneters.

-107

Incorrect number of
parameters;SWEEP MODE

211

Correct the HP-IB controller
program so that the HP-IB all sweep
mode command has exactly 1
parameter. .

-107

Incorrect number of
parameters;6TMHZ TONE ON-OFF

2116

Correct the HP-IB controller
program so that the HP-IB
TONEG7:STAT or TONE137:STAT
command has exactly 1 parameter;
the HP-IB query may have exactly 0
parameters.

107

Incorrect number of
parameters;70MHZ TONE ON-OFF

2121

Correct the HP-IB controller
program so that the HP-IB
TONET70:STAT or TONE140:STAT
command has exactly 1 parameter;
the HP-IB query may have exactly 0
parameters.

-107

Incorrect number of
parameters;75MHZ TONE ON-QOFF

2126

Correct the BP-IB controller
program so that the HP-IB
TONET5:8TAT or TONE145:STAT
command has exactly 1 parameter;
the HP-IB query may have exactly 0
parameters.

-107

Incorrect number of parameters;NO
SWEEP MIN NON-MIN

2131

Correct the HP-IB controller
program so that the HP-IB
non-swept phase command has
exactly 1 parameter; the HP-IB
query may have exactly 0
parameters.
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Table A-1. Error Messages {continued)
Error Message Detail Action Required
Number Number
~167 | Incorrect number of 2136 | Correct the HP-IB controller
parameters;START MIN NON-MIN program so that the HP-IB start
phase command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.
~107 | Incorrect number of 2141 |Correct the HP-IB controller
parameters;STOP MIN NON-MIN program so that the HP-IB stop
phase command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.
=107 |Incorrect number of 2161 | Correct the HP-IB controller
parameters;SINGLE SWEEP program so that the HP-IB single
ON-OFF sweep command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.
~107 | Incorrect number of 2176 |Correct the HP-IB controller
parameters;3-TONE FREQ program so that the HP-IB three
OFFSET tone frequency offset command has
exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.
=107 {Incorrect number of 2181 | Correct the HP-IB controller
parameters;3-TONE LEVEL program so that the HP-IB three
tone level commmand has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.
—107 }Incorrect number of 2186 {Correct the HP-IB controller

parameters;DISPLAY ON-OFF

program so that the HP-IB display
enable command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.
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Tabie A-1. Error Messages (continued)
Error Message Detail Actien Required
Number Number
—107 |Incorrect number of 2191 [ Correct the HP-IB controlier
parameters;SLOPES program so that the HP-IB fixed
slopes command has exactly 1
parameter; the BP-IB query may
have 0 or 1 parameters.
=107 |Incorrect number of 2196 | Correct the HP-IB controller
parameters; DIAG:AVER program so that the HP-IB
DIAG:AVER command has exactly
1 parameter; the HP-IB query may
have 0 or 1 parameters. ‘
~107 jIncorrect number of 2201 | Correct the HP-IB controller
parameters;DIAG:ABUS:CAL program so that the HP-IB
DIAG:ABUS:CAL cornmand has
exactly 1 parameter; the HP-IB
query may have exactly 9
pararneters. _
=167 |Incorrect namber of 2246 |Correct the HP-IB controlier
parameters;SYST:KEY program so that the HP-IB
SYST:KEY command has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.
~107 {Incorrect number of 2251 |The “learn siring” sent to the Fader

parameters;SYST:SET

is corrupt. Check that the HP-IB
controlier is sending the string
correctly. In addition, insure that
the controller loaded the learn string
correctly in the first place. Note:
The *LRN? function always returns
the same length string regardless of
the state of the Fader; but, the
*LRN7? can change if the firmware
version changes.
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Table A-1. Error Messages (continued)

Error Message Detail Action Required
Nurber Nurnber
~ 107 |lIncorrect number of ‘ 2271 | Correct the HP-IB controiler
parameters;DIAG:ABUS? program so that the HP-IB
DIAG:ABUS? query has exactly 1
parameter. '
~107 | Incorrect mumber of 2296 ;Correct the HP-IB controller
parameters;DIAG:PROF : program so that the HP-IB

DIAG:PROF command has exactly
5 parameters; the HP-IB query may
bave 0 or 5 parameters.

—107 |Incorrect number of 2306 {Correct the EP-IB controller
parameters;DIAG:DUMP:STAT program so that the HP-IB
DUMP:STAT command has exact]y
1 parameter; the HP-IB query may
have exactly 0 parameters.

—167 | Incorrect number of 2316 1Correct the HP-IB controller
parameters;CAL:MINDEPTH:DATA program so that the HP-IB
CAL:MINDEPTH command has
exactly 1 parameter; the HP-1B
query may have exactly 1 parameter,

~~107 {Incorrect number of parame- 2321 {Correct the HP-IB controller
ters;CAL:NMINDEPTH:DATA. program so that the HP-IB
CAL:NMINDEPTE command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.

—~107 |Incorrect number of : 2326 |Correct the HP-IB controller
parameters;CAL:FREQ:DATA program so that the EP-IB

. CAL:FREQ command has exactly 1
parameter; the HP-IB query may
have exactly 1 parameter.
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Table A-1. Error Mescages (continued)

Error
Number

Message

Detail
Nutmber

Action Required

-~107

Incorrect number of
parameters;CAL:-MINFLAT:DATA

2331

Correct the HP-IB controller
program so that the HP-IB
CAL:MINFLAT command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.

-107

Incorrect number of
parameters;CAL:NMINFLAT:DATA

2336

Correct the HP-IB controller
program so that the HP-IB
CAL:NMINFLAT command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.

—107

Incorrect number of
parameters;CAL:ATT:DATA

2341

Correct the HP-IB controller
program so that the HP-IB
CAL:ATT command has exactly 1
parameter; the HP-IB query may
have exactly 1 parameter.

-107

Incorrect number of
parameters;LIST:FREQ

2348

Correct the HP-IB confroller
program so that the HP-IB
LIST:FREQ command has from 1 to
2000 parameters (4000 with QOption
001); the HP-IB query may have 0
or 1 parameters.

-107

Incorrect number of
parameters;CAL:PROF

2351

Correct the HP-IB controller
program so that the HP-IB
CAL:PROF command has exactly 4
parameters; the HP-IB query may
have 0 or 4 parameters.

-~107

Incorrect number of
parameters;LIST:FREQ:POIN?

Correct the HP-IB controlier
program so that the HP-IB
LIST:FREQ:POIN? query has G or 1
parameters,
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Table A-1, Error Messages {continued)
Error Message Detail Action Required
INwumber Number
—3107 | Incorrect number of 2361 | Correct the EP-IB controller
parameters; LIST: POW:ATT program so that the HP-IB
LIST:POW:ATT command has from
1 to 2000 parameters (4000 with
Option 001); the HP-IB query may
‘|have 0 or 1 parameters.
—107 {Incorrect number of 2366 |Correct the HP-IB controller
parameters; LIST:POW.ATT:POIN? program so that the HP-IB
LIST:POW:ATT:POIN? query has 0
or 1 parameters.
—107 {Incotrect number of 2371 {Correct the HP-IB controller
parameters;LIST: POW:DEPTH program so that the HP-IB
LIST:POW:DEPT command has
from 1 to 2000 parameters {4000
with Option 001); the HP-IB query
may have 0 or 1 parameters.
—107 |Incorrect number of parame- 2376 |Correct the HP-IB controller
ters;LIST:POW:DEPTE:PQIN? program so that the HP-IB
LIST:POW:DEPT:POIN? query has
0 or 1 parameters.
- —107 |Incorrect number of 2381 |Correct the HP-IB controller
parameters;CAL:TTSLEVEL:DATA program so that the HP-IB
CAL:TTSLEVEL command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.
—107 | Incorrect number of 2386 {Correct the HP-IB controller

parameters;CAL. TTSFREQ:DATA

program so that the HP-IB
CAL:TTSFREQ command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.
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Table A-1. Error Messages /continued)

ﬁetaﬁ

Error Message Action Required
Number Number :
—~107 |Incorrect number of 2396 | Correct the HP-IB controller
parameters;LIST:TIME ' program so that the HP-IB
LIST:POW:DEPT command has
from 1 to 2000 parameters (4000
with Option 001); the HP-IB query
may have 0 or 1 parameters.
=147 {Incorrect number of , 2401 |{Correct the HP-IB controller
parameters; LIST-TIME:POIN? program so that the BP-IB
) LISTTIME:POINT query has 0 or 1
pararmeters.
—107 |Incorrect number of parame- 2406 | Correct the HP-IB controller
ters;LIST:POW:DEPT:PHAS program so that the HP-IB
LIST:POW:DEPT:PHAS command
has from 1 to 2000 parareters {4000
with Option 001); the HP-IB query
may have 0 or 1 parameters.
—107 |Incorrect number of parame- 2411 {Correct the HP-IB controller
ters;LIST:POW:DEPT:PHAS:POIN? program so that the HP-IB
' LIST:POW:DEPT:PHAS:PQIN?
query has 0 or 1 parameters.
—107 |Incorrect number of 2416 | Correct the HP-IB controller
parameters;LIST:SSEQ program so that the HP-IB
LIST:SSEQ command has exactly 2
parameters; the HP-IB query may
have 0 or 2 parameters.
~107 iIncorrect number of 2426 | Correct the HP-IB controller

parameters;DELAY

program so that the HP-IB delay
command has exactly 1 parameter;
the HP-IB query may have O or 1
parameters.
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Number Number
—107 |Incorrect number of 2436 |Correct the BP-IB controller
parameters;RESET TIMER program so that the HP-1B
INIT:TPW command has exactly 0
parameters.
=107 |Incorrect number of 2441 |Correct the HP-IB controller
parameters;READ TIMER program so that the HP-IB
FETCH:TPW? query has exactly {
parameters.
~107 {Incorrect number of 2446 {Correct the HP-IB controller
parameters;AGC ON/OFF program so that the HP-IB AGC
enable command has exactly 1
parameter; the HP-IB query may
have exactly  parameters.
—107 }Incorrect number of 2451 | Correct the HP-IB controller
parameters;AGC CENTER FREQ program so that the HP-IB AGC
center frequency command has
exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters,
—107 {Incorrect number of 2456 Correct the HP-IB controller
parameters;AGC BANDWIDTH program so that the HP-IB AGC
bandwidth command has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.
—107 |Incorrect number of 2466 |Correct the HP-IB controller
parameters;TRIGGER SOURCE program so that the HP-IB trigger
synchromization command has
exactly 1 parameter; the HP-IB
query may have exactly 0
parameters.
- ~107 {Incorrect number of 2481 |Correct the HP-IB controller

parameters; INST:CAT?

program so that the HP-IB
INST:CAT? query has exactly 0

parameter.
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Table A-1. Error Messages (continued)

Error Message Detail Action Required
Number Number '
~107 |Ineorrect number of . 2486 | Correct the HP-IB controller
parameters;INST:DEF? program so that the HP-IB
INST:DEF? query has exactly 1
parameter.
—107 {Incorrect number of 2491 | Correct the HP-IB coptroller
parameters;SWEEP DIRECTION program so that the HP-IB

SWE:DIR command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

~107 |Incorrect number of 2496 | Correct the HP-IB controller
parameters; TSOURCE:LIST:GEN program so that the HP-IB
TSOURCE:LIST:GEN command

has exactly 1 parameter; the HP-IB
query may have exactly 0

_ parameters.
—107 |{Incorrect number of 2501 | Correct the HP-IB controller
parameters;3-TONE FREQ LIST program so that the HP-IB three

tone source frequency list command
has from 0 to 3 parameters; the
HP-IB query may have { or 3

parameters.
-107 jIncorrect number of parame- 2506 | Correct the HP-IB controiler
ters; TSOURCE:FREQ:MODE program so that the HP-IB

TSOURCE:FREQ:MODE command |
has exactly 1 parameter; the HP-IB
query may have exactly 0

parameters.
107 |incorrect number of parame- 2511 | Correct the HP-IB controller
ters; TSOURCE:LIST:FREQ:POIN? program so that the HP-IB .
TSOURCE:LIST:FREQ:POIN?

query has 0 or 1 parameters,

A-39




Error Messages HP 117578

Table A-1, Error Messages {continued)

Error ' Message Detail Action Required
Number Number '
—107 |Incorrect number of ' 2516 |[Correct the HP-IB controller
parameters;LIST:UPDATE program so that the HP-IB

LIST:UPD command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

—107 | Incorrect number of 2521 [Correct the HP-IB controller
parameters;LIST:GEN program so that the HP-1B
LIST:GEN command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

—~107 {Incorrect number of 2531 | Correct the HP-IB controller
parameters;CAL:FREQNM:DATA program so that the HP-IB
CAL:FREQNM command has
exactly 1 parameter; the HP-IB
query may have exactly 1 parameter.

—107 {Incorrect number of 2536 | Correct the HP-IB controller
parameters;DIAG:OPT program so that the HP-IB
DIAG:OPT command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

-107 |Incorrect number of 2586 |{Correct the HP-IB controller
parameters;PRINTER OUTPUT program so that the BP-IB print
reguest command has exactly 1
parameter.
—107 |Incorrect number of _ 2601 |{Correct the HP-IB controller
parameters;RADIO BIT RATE program so that the EP-IB radio bit

rate command has exactly 1
parameter; the EP-IB query may
have 0 or 1 parameters.
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Number Number
—107 |Incorrect pumber of 2606 1 Correct the HP-IB controller
parameters;RADIO SCALE program so that the HP-IB radio
FACTOR error scale factor command has
exactly 1 parameter; the HP-IB
query may have { or 1 parameters.
~107 |Incorrect number of 2616 | Correct the HP-IB controller
parameters;RADIO ALARM program so that the HP-IB radio
POLARITY alarm polarity command has exactly
1 parameter; the HP-IB query may
have exactly 0 parameters.
—107 |Incorrect number of 2636 | Correct the HP-IB controller
parameters;MEAS SETUP START program so that the HP-IB
RATE measurement start rate command
has exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.
~107 {Incorrect number of 2641 | Correct the HP-IB cuntrolier
parameters;MEAS SETUP STOP program so that the HP-1B
RATE measurernent stop rate command
has exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters,
—107 {Incorrect number of 2661 |Correct the HP-IB controller
parameters; M\EAS SETUP SPEED program so that the HP-IB
measurement speed command has
exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.
~107 |Incorrect number of 2666 | Correct the HP-IB controller

parameters;MEAS SETUP
DEVIATION

program so that the HP-IB
measurement deviation command
has exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Number Number

~107 |Incorrect number of . 2691 |Correct the HP-IB controller

parameters;ERROR:IMP program so that the HP-IB
ERROR:IMP command has exactly
1 parameter; the HP-IB query may
have 0 or 1 parameters.

—107 {Incorrect number of 2706 {Correct the HP-IB controller
parameters; TEST MASK POINTS program so that the HP-IB test
QUERY mask number of points query has 8

or 1 parameters.

—107 |incorrect number of 2711 |Correct the HP-IB controller
parameters;ERROR:COQUP program so that the HP-IB

ERROR:COUP command has
exactly 1 parameter; the HP-IB
query may have exactly
parameters. :

~107 |Incorrect mumber of parame- 2721 | Correct the HP-IB controller
ters;CALC:LIM:CONT:DATA program so that the HP-IB

“x-value” test mask command has
from 1 to 12 parameters; the HP-IB
query may have 0 or 1 parameters.

=107 {Incorrect number of 2736 |Correct the HP-IB controller

parameters;CALC:LIM:LOW:DATA program so that the HP.IB test

mask depth command has from 1 to
12 parameters; the HP-IB query
may have 0 or 1 parameters.

—107 |Incorrect number of 2756 |Correct the BP-IB controller

parameters;DIAG:PIT

program so that the HP-IB
DIAG:PIT command has exactly 2
parameters; the HP-IB query may
have 1 or 2 parameters.
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Table A-1. Error Messages {continued)

Error
Number

Message

Petail
Nuember

Action Required

-107

Incorrect number of
parameters;MEAS SETUP ZOOM

27861

Correct the HP-IB controller
program so that the HP-IB zoom
state commmand has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

—107

Incorrect number of
parameters;SYST:DATE

2971

Correct the HP-1B controller
program so that the HP-IB
SYST:DATE command has exactly
3 parameters; the HP-IB query may
have 0 or 3 parameters.

~107

Incorrect number of
parameters;SYST:TIME

2776

Correct the HP-IB controller
program so that the HP-IB
SYST:TIME command has exactly 3
parameters; the HP-IB query may
bave 0 or 3 parameters.

-107

Incorrect number of parame-
ters;SYST:COMM:PRIN:DEST

2781

Correct the HP-IB controller
program so that the HP-IB
SYST:COMM:PRIN:DEST
command has exactly 1 parameter;
the HP-IB query may have exactly 0
parameters.

-107

Incorrect number of parame-
ters;SYST:COMM:PRIN:STAT

2186

Correct the HP-IB controller
program so that the HP-IB
SYST:COMM:PRIN:STAT
command has exactly 1 parameter;
the HP-IB query may have exactly 0
parameters.

—-107

Incorrect number of
parameters;CALC:LIM:STAT

2191

- parameters.

Correct the HP-IB controller
program so that the HP-IB
CALC.LIM:STAT command has
exactly I parameter; the HP-IB
query mmay have exactly 0
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Table A-1. Error Messages (continued)

Error Message Detail | ~ Action Recquired
Number Number
~107 |Incorrect number of 2796 | Correct the HP-IB controlier
parameters;DIAG:EXPR program so.that the HP-IB
DIAG:EXPR command has exactly
I parameter.
-=107 {Incorrect number of 2801 |Correct the HP-IB controller
parameters;CALC:LIM:INT program so that the HP-IB
CALC:LIM:INT command has

exactly 1 parameter; the HP-IB
query may have exactly 0

parameters.
—107 |Incorrect number of 2821 [Correct the HP-IB controlier
parameters; TRIG2:BER:THR program s¢ that the HP-IB
TRIG2:BER:THR command has

exactly 1 parameter; the HP-IB
query may have 0 or 1 parameters.

~107 }Incorrect mumber of 2831 | Correct the HP-IB controller
parameters;INP1:IMP program so that the HP-IB
INP1:IMP command has exactly 1
parameter; the HP-I18 query may
have 0 or 1 parameters.

—107 |Iacorrect number of 2836 |Correct the HP-IB controller
parameters;INP1: COUP program so that the HP-IB
INPL:COUP command has exactly 1
parameter; the HP-IB query may
have exactly 0 parameters.

~107 |Incorrect number of 2841 [Correct the HP-IB controller
parameters;ALARM:IMP program so that the HP-IB
ALARM:IMP command has exactly
1 parameter; the HP-IB query may
have { or 1 parameters.
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Table A-1. Error Messages (continued}

Error Message Detail Action Required
Number Nurwmber
—107 |Incorrect pumber of 2846 | Correct the HP-IB controller
parameters; ALARM:COUP program so that the HP-IB
ALARM:COUP command has
exactly 1 parameter; the HP-IB
query may have exactly
parameters.
—107 |Incorrect number of 2851 | Correct the HP-IB controller
parameters; TRIG2: BER:ECOUNT program so that the HP-IB
TRIG2:BER:ECOUNT command
'has exactly 1 parameter; the HP-IB
query may have 0O or 1 parameters.
~107 |Incorrect number of 2856 | Correct the HP-IB controller
parameters; TRIG2:LEV program sc that the HP-IB
TRIG2:LEV command has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.
—107 |Incorrect number of 2861 | Correct the HP-IB controller
parameters; CONFIGURE program so that the HP-IB
CONF:ARR[:STAT] or
CONF:ARRDYN:FM command has
1 to 4 parameters.
=107 ilIncorrect number of 2866 | Correct the BEP-IB controller
parameters;CONF:ARR:HYST program so that the HP.IB
CONF:ARR:HYST command has 1
to 3 parameters. '
107 {Ipcorrect number of 2871 | Correct the HP-IRB controller
parameters;CONF:REC program so that the HP-IB

CONF:REC command has 8 or 1
parameters.
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Tabie A-1. Error Messages (continued)

Error Message Detail Action Required
Number Number o

—107 | Incorrect number of 2876 {Correct the HP-IB controller

parameters;MEASURE? program so that the HP-IB
MEAS:ARR[:STAT]? or
MEAS:ARR:DYN:FM? query has 1
to 4 parameters,

-107 | Incorrect number of 2881 |Correct the HP-IB controller
parameters;MEAS:ARR-HYST? program so that the HP-IB

MEAS:ARR:HYST? query has 1 to
3 parameters.

~~107 | Incorrect number of 2886 | Correct the HP-IB controller

parameters;MEAS:REC? program so that the HP-IB
MEAS:REC? query has O or 1
parameters.

—107 { Incorrect number of 2891 | Correct the HP-IB controller
parameters;READ? or FETCH? program so that the HP-IB

. FETC:ARR[:STAT}? or
FETC:ARR:DYN:FM? or
READ:ARR[:STAT]? or
READ:ARR:DYN:FM? query has 1
or 2 parameters.

—107 | Incorrect number of 2896 | Correct the HP-IB cortroller
parameters;READ:ARR:HYST? or program so that the HP-IB
FETCH:ARR:HYST? FETC:ARR:EYST? or or

READ:ARR:HYST? query has
exactly 1 parameter.

—167 | Incorrect number of 2901 | Correct the BEP-IB controller
parameters;READ:REC? or program so that the HP-IB
FETCH:REC? FETC:REC? or or READ:REC?

query has exactly 0 parameters.

—107 |Incorrect number of 2911 | Correct the HP-IB controller

parameters;FETCH?

program so that the HP-1B FETC?
query has 0 to 2 parameters.
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Table A-1. Error Messages (continued)

Error’
Number

. Message

Detail
Number

Action Required

-107

Incorrect number of
parameters;RADIO DEMO

2921

{Correct the HP-IB controller

program so that the HP-IB radio
demonstration state command has
exactly 1 parameter; the HP-IB
query may have exactly §
parameters.

-107

Incorrect number of
parameters;CONF:ARR:DYN

2926

Correct the HP-IB controller
program so that the HP-IB
CONF:ARR:DYN command has 1
to 3 parameters.

—-107

Incorrect number of
parameters; MEAS:ARR:DYN?

2931

Correct the HP-IB controiler
program so that the HP-IB
MEAS:ARR:DYN7? query has 1 to 3
parameters.

~107

Incorrect number of
parameters;RADIO RECOVERY
TIME

2941

Correct the HP-IB controller
program so that the HP-IB radio
recovery time cornmand has exactly
1 parameter; the HP-IB query may
have 0 or 1 parameters.

-107

Incorrect number of
parameters;RADIO SLEW RATE

2846

Correct the HP-IB controller
program so that the HP-IB radio
siew rate command has exactly 1
parameter; the HP-IB query may
have 0 or 1 parameters.

—~105

GET not aliowed

Correct the HP-IB controller
program so that the group execute
trigger does not occur within a line
of HP-IB program code.

~104

Data type error

Correct the HP-IB controller
prograrn so that the data included
with the HP-IB command is a type
of data understood by the Fader.
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Table A-1. Error Messages {continued)
Error Message Detail Action Required
Number Number
—103 |Invalid separator Correct the HP-IB controller

program so that data included with
the HP-IB command is separated
only by comrnas and spaces.

No Error

No action needed. The error queue
contains no errors.

752

Print did not complete successfully

A printout did not successfully
complete. This error is due to
aborting a print, or it will be
accompanied by another error
message describing the error
condition.

1101

Shift chain number nvalid

Correct the HP-IB command
DIAG:IBUS:DIR or
DIAG:IBUS:DIR? so that its chain
number is 0, 1, 3, or 4. If this error
occurs even though the controller is
not using these HP-1B commands
try the actions suggested for error
numbers 1700 and 1902.

1102

Shift chain start bit invalid

Correct the HP-IB command
DIAG:IBUS:DIR or
DIAG:IBUS:DIR? so that its start
bit is in range for the given chain
number. If this error occurs even
though the controller is not using
these HP-IB commands try the
actions suggested for error numbers
1700 and 1902.
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Table A-1. Error Messages {(confinued)

Error
Number

Message

Detail
Number

Actior Required

1103

Shift chain bit-field length invalid

Correct the HP-IB command
DIAG:IBUS:DIR or
DIAG:IBUS:DIR? so that its
bit-field length is in range for the
given chain number. If this error
occurs even though the controller is
pot using these HP-IB commands
try the actions suggested for error
numbers 1700 and 1902.

1106

Shift chain data too large for
bit-field length:

Select an instrument control data
value which fits in the requested
bit-field number. If this error oceurs
even though the instrument control
function is not being used, try the
actions suggested for error numbers
1700 and 1902. '

1107

Shift chain bit-field out of range

Select an instrument control bit-field
number from 0 to 32. If this error
occurs even though the instrument
contzrol function is not being used,
try the actions suggested for error
nurabers 1700 and 1902,

1490

A/D cal failed

Try cycling the power on the Fader.
If the error message doesn’t go away,
refer to the Service Manual for
troubleshooting information. Only
the 11758 product line uses the A/D.

1491

A/D failed——time-out error

Try cycling the power on the Fader.
If the error message doesn’t go away,
refer to the Service Manual for
troubleshooting information. Only
the 11758 product line uses the A /D.
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Table A-1. Error Messages (continued)
Error Message Detail Action Required
Number A Number ‘
1496 | GND equal -5V in A/D cal Try cycling the power on the Fader.

If the error message doesn’t go away,
refer to the Service Manual for -
troubleshocting information. Only
the 11758 product line uses the A/D.

1585 | HP-IB was addressed to talk with Check the HP-IB controller program
nothing to say to make sure that the controller

always issues a query command
before attempting to read the query
response data. _

1760 | Function not completed, try again Try actions suggested for error
number 1902,

1802 | Function not completed, try again The operation (function selection,

data entry, etc.) that was attempted
at the time was not executed. Try
the operation again. If these errors
keep recurring some troubleshooting
is necessary. Begin by presetting the
Fader. If this is unsuccessful in
eliminating these errors from
recurring, cycle the power. I this
doesn’t help, use the INIT function
which is part of the MORE menu.
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Specifications

Instrument specifications are listed in table B-1.

These specifications are the performance standards or
limits against which the instrument may be tested.
Supplemental characteristics are also listed in table
B-2. Supplemental characteristics are not warranted
specifications, but are typical characteristics included as
additional information for the user.

B-1




Specifications HP 11757B

Table B-1. Specifications

Electrical Performance

Characteristics Limiis . Conditions

Note: Warranted specifications are for 15°C to 35°C after a 15 minute warm-up period and

notch frequencies 70 MHz 20 MHz or 140 MHz =20 MHz except where noted.

Notch Frequency

Standard 40 MHz to 100 MHz

Opt. 140 110.0 MHz to 170.0 MHz

Opt. 147 40 MHz to 100 MHz and

110.0 MHz to 170.0 MBz

Resolution 0.1 MH:z

A ccuracy . at 20 4B notch depth

70 MHz Band +0.3 MHz

140 MHz Band +0.4 MHz

Notch Depth Note: Specifications hold for

: input levels up to —5 dBm.

Range 0to 40 4B

Resolution 0.14B

Accuracy

20 4B Notch +0.75 dB 70 MHz Band and 140 MHz
Band

30 dB Notch +1.5dB 70 MHz Band and 140 MHz
Band

40 dB Notch +3.0 dB 70 MHz Band and 140 MHEz
Band

Flat Fade Gain/Attenuation

Gain Range 0to 12dB at 70 MHz or 140 MHz

Attenuation Range 10to 50 dB

Resolution 0.1dB

A.ccuracy +2.0 dB from O dB to 30 dB flat fade
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Table B-1. Specifications (continued)
Electrical Performance
Characteristics Limits Conditions

Safety

Operating and non-opetrating
environment

Temperature
Operating

EMI

Acoustic Noise Emission
GERAEUSCHEMISSION
Power Consumption

Line Voltage

Line Frequency
Power Dissipation

Meets requirements of IEC
348

Meets requirements of CSA
5568

Temperature, humidity,
shock, and vibration type
tested to MIL-T-28800B Class
V requirements

0° to 55°C

Conducted and radiated
interference is within the
requirements of CEQ2, CED3,
and RS03 of MIL—STD—
461C. Meets requirements of
VDEQS&T1.

LpA <70 dB(A)
LpA <70 dB(A)

100, 115, 120, or 220, 230 240
+10%
48 to 66 Hz.

<200 VA

Accuracy specifications apply
for 15°C to 35°C only.

per IS0 3744
nach DIN 45635 pt. 1

B-3




Specifications ’ HP 117578

Table B-2. Supplemental Characteristics

Characteristics l Performance Limits l ' Conditions

Note: Typical nop-warranted characteristics measured at 25°C with notch frequencies 70
MHz £20 MHEz or 140 MHz 220 MHz except where noted.

Anutomatic Gain Control Maintains constant output
power for notch depths up to
40 dB over 1.0 MHz to 40
MHz bandwidths
‘Typical Notch Frequency
Accuracy
Absolute Accuracy +0.15 MHz"
Relative Accuracy +0.8% per change in
frequency or 30 kHz,
whichever is greater
Typical Notck Depth
Accuracy
25°C Error
20 dB +0.2dB
3048 +0.3dB
40 dB +1.0dB
Typical Temperature 15°C to 35°C
Performance
20dB +0.50 dB .
30dB +0.75 dB
40 dB +2.0dB
Repeatability and 24-Hour
Drift
20 dB +0.03 dB
30dB +0.10 dB
40 4B +0.30 4B
Interpath Delay 6.3ns
‘Variable Delay . Simulated variable deiay, valid
Range 1nsto 25 ns over a restricted bandwidth.
Resolution 0.1ns
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Table B-2. Supplemental Characteristics (continued)
Characteristics Performance Limits Conditions -
Sweep
Speed 10 ms to 99.9s
Resolution in 10 ms steps
Max. Slew Bate
Gain/Attenuation 6500 dB/sec
Notch Frequency 8 GHz/fsec
Notch Depth 4500 dB/sec
Noise Figare <15 4B Measured with gain = 12 dB
Frequency Response _
Amplitude variation < £0.2dB ¢ dB notch, 420 MHEz
bandwidth
Group delay variation < 41 ns 0 dB notch, %20 MHz

Internal Fading Event
Memory

Number of fade event
sequences

Three Tone Intermodulation
Response:

70 MHz Band

140 MHz Band

Typical Flat Fade
Gain/Attenuation

Accuracy
Net weight
Dimensions

2000 points standard, 4000
points opt. 001

10

< 50 dBc
< 47 dBc

+0.4dB

9 kg (20 1bs)

Height x Width x Depth
213 mm x 366 mm x 460 mm

(8.4" x 14.4" x 18.1")

bandwidth

Each data set contains notch
frequency, notch depth,
minimum/non-minimum
phase, flat attenuation and
sweep time (0.10 to 10
seconds).

Measured at -4 dBm input
power with gain <0 dB

from 0 dB to 30 dB flat fade
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Tabte B-2. Supplemental Characteristics (continued)
Characteristics Performance Limits Conditions
Signature Types Static M-Curve, Dynamic
M-Curve, Dynamic $-Curve,
_ . Hysteresis M, Recovery Time
Exror Pulse In
Termination ECL/758, TTL/10kQ,
TTL/75Q
Minimum Pulse Width 2.5ns ECL; 10 ns TTL
Minimurm Time Between 25 ns
Counted Error Bits
Alarm In
Termination TTL/10kQ, Positive or
Negative Edge Triggered
Minimum Pulse Width 10 ns
Setting Ranges
Bit Rate 10 kHz to 200.00 MHz
BER Threshold 1E-3, 3E~4, 1E~4, 3E-5,
1E-5, 1IE—-6
Dynamic S Rates 1 MHz/sec to 6 GHz/sec
Dynamic M Rates 10, 20, 100, 300, 600, 1200
MHz/sec
Dynamic M Deviations (£} (1,2, 4,6, 10, 20 MHz
Scale Factor (pulse toerror | 0.01 to 100.0
ratio)
Error Gate 2® where n=2t0 15
Maximum Number of Data 100 Static M, Dynamic M,
Points per Measurement Dynamic S; 200 Hysteresis M
Recovery Time.
Range 1 ms to 6 sec.
Accuracy lms
Resolution ims
GERAEUSCHEMISSION Typpruefungsergebnis
LpA:
am Arbeitsplatz 47 dB (typ.) nach DIN 45635 pt. 19
fiktiver Arbeitsplatz 38 4B (typ.)
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Advanced HP-IB Measurements

introduction

To make HP-IB measurements less confusing for
beginning users, FETCh:function?, READ:function?,
and MEASure:function? were not included in the
“HP-IB Commands” chapter. Only the FETCh?,
INITiate[:IMMediate], CONFigure: function and
CONFigure? commands were included in the “HP-IB
Commands” chapter.

In the “HP-IB Commands” chapter, the measurement
exampies always used a sequence of CONFigure:function,
INITiate[:IMMediate], and FETCh? to perform
measurements. This is probably the most
straightforward way of performing a measurement from
HP-IB because it mirrors the steps taken when using
the front panel. However, this example sequence is
only a subset of the many ways to use SCPI commands
and queries to do a measurement in the Fader. This
appendix gives the whole picture of how to use all the
SCPI measurement commands and queries.

The following sections give an overview and details
regarding the Fader’s SCPI measurement system. The
last three sections of this appendix give a step-by-step
description of how to use MEASure:function?,
READ:function?, and FETCh:function?, respectively.

FETCh?, INITiate:IMMediate] and CONFigure:function
are not given a step-by-step approach here because the
“HP-IB Commands” chapter gives good example HP-IB
programs already for each of these commands.
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c-2

This appendix assumes that the CONFigure:function,
INITiate[:IMMediate], and FETCh? descriptions in the
“HP-IB Commands” chapter have been read. Reading
the measurement section in the “Beginner’s Guide to
SCPI” pampblet is also recommended before diving into
the details given here.
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SCPi Mgasurement System Overview

The SCPI measurement system has a
“MEASure:function? <measurement parameters>”
query which performs the measurement described

in function. <measurement parameters> are the
parameters needed by function to do a measurement.
Following is a list of all the available function’s and all
the <measurement parameters> that go with them:

Tabie C-1.
CONFiguresfunction and MEASure:function? Parameters

Junction <measurement parémeters}-

ARRay[POWerl[:MCURve]{:STATic] (points},phase,criteria,mksearch
ARRay[:POWer][MCURve]:DY Namic:FM (points),phase,criteria,mksearch
ARRay{:POWer][:MCURve}:DYNamic[:SWEep] (points),phase,criteria
ARRay[:POWer][:MCURve]:HYSTERESIS {points)criteria,mksearch
[SCALar}[:POWer]:RECovery criteria

“MEASure:function? <measurement parameters>” is
always equivalent to:

CONFigure: funciion <measurement parameters>
READ: function? <read measurement parameters>

Following is a list of all the available function’s and all
the <read measurement parameters> that go with them:

c-3




SCPI Measurement System Overview | HP 117578

Table C-2. FETCh:function? and READ:funclion? Parameters

funciion <read measurement parameters>

ARRay[:POWer][:MCURve][:STATic] (points),phase
ARRay[:POWer][:MCURve]:DYNamic:FM (points),phase
ARRay[:POWer][:MCURve]:DYNamic[:SWEep] (points),phase
ARRay[:POWer][:MCURve:HYSTERESIS (points)

ARRay[:POWer][:MCURve]:RECovery no parameters allowed
[SCALar]:POWer}:RECovery no parameters allowed
{SCALar][POWer]:.DFM no parameters allowed

In turn, “READ:function? <read measurement
parameters>” is always equivalent to:

INITiate[:IMMediate]
FETCh: function? <read measurement parameters>

Therefore “MEASure:function? <measurement
parameters>" does all of the following:

CONFigure:funciion <measurement parameters>
INITiate{:IMMediate]
FETCh: function? <read measurement parameters>

CONFigure:function sets up the instrument state,
INITiate[:IMMediate] starts the measurment and
stores the data, and FETCh:function? returns the
measurement data.

<read measurement parameters> describe what part of
the measurement data to fetch - NOT how to do the
measurement. CONFigure:function handles setting

up the actual measurement. The only difference
between READ:function? and FETCh:function? is
that READ:function? re-measures based on the current
measurement setup.
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SCPI Measurement System Overview

If FETCh:function? uses a function or <read
measurement parameters> that do not match the
measurement data, a -221, “Settings conflict” error is
reported and the FETCh:function? request is ignored.
READ:function? error checking works the same as
FETCh:function?.

" Invalid Measurement Data

Optional Parameters

You cannot FETCh?, FETCh:function? or print invalid
measurement data. Old measurement data will become
invalid under the following conditions:

w After a *RST
» A new measurement is aborted

m When a new measurement is completed successfully

<measurement parameters> and <read measurement
parameters> are always optional { except for the
number of points ). These parameters can only be
omitted starting with the right-most parameter.
Parameters missing on the right take their “default”
value. Substituting the word DEFault for a parameter
will default them also.

Defaults for MEASure:function? and
CONFigure:function are: points = 10, phase = MIN,
criteria = BER, and mksearch = OFF, Defaults for
FETCh:function? are equal to the points and phase

of the current measurement data. If there is no valid
measurement data, the FETCh:function? parameters
default to the current measurement setup’s points and
phase. READ:function? parameters default the same as
the FETCh:function? parameters,

For example, all of these MEAS:ARR:STAT? queries are
equivalent:

“MEAS:ARR:STAT? (10),MIN,BER,OFF”

C5




SCPI Measurement System Overview HP 11757B

READ:function? Details

FETCh:function? Details
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“MEAS:ARR:STAT? (10),MIN,BER”
“MEAS:ARR:STAT? (10),MIN”
“MEAS:ARR:STAT? (10)”
“MEAS:ARR:STAT? (10),DEF,BER,DEF”
“MEAS:ARR:STAT? (DEF),DEF,DEF ,DEF”

Because READ:function? <read measurement
parameters> is identical to

INITiate[:IMMediate]
FETCh: function? <read measurement parameters>

the <read measurement parameters> do NOT alter
the CONFiguration before INITitate[:IMMediate] is
executed. <read measurement parameters> are only
used to determine what data is returned, NOT how to
do the measurement.

I READ:function?’s <read measurement parameters>
would cause an error in “FETCh? <read measurement
parameters>” after INITiate[:IMMediate] is ruxm, the
READ:function? query is rejected. Therefore there
would be no re-measurement and there would be no
change to the state of the Fader.

I FETCh:function? is used, function must match the
measurement type of the measurement data. In addition,
with all measurement types { except RECOVERY ), the
number of points to fetch must be specified. The number
of points can be less than or equal to the number of
points in the measurement data. If the phase is not
specified, the phase of the measurement data is assumed.
If the phase of the measurement data is BOTH, any
phase can be fetched. However, MIN phase cannot be




HP 117578

FETCh? Details

CONFigure? Detaiis

SCP! Measurement System Overview

fetched if the measurement data phase is only NONM,
and vice versa.

FETCh? without a function is a special case. It does
not require any parameters. It simply returns all of the
last measurement data.

If parameters are used with this special FETCh?, they
must be consistent with the current measurement

data. See the “HP-IB Commands” chapter and
“FETCh:function? Details” above for more information
about using parameters with FETCh:function?.

This FETCh? is described in the “HP-IB Commands”
chapter with CONFigure:function and INITiate.

CONTFigure? is a query that returns the CONFigure
comnmand string that will implement the measurement
setup type, number of points, phase, criteria and mk
search. CONFigure? does not require any parameters.

This query returns a string which looks like:
Yfunction <measurement parameters>"

Simply add this string to “CONFigure:” and you have a
CONFigure:function command to implement the current
measurement setup.

The string will contain the full CONFigure command
needed to represent the current measurement setup (
with all optional subsystems and parameters included ).
For example, if the previous CONFigure command was:

CONF: ARRAY :DYNAMIC (10),MIN,DEF,DEF

and no one has used the front panel to alter the
measurement setup, the query CONFigure? would
return the following:

“ARR:POW:MCUR:DYN:SWE (10) ,MIN,BER,OFF"
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All the mnemonics and parameters that are optional
in the CONFigure command are included in the
string for your information and future use. The
string always uses the short form of everything. After
*RST, the CONFigure? state returned will be =
“ARR:POW:MCUR:STAT (10),MIN,BER,OFF”.
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Using MEASure:function?

Using MEASure:function?

The following is a quick description of how to
perform each Fader measurement type with the -
MEASure:function? query.

STATIC-M ( 3 steps )

1.

Set up FREQ:STAR, FREQ:STOP, and
CALC:SMO:STAT.

. If using BER criteria, set up ’I‘RIG2:BER,7

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL. '

“MEAS:ARR:STAT?
(points),phase,criteria,mksearch”

This performs a Static-M measurement and returns
“frequency, depth” pairs. The number of pairs of data
will be equal to “points”. “phase” can be MINimum,
NONMinimum, or BOTH. If BOTH is chosen, the
number of pairs of data will be equal to 2*“points”
with MINimum data returned first. “criteria” can be
BER or ALARm. “mksearch” can be ON or OFF.

DYNAMIC-S ( 3 steps )

1

Set up FREQ:STAR, FREQ:STOP,
FREQ:RATE:STAR, and FREQ:RATE:STOP { This
measurement does not use CALC:SMO:STAT ).

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. X using ALARm criteria, set up
ALARM:POL.

. “MEAS:ARR:DYN:SWE? (points),phase criteria”
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This performs a Dynamic-S measurement and returns
“sweep rate, depth” pairs. The number of pairs

of data will be equal to “points™. “phase” can be
MINimum, NONMinimum, or BOTH. If BOTH is
chosen, the number of pairs of data will be equal

to 2*“points” with MINimum data returned first.
“criteria” can be BER or ALARm.

DYNAMIC-M ( 3 steps )

1. Set up FREQ:STAR, FREQ:STOP, FM:DEV,
FM:INT:RATE, and CALC:SMO:STAT.

2. If using BER criteria, set up TRIG2:BER,
TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

3. “MEAS:ARR:DYN:FM?
(points),phase,criteria,mksearch”

This performs a Dynamic-M measurement and
returns “frequency, depth” pairs. The number of
pairs of data will be equal to “points”. “phase” can
be MINimum, NONMinimum, or BOTH. i BOTH
is chosen, the number of pairs of data will be equal
to 2*“points” with MINimum data returned first,
“criteria” can be BER or ALARm. “mksearch” can
be ON or OFF.

HYSTERESIS-M { 3 steps )

1, Set up FREQ:STAR, FREQ:STOP, and
- CALC:SMO:STAT.

2. X using BER criteria, set up TRIG2:BER,
TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

3. “MEAS:ARR:HYST? (ﬁoints),cﬁteria,mksearch”
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Using MEASure: function?

This performs a HYSTERESIS-M measurement
and returns “frequency, depth” pairs. The

total number of pairs of data will be equal to
4*“points”. The data is returned in the following
order: all minimum “shallow-to-deep” pairs, all
minimum “deep-to-shallow” pairs, all non-minimum
“shallow-to-deep” pairs, and lastly all non-minimum
“deep-to-shallow” pairs. “criteria” can be BER or
ALARm. “mksearch” can be ON or OFF.

RECOVERY TIME ( 2 steps )

1.

If using BER criteria, set up TRIG2:BER,
TRIG2:BER:FREQ, TRIG2.BER:MULT,
ERROR:IMP, and ERROR:COUP. ( This
measurement does not use TRIG2:BER:ECO ).
using ALARm criteria, set up ALARM:POL.

“MEAS:REC? criteria”

This performs a recovery time measurement and
returns a single value equal to the recovery time in
seconds. “criteria” can be BER or ALARm.

DISPERSIVE FADE MARGIN ( 2 steps )

1

2.
. This query will return the dispersive fade margin

Successfully MEASure:function? any measurement
type except RECOVERY TIME and DYNAMIC-S.

“FETC:DFM?”

measured by the measurement performed in step 1.
You can use FETC:DFM? and READ:DFMY, but not
MEAS:DFM?.
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L
Using READ: function?

The following is a quick description of how to perform
each Fader measurement type with the READ:function?

query.
STATIC-M ( 4 steps )

1. Set up FREQ:STAR, FREQ:STOP, and
CALC:SMO:STAT.

2. If using BER criteria, set up TRIG2:BER,
TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. X using ALARm criteria, set up
ALARM:POL. ) |

3. “CONF:ARR:STAT {points),phase,criteria,mksearch”

This configures for a Static-M measurement. “points”
describes how many measurement points to use.”
“phase” can be MINimum, NONMinimum or BOTH.
“criteria” can be BER or ALARm. “mksearch” can
be ON or OFF.

4. “READ:ARR:STAT? (read_points),read_phase”

Makes a measurement based on the above CONFigure
and returns “frequency, depth” pairs. The number

of pairs of data will be equal to “read_points”.
“read_phase” cap be MINimum, NONMinimum, or
BOTE. If BOTH is chosen, the number of pairs of
data will be equal to 2*“points” with MINimum data
returned first. “read_points” cannot be bigger than
the CONFigure command’s “points”. “read_phase”
cannot conflict with the CONFigure command’s
“phase”.

'DYNAMIC-S ( 4 steps )
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Set up FREQ:STAR, FREQ:STOP,
FREQ:RATE:STAR, and FREQ:RATE:STOP ( This
measurement does not use CALC:SMO:STAT ).

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

“CONF:ARR:DYN:SWE (points),phase,criteria”

This configures for a Dynamic-S measurement.
“points” describes how many measurement points to
use. “phase” can be MINimum, NONMirimum or
BOTH. “criteria” can be BER or ALARm.

“READ:ARR:DYN:SWE? (read_points),read_phase”

Makes a measurement based on the above CONFigure
and returns “sweep rate, depth” pairs. The number
of pairs of data will be equal to “read_points™.
“read_phase” can be MINimum, NONMinimum, or
BOTH. If BOTH is chosen, the number of pairs of
data will be equal to 2*“points” with MINimum data
returned first. “read.points” cannot be bigger than
the CONFigure command’s “points”, “read_phase”
cannot conflict with the CONFigure command’s
“phase”.

DYNAMIC-M ( 4 steps )

1.

Set up FREQ:STAR, FREQ:STOP, FM:DEV,
FM:NT:RATE, and CALC:SMO:STAT.

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

“CONF:ARR:DYN:FM
(points),phase,criteria,mksearch”

C-13




Using READ:function?

C-14

HP 117578

This configures for a Dyramic-M measurement.
“points” describes how many measurement points
to use. “phase” can be MINimum, NONMinimum
or BOTH. “criteria” can be BER or ALARm.
“mksearch” can be ON or OFF.

- “READ:ARR:DYN:FM? (read_points),read _phase”

Makes a measurement based on the above CONFigure
and returns “frequency, depth” pairs. The number

of pairs of data will be equal to “read..points”.
“read_phase” can be MINimum, NONMinimum, or
BOTH. If BOTH is chosen, the number of pairs of
data will be equal to 2*“points” with MINimum data
teturned first. “read.points” cannot be bigger than
the CONFigure command’s “points”. “read.phase”
cannot conflict with the CONFigure command’s
“phase”,

HYSTERESIS-M ( 4 steps )

1.

Set up FREQ:STAR, FREQ:STOP, and
CALC:SMO:STAT.

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. K using ALARm criteria, set up
ALARM:POL.

“CONF:ARR:HYST (points),criteria,mksearch”

This configures for 2 HYSTERESIS-M measurement.
“points” describes how many measurement points to
e. “criteria” can be BER or ALARm. “mksearch”

"~ can be ON or OFF.

. “READ:ARR:HYST? (read_points)”

Makes a measurement based on the above CONFigure
and returns “frequency, depth” pairs. The number

of pairs of data will be equal to 4*“read_points”.

The data is returned in the following order: all
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minimum “shallow-to-deep” pairs, al! minimum
“deep-to-shallow” pairs, all non-minimum
“shallow-to-deep” pairs, and lastly all non-minimum
“deep-to-shallow” pairs. “read_points” cannot be
bigger than the CONFigure command’s “points”.

RECOVERY TIME ( 3 steps )

1.

If using BER criteria, set up TRIG2:BER,
TRIG2:BER:FREQ, TRIG2:BER:MTULT,
ERROR:IMP, and ERROR:COUP. { This
measurement does not use TRIG2.BER:ECO ). If
using ALARm criteria, set up ALARM:POL.

. “CONF:REC criteria”

This configures for a recovery measurement. “criteria”
can be BER or ALARm.

. “READ:REC?”

Makes a measurement based on the above CONFigure
and returns one value which is equal to the recovery
time. No parameters are allowed with READ:REC?.

DISPERSIVE FADE MARGIN ( 2 steps )

1.

2.

CONFigure:function for any measurement type except
RECOVERY TIME and DYNAMIC-S.

“READ:DFM?”

This query will take a measurement based on the
measurement type selected in step 1 and then return
the dispersive fade margin measured.
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The following is a quick description of how to perform
each Tader measurement type with the FETCh:function?

query.
STATIC-M { 5 steps )

1.

Set up FREQ:STAR, FREQ:STQOP, and
CALC:SMO:STAT.

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

. “CONF:ARR:STAT (points),phase,criteria,mksearch”

This configures for a Static-M measurement. “points”
describes how many measurement points to use,
“phase” can be MINimum, NONMinimum or BOTH.
“criteria” can be BER or ALARm. “mksearch” can
be ON or OFF.

. “INITIATE”

This tells the Fader to make a measurement based
on the above CONFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FETCh:function? to query.

. “FETC:ARR:STAT? (read_points),read.phase”

Returns the “frequency, depth” pairs collected by the
previous INITIATE command. The number of pairs
of data will be equal to “read_points”. “read_phase”
can be MINimum, NONMinimum, or BOTH. ¥
BOTH is chosen, the number of pairs of data will be
equal to 2*“points” with MINimum data returned
first. “read_points” cannot be bigger than the
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measurement data’s “points™. “read _phase” cannot
conflict with the measurement data’s “phase”.

DYNAMIC-S { 5 steps )

1.

Set up FREQ:STAR, FREQ:STOP,
FREQ:RATE:STAR, and FREQ:RATE:STOP ( This
measurement does not use CALC:SMO:STAT ).

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2Z:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

. “CONF:ARR:DYN:SWE (points) phase,criteria”

This configures for a Dynamic-S measurement.
“points” describes how many measurement points to
use. “phase” can be MINimum, NONMinimum or
BOTH. “criteria” can be BER or ALARm.

“INITIATE”

This teils the Fader to make a measurement based
on the above CONFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FETCh:function? to query.

. “FETC:ARR:DYN:SWE? (read_poiﬁts),read_phase”

Returns “sweep rate, depth” pairs collected by the
previous INITIATE command. The number of pairs
of data will be equal to “read_points”. “read..phase”
can be MiNimum, NONMinimum, or BOTH. If
BOTH is chosen, the number of pairs of data will be
equal to 2*“points” with MINimum data returned
first. “read_points” cannot be bigger than the
measurement data’s “points”. “read..phase” cannot
conflict with the measurement data’s “phase”.

DYNAMIC-M ( 5 steps )
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. Set up FREQ:STAR, FREQ:STOP, FM:DEV,

FM:INT:RATE, and CALC:SMO:STAT.

. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

. “CONF:ARR:DYN:FM

{points),phase,criteria,mksearch”

This configures for a Dynamic-M measurement.
“points” describes how many measurement points
to use. “phase” can be MINimum, NONMinimum
or BOTH. “criteria” can be BER or ALARm.
“mksearch” can be ON or OFF.

. “INTTIATE”

This tells the Fader to make a measurement based
on the above CONFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FET Ch:function? to query.

. “FETC:ARR:DYN:FM? (read_points),read_phase”

Returns the “frequency, depth” pairs collected by the
previous INITIATE command. The number of pairs
of data will be equal to “read_points”. “read_phase”
can be MINimum, NONMinimum, or BOTH. If
BOTH is chosen, the number of pairs of data will be
equal to 2*“points” with MINimum data returned
first. “read.points” cannot be bigger than the
measurement data’s “points”. “read._phase” cannot
conflict with the measurement data’s “phase”.

HYSTERESIS-M ( 5 steps )
1. Set up FREQ:STAR, FREQ:STOP, and

CALC:SMO:STAT.
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2. If using BER criteria, set up TRIG2:BER,

TRIG2:BER:ECO, TRIG2:BER:FREQ,
TRIG2:BER:MULT, ERROR:IMP, and
ERROR:COUP. If using ALARm criteria, set up
ALARM:POL.

. “CONF:ARR:HYST (points),criteria,mksearch”

This configures for a HYSTERESIS-M measurement.
“points” describes how many measurement points to
use. “criteria” can be BER or ALARm. “mksearch”
can be ON or OFF. .

. “INITIATE”

This tells the Fader to make a measurement based
on the above CONFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FETCh:function? to query.

. “FETC:ARR:HYST? (read_points)”

Returns the “frequency, depth” pairs collected by

‘the previons INITIATE command. The number

of pairs of data will be equal to 4*“read_points”.
The data is returned in the following order: all
minimum “shallow-to-deep” pairs, all minimum
“deep-to-shallow” pairs, all non-minimum
“shallow-to-deep” pairs, and lastly all non-minimam
“deep-to-shallow” pairs. “read_points™ cannot be
bigger than the measurement data’s “points”.

RECOVERY TIME ( 4 steps )
1. X using BER criteria, set up TRIG2:BER,

TRIG2:BER:FREQ, TRIG2:BER:MULT,
ERROR:IMP, and ERROR:COUP. ( This

. measurement does not use TRIG2:BER:ECO ). If

using ALARm criteria, set up INP3:POL.

2. “CONF:REC criteria”
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This configures for a recovery measurement. “criteria”
can be BER or ALARm.

“INITIATE”

This tells the Fader to make a measurement based
on the above CONFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FETCh:function? to query.

“FETC:REC?”

Returns one value which is equal to the recovery time
measured by the previous INITIATE command. No
parameters are allowed with FETC:REC?.

DISPERSIVE FADE MARGIN ( 3 steps )

1.

CONTigure:function for any measurement fype except
RECOVERY TIME and DYNAMIC-S.

. “INITIATE"

This tells the Fader to make a measurement based
on the above CONTFigure. No measurement data is
returned on the HP-IB bus, it is simply stored in the
Fader for FETCh:function? {o query.

. “FETC.DFM?”

This query will return the dispersive fade margin
measured by the previous INITIATE command.




HP-IB Compliance

Introduction

This appendix contains miscellaneous information
regarding remote programming using HP-IB ( the
Hewlett-Packard Interface Bus ).

This appendix also contains some information about
compliance with IEEE 488.1-1987, IEEE 488.2-1987
and SCPI (Standard Commands for Programmable
Instruments).
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The Fader uses the SCPI (Standard Commands for
Programmable Instruments) language for HP-IB
communication. The SCPI commands and queries
that the Fader understands are listed and described
individually in the “HP-IB Commands” chapter.

The SCPI version number that the Fader supports at the
writing of this manual is 1991.0.

The SCPI version number that the Fader with Option
001 supports is 1990.0.

If you need more information about SCPI, refer to the
“Beginner’s Guide to SCPI” which has been included
with this Fader.
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R
Avoiding Fader
Interruptions

Why Avoid
Interruptions?

The Fader only has one microprocessor and therefore it
can only do one “function” at a time. Everything that
the Fader “does” requires the microprocessor ( except
the time/date clock ).

When the Fader is sweeping, slewing, fading or
measuring, there is a potential for the Fader to become
too busy to process HP-IB commands or key presses
without interrupting the sweeping, slewing, fading or
measuring.

The Fader becomes busier under the following
conditions:

# the sweep time decreases

u the slew time decreases

n the fade event slew time decreases

# the measurement sweep rate increases

If the Fader is busy and the HP-IB bus requires action,
the Fader will momentarily stop what it is doing and
process the HP-IB bus’ needs. If the Fader is busy and a
key is pressed, the Fader will momentarily stop what it is
doing and process the new key.

Therefore, to maintain a fast smooth sweep, slew, fade
event, or measurement, don’t issue HP-IB requests to the
Fader and don’t press keys. The HP-IB synchronization
commands *QPC, *OPC? and *WAI should be used to
wait until the previous HP-IB command is finished. As
an alternative, SRQ and parallel poll can be used for
polling the “finished state” of the Fader.
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} Performing a serial poll can cause the Fader to
* momentarily interrupt what it is doing. Performing a
parallel poll will never interrupt the Fader.

Note

Examples The following two example programs show two different
techniques of waiting until fade event 0 is done before
starting fade event 2:

10 OUTPUT T14;"SWE:ALL LISTO;»WAI"
20 QUTPUT 7i4;"SWE:ALL LIST2"
30 END -

10 QUTPUT T714;"SWE:ALL LISTO;*0PC?T"
20 ENTER 714;0p_complete

30 QUTPUT T714;"SWE:ALL LIST2"

40 END

The following example program executes fade event 0
and then does some BASIC crunching that has nothing
to do with talking to the Fader. When fade event 0 is
done, fade event 2 is run:

10 PPOLL CONFIGURE 714;4

20 OUTPUT Ti4;"xESE 1"

30 QUTPUT 714;"*PRE 32"

40 OUTPUT T14;"SWE:ALL LISTQ;=0PC"
S50 ! Do some BASIC crunching

60 Ppoll.response=PPOLL(7)

70 IF BIT(Ppoll.response,4}=1 THEN 50
80 OUTPUT 714;"SWE:ALL LIST2"

80 END '

The following example program shows how to use an
SRQ interrupt routine. The WHILE loop waits until the
measurement is done before an ENTER is performed.

. 10 OPTION BASE 1
20 DIM Array(40)
30 ON INTR 7,i5 GOSUB Read_data
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40 OUTPUT 714;"*CLS"

50 DUTPUT 714;"STAT:0PER:NTIR 18"
60 OUTPUT 714;"STAT:0PER:ENAB 18"
70 QUTPUT 714;"=SRE 128"

80 Measure_loop: !

90 Intr.occcurred=0

100 ENABLE INIR 7;2

11C QUTPUT 714;"CONF:ARR:STAT (20),MIN,BER,0OFF®
120 QUTPUT 714;"INITIATE"

130 BUTPUT Ti4;"FETCH?"

140 WEILE (Intr_occurred=0)

150 ! Do some BASIC crunching
160 END WHILE

170 ENTER 714;Array(*)

180 QUTPUT 714;"*CLS™

190 PRINT Array(*)

200 GOTD Measure,loop

210 Read_data: !

220 Intr_occurred=i

230 DISABLE INTR 7

24C RETURN

250 END

In the Fader, all HP-IB commands can potentially

be “overlapped”. “Overlapped” means that previous
commands are not guaranteed to be finished when a new
command or query is executed.

In addition, if constant HP-IB traffic occurs, the Fader is
always kept busy executing HP-IB commands. In this
case, the Fader will never have a chance to sweep, slew,
or fade.

For example, the following program would never allow
slewing because it is contantly sending HP-IB commands
to the Fader. *RST would never finish getting the
hardware to the PRESET state, and the notch frequency
commands in lines 20 and 30 would never get anywhere
either, The Fader would remain at the current notch
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frequency, constantly being “re-commanded” to slew to 2
new notch frequency:

10 QUTPUT 714;"%RST"

20 QUTPUT T1i4;"FREQ 7SMHZ"
30 OQUTPUT 714;"FREQ 65MHZ"
40 GOTO 20

50 END

The synchronization commanrds { *OPC, *OPC?, and
*WAI ) must be used to achieve “sequential” HP-IB
operation when using the Fader. The following example
program shows the correct way to implement the .. .
previous example program:

10 OUTPUT T14;"*=R3T;*WAI"

20 QUTPUT 714;"FREQ 7EMHZ;*WAI"
30 QUTPUT 714;YFREQ GSMHZ;*WAL"
40 GOTO 20

50 END

As a guideline, it is a good idea to use the
synchronization commands after any Fader HP-1B
command that alters any Fader hardware.
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interface Functions

Interface
Functions

IEEE 488.1 Interface
Function Subsets

Device Clear

Group Execute
Trigger (GET)

Interface Clear (IFC)

This section gives a quick overview of some of the HP-IB
specific capabilities of the Fader. In addition, device
clear, interface clear and group execute trigger are
described here.

The IEEE 488.1 Interface Function Subsets of the Fader
are:

SH1, AH1, T6, TEQ, L4, LEG, SR1, RL1, PP1, DC1,
DT1, Co, E2

The device clear (DCL) or selected device clear
(SDC) commands clear the input and output buffers.
They reset the Fader’s parser and clear any pending
commands. :

In addition, these commands ready the Fader to receive
an HP-IB command or query. To achieve this, the
following Fader functions must be halted { aborted ):

a Fade events

a Measurements

= Printing

The group execute trigger command has exactly the
same functionality as the *TRG command. Please see
the “Common Commands” chapier for a description of
the *TRG command.

This command halts all bus activity. This includes
unaddressing all listeners and the talker, disabling serial
poll on all devices, and returning control to the system
controller. This does not perform a device clear.
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The Fader will display the HP-IB bus status on the
display using annunciators. There are 4 of these HP-IB
annunciators: RMT, LSN, TLK, and SRQ.

When this annunciator is on, the Fader is in remote
mode. When this annunciator is off, the Fader is in local
mode, This annunciator is always updated immediately -
upon a remote/local mode change.

When this annunciator is on, the Fader is addressed to
listen. When this annunciator is off, the Fader is not
addressed to listen. This annunciator is only updated
when the Fader has time; therefore, it can be incorrect
if the Fader is busy. For example, the Fader gets busy
if there is constant HP-IB traffic or if it is sweeping,
slewing, fading, etc. For more information about when
the Fader is busy, see “Avoiding Fader Interruptions” in
this appendix.

When this annunciator is on, the Fader is addressed to
talk. When this annunciator is off, the Fader is not
addressed to talk. This annunciator is only updated
when the Fader has time; therefore, it can be incorrect
if the Fader is busy. For example, the Fader gets busy
if there is constant HP-IB traffic or if it is sweeping,
slewing, fading, etc. For more information about when
the Fader is busy, see “Avoiding Fader Interruptions” in
this appendix.

When this annunciator is on, the Fader is issuing a
service request. When this annunciator is off, the Fader
is not issuing a service request. This annunciator is only
updated when the Fader has time; therefore, it can be
incorrect if the Fader is busy. For example, the Fader
gets busy if there is constant HP-IB traffic or if it is
sweeping, slewing, fading, etc. For more information
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about when the Fader is busy, see “Avoiding Fader
Interruptions” in this appendix.
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In section 4.9 of the document, IEEFE Standard
488.2-1987, IEEE Standard Codes, Formats, Protocols,
and Common Commands For Use with ANSI/IEEE Std
488.1-1987, the following information is required of all
IEEE 488.2-1987 devices. How the Fader conforms to
this Standard is described in the following 23 items: .

1. A list of IEEE 488.1 Interface Functions Subsets is
described in this appendix.

2. The Fader HP-IB address can be set to 0 through

30 for “normal” talker /listener operation. Special
addresses 40 and 50 are allowed also; all other
addresses are rejected by the Fader. If the HP-IB
address is set to 40, the Fader is placed into listen
only mode. If the HP-IB address is set to 50, the
Fader is placed into talk only mode.

3. An HP-IB address change takes effect immediately in
the Fader. '

4. At power-on, the Fader will be in the same state as
when it was last powered off. However, if the Fader
battery fails, the Fader will not retain its old state.
In this case, the Fader be in the PRESET state upon
power on and non-presettable values will be set to
their factory PRESET value.

5. Message exchange information

a. The input buffer is 256 characters in size. GET is -
buffered as if it were an input byte. Characters
are buffered until the buffer is full or until the
Fader has time to parse the characters and
execute them.

b. Nore of the Fader queries return more than
one RESPONSE MESSAGE UNIT. Multiple
RESPONSE MESSAGE UNITS would look like
“2.1;3.3;4.5”. The Fader does have some gueries
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IEEE 488.2 Compiiance Information

that return multiple RESPONSE DATA UNITS
which look like “1,0,1,0”.

c. All Fader queries generate a response immediately
after being parsed.

-d. None of the Fader queries generate a response

when read.

e. There are no coupled commands in the Fader.

. Compound program headers are used for the Fader

device-specific commands. The functional elements
used to construct these device-specific commands are
described in the “HP-IB Commands” chapter.

. There are no buffer size limitations on block input

data in the Fader.

. The expression data allowed for measurement points

can only be an <NRf>, or one of the following
SCPI enumerated types: MAXimum, MINimum or
DEFault. The expression parser ignores JEEE 488.2
white space. There is no mathematical evaluation
of expressions in the Fader. There is no expression
nesting allowed in the Fader.

. The response syntax for every query is described in

the “Common Commands” and “HP-IB Commands”
chapters with each individual query.

When performing a print which is initiated from
the front panel, the Fader must be in talk only
mede. Without being a controller, the Fader will
dump its print data to the bus. When performing
a print initiated from HP-IB, the Fader pretends it
is responding to a query. In this case it is up to the
controller to route the print data to the printer.

The size of the *LRN? block is given on its
description page in the “Common Commands”
chapter.
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12.

13.
14.
13.
16.

17.

18.

19.

20.

21.

22,

The IEEE 488.2 Common Commands implemented
by the Fader are listed and described in the
“Common Commands” chapter.

The Fader state after a *CAL? is unchanged.
*DDT is not implemented in the Fader.

Macros are not implemented in the Fader.

The response to *IDN? is described on its
description page in the “Common Commands”
chapter.

*PUD and *PUD? are not implemented in the
Fader.

*RDT and *RDT? are not implemented in the
Fader.

The states affected by *RST, *LRN?, *RCL and
*SAV are all identical. This state is listed with the
*RST command in the “Common Commands”
chapter,

The *TST? is described on its description page in
the “Common Commands” chapter and in more
detail in the Service Manual. '

The additional status structures implemented in

the Fader are described under the SYSTem:ERRor?
query, the OPERation subsystem and the
QUEStionable subsystem. The IEEE 488.2 Standard
Event Status structure and Output Queue MAV bit
are implemented by the Fader. '

All commands that alter the output signal are
overlapped in the Fader. All commands that can be
executed immediately without changing the output,
are sequential. Commands and queries that perform
a measurement are sequential because they do not
allow the Fader to process HP-IB commands until
the measurement is complete. See “Overlapped
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HP-IB Commands” in this appendix for more
information.

23. Operation complete criteria is described with the
*OPC and *OPC? on their description page in the
“Common Commands” chapter.
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Related
Documents

The International

Institute of Electrical
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and Electronics
Engineers

IEEE Standard 488.1-1987, IEEFE Standard Digital
Interface for Programmable Instrumentation, New York,
NY, 1987.

This document defines the technical details required to
design and build an HP-IB interface conforming to the
IEEE 488.1 standard. This standard contains electrical
specifications and information on protocol that is beyond

. the needs of most programmers. However, it can be

useful to clarify formal definitions of certain terms used
in related remote programming documents.

IEEE Standard {88.2-1987, IEEE Standard Codes,
Formats, Protocols, and Common Commands For Use
with ANSI/IEEF Std 488.1-1987, New York, NY, 1987.

This document describes the underlying message formats
and data types used in SCPL It is intended more for
instrument software engineers than for instrument users
and programmers. However, this document can be useful
if there is a need to know the precise definition of certain
message formats, data types, or Common Commands.

To obtain a copy of either of these documents, write to:
The Institute of Electrical and Electronics Engineers, Inc.
345 East 4Tth Street

New York, NY 10017
USA
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Hewlett Packard BASIC 5.0/5.1 Interfacine Technigues, Voi. 2, Specific
Company Interfaces, 1987, HP Part No. 98613-90022.

This HP BASIC mannal contains a good non-technical
description of the HP-IB interface in its chapter 12,
titled “The HP-IB Interface”. Subsequent revisions of
HP BASIC may use a slightly different title for this
manual or chapter. This manual is the best reference on
instrument input/output for HP BASIC programmers.

Beginner’s Guide to SCPI, 1990, HP Part No.
H2325-90001.

This guide is included with the Fader. It gives a

good introduction to the SCPI Language and SCPI
programming. It also gives a quick overview of the SCPI
STATus structure. This guide will help a reader of the
Fader manual to better understand the HP-IB command
descriptions in the “HP-IB Commands”™ chapter.

Standard Commands For Programmable Instruments
Manual, April, 1991,

This document describes the complete SCPI
programming standards and language. There is no
need to have this document to use the Fader; it is only
intended for users with axn interest in SCPI. The Fader
contains an applicable subset of the SCPI language.
To obtain a copy of the SCPI Manual, contact your
Hewlett-Packard Sales Representative; there is no HP
Part number for the SCPI Manual yet.
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L ]

Special ¢characiers

meaning of in syntax diagrams, 3-3

meaning of in syntax diagrams, 3-3
<>

meaning of in syntax diagrams, 3-3
[]

meaning of in syntax diagrams, 3-3

{}

meaning of in syntax diagrams, 3-3

A

AGC, 2-7
AGC feature
enable/disable, 5-2
ALARm ... =
COUPling, 5-52
IMPedance, 5-53
POLarity, 5-54
ALARM input
read coupling of, 5-52
set input impedance of, 5-53
set polarity of, 5-54
ALARM INPUT, 1-2
Anpunciators
LSN, D-8
RMT, D-8
SRQ, D-8
TLK, D-8
arrow keys, 2-3
attenuation, 2-4

set fixed, 5-5
start, set for sweeps, 5-7
stop, set for sweeps, 5-8
sweep mode, control the, 5-6
sweep time, 2-81
Automatic Gain Control, 2-7
auxiliary interface, 2-95
Avoiding Fader Interruptions, D-3

BACK SP, 2-11
BASIC programming language, 3-1
BERT, 1-2
BER threshold, 5-46
accuracy, 5-47
allow setting of, 5-49
scale incoming errors, 5-49
bit error rate, 2-33, 2-35
Bit Error Rate Tester, 1-2
Bus Trigger, 4-32

c

CALCulate
LIMIT:CONTYol, 5-61, 5-62
LIMit:FAIL?, 5-65
LIMit:FCOunt?, 5-66
IIMIT:LOWer:MINimum, 5-63
LIMIT:LOWer:NONMinimum, 5-64
LIMit-STATe, 5-60
SMOothing:STATe, 5-57

capital letters
meaning of in syntax diagrams, 3-3

Index-1




Clear Status Command, 4-4

clock time
set, 5-94

*CLS, 44

codes
HP-IB program, 2-58
Command

T *OPC, D-3, D-4,D-5
*OPC?, D-3, D-4, D-5
*WAI D-3, D-4, D-5

Command Error, A-2

commands
commnon, 4-1-35
subsystem, 5-1~129

command structure, 3-4

command syntax conventions and

definitions, 3-3

common commands, 4-1-35
learn string, 4-16
list of, 4-2

CONFigure
ARRay:DYNarnie:FM, 5-67
ARRay:DYNamic:SWEep, 5-69
ARRay:HYSTeresis, 5-T1
ARRay:STATic, 5-73
Junction:default parameters, C-5
function:woptional parameters, C-5
RECovery, 5-75

controliers, 3-1

coupling for ERROR PULSE INPUT

set, 550

coupling of the ALARM input
read, 5-52

CRITERIA, 2.35

D

data
download last measured, 5-77
data entry, 2-12
data points, 2-32
DATA PTS, 2-32

Index-2

date
set, 2-75, 5-86
BCL, -7
delay, 2-13
delay time for reflected signal
set value of, 5-10
DEVIATION, 2-35
Device Clear, D-7
Device Dependent Error, A-2
dispersive fade margin, 2-30
display, 2-14
enable/disable, 5-129
DISPlay, 5-129
documentation, 1-4
DRTS, 1-1
Dynamic-M
configure, 5-67
criteria, 5-67
data points, 5-67
frequency deviation, 5-35
MK Search, 5-67
phase, 5-67
Rate, 5-56
start frequency, 5-22
stop frequency, 5-23
Dynamic M-Curve, 2-35, 2-42
Dynamic-S :
Conrfigure, 5-69
Criteria, 569
Data Points, 5-60
Phase, 5-69
start frequency, 5-22
start rate, 53-20
stop frequency, 5-23
stop rate, 5-21
Dynamic 5-Curve, 2-44

E

EDGE ZOOM, 2-36
enable/disable, 5-57
ENTER, 2-15




ERRor
COUPling, 5-50
IMPedance, 5-51
ERROR BITS, 2-33
error messages, A-1-50
ERROR PULSE INPUT, 1-2
set coupling for, 5-50
set impedance for, 5-51
error quene, 4-4
read, 5-88
error rate samphing, 2-33
*ESE, 46
*ESR?, 4-9
ESR, Event Summary, 47
Event Status Regisier, 4-9
Execution Error, A-2
EXIT, 2-17

F

fade event, 2-18, 2-96, 2-97

definition of, 5-28

set start/stop indexes defining a, 5-40
fade margin

determine dispersive, 5-79
Fade Profile Table

definition of, 5-28

enter attenuation values for, 5-33

enter depth values for, 5-35

enter frequency values for, 5-31

enter phase values for, 5-37

enter {ime values for, 5-41

preset valnes in, 5-39

set editing mode for, 5-43
Fader Interruptions, D-3
fast programming, 2-26

FETch
- DFM?, 5-79
FETCh -

function?, C-16

Junction?:default parameters, C-5

function7:optional parameters, C-5

FETCh?, 5-77
field in a Fader Profile Table
definition of, 5-28
fiat fade attenuation, 2-4
M
DEViation, 5-53
INTernal:RATE, 5-56
freq per second suff
meaning of in commands, 3-7
freg suff .
meaning of in commands, 3-7
frequency
start frequency, 5-22
start rate, 5-20
stop frequency, 5-23
stop rate, 5-21
FREQuency, 5-18
MODE, 5-19
RATE:STAR®, 5-20
RATE:STCOP, 5-21
STARt, 5-22
STOP, 523

G
gain slope
set, 5-13
GET, D-7
Group Execute Trigger, 4-32, D-7

H

bour
set, 2.76
EBP BASIC 5.0, D-15
HP BASIC Document, D-15
HP BASIC programming language, 3-1
HP-IB
compliance, D-1
details, D-1
programuming language, D1, D-2
specifications, D-1
HP-IB address, 2-28

Index-3




set, 5-81
BP-IB commands, 3-1
HP-IB Compliance, D-1
HP-IB Details, D-1
HP-IB error queue
read, 5-88
HEP-IB Error Queue
error messages contained in, A-1
read one error, A-1
read until empty, A-2
HP-IB key press, 5-90
HP-IB programming, 2-18, 2-26
HP-IB Programming Langunage, D-1,
D-2
HP-IB Specifications, D-1
HP-IB subsystem commands, 5-1-129
HP-IB Synchronization, 4-18, 4-34, D-3,
D-4, D-§
Hysteresis M-Curve, 2-41
configure, 5-71
criteria, 5-71
data Points, 5-71
MK search, 5-71
phase, 5-71
start frequency, 5-22
stop frequency, 5-23

I and Q, 2-37
Identification Query, 4-12
*IDN?, 4-12
IEEE 488.1 Interface Function Subsets,
D-7
IEEE 488.2
Commeon Command Tabie, 4-3
IEEE Standard 4881, 3-1, D-14
IEEE Standard 488.2, 3-1, D-18, D-14
section 4.9, D-10
IEEE Standard Documents, D-14
IEEE Standards, D-14
IF bands, 1-2

Index-4

IFC, D-7
irmpedance for ERROR PULSE INPUT
set, 5-51
index in a Fade Profile Table
definition of, 5-28
Individual Status Query, 4-14
INITiate, 5-76
input impedance of the ALARM input
read, 5-53
input signal
- descibe center frequency of, 5-4
set bandwidth of, 5-3
instrument :
option numbers, 412
serial number, 4-12
software revision number, 4-12
Interface Clear, D-7
Interface Function Subsets, D-7
interpath delay, 2-13
Invalid Measurement Data, C-3
*IST?, 4-14

L

Learn Device Setup Query, 4-16
Learn String, 4-16
LIST
FREQuency, 5-31
POWer: AT Tenuation, 5-33
POWer:DEPTh, 5-35
POWer:DEPTh:PHASe, 5-37
PRESet, 5-39
SSEQuencen, 5-40
TIME, 5-41
UPDate, 543
LIST commands
background on, 5-28
list number
set start/stop indexes for, 5-40
LOCAL, 2-59
*LRN? Query, 4-16
LSN Anpnunicator, D-8




manuals, 14
mask
test, 2-98
M-Curve, 2-39
MEAS SETUP, 2-32
MEAS TYPE, 2-39
MEASure
function?, C-9
function?:default parameters, C-5
function?:definition, C-3
Sfunction?:optional parameters, C-5
measured data
download Jast, 5-77
- MEASure key, 2-30
measurements, 2-30
using SRQ to know when finished
from HP-IB, D-5
measurement setup, 2-32
MIN PHASE, 2-56
MK FIND, 2-37
MORE key, 2.50
MSS (Master Summary Status), 4-29

N

NON-MIN PHASE, 2-56
notch
set fixed depth value of, 5-9
set fixed frequency of, 5-18
set fixed phase value of, 512
set frequency sweep mode of, 5-19
set start depth value of, 5-14
set start frequency value of, 5-22
set start phase value of, 5-15
set stop depth value of, 516
set stop frequency value of, 5-23
set stop phase value of, 5-17
set sweep mode for depth of, 5-11
notch depth ‘
sweep time, 2-81
NOTCH DEPTE, 2-52

NOTCEH FREQ, 2-54
notch frequency
sweep time, 2-81
notch parameters, 2-26
<NRf>
meaaing of in syntax diagrams, 3-3

0

OFF /ON representations in commands,
3-3
ON/OFF representations in commands,
3-3
*OPC, 418
*QOPC? Command, D-3, D-4, D-5
*OPC Command, D-3, D-4, D-5
OPERation
using to create an SRQ, D-5
Operation Complete Command, 4-18
Operation Compiete Query, 4-18
Operation Coundition register
read, 597
Operaticn Edge Register
negative transition, 5-106
positive transition, 5-109
Operation Event Enable register
read, 5-100 ,
set contents of, 5-100
Operation Event register
define bits in Operation Condition
register which will set event bits
on a one to zero change, 5-106
define bits in Operation Condition
register which will set event bits
on a zero to one change, 5-109
QOperation Event Register
read, 5-103

Operation Negative Transition register

read, 5-106
set contents of, 5-106

Operation Positive Transition register
read, 5-109
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set contents of, 5-109
option 001, 1-2
option numbers, 4-12
options, 1-6
options installed
read, 4-12
Output Queue, 4-18
OUTPUT statement in HP BASIC, 3-1
Overlapped Commands, D-5

P

Parallel Poll, D-3, D-4
read, 4-14

Parallel Poll Enable Register Command,

4-20
Pazallel Poll Enable Register Query,
4-20

phase, 2-35

PHASE, 2-56

point in a Fade Profile ‘Table
definition of, 5-28

polarity of the ALARM input
set, 5-54

POWer
AGC, 52
AGC:BANDwidth, 5-3
AGC:FREQuency:CENTer, 5-4
ATTenuation, 5-5
ATTenuation:MODE, 5-6
ATTenuation:STARt, 5-7
ATTenuation:STOP, 5-8
DEPTHE, 5-9
DEPTh:DELay, 510
DEPTh:MODE, 5-11
DEPTh:PHASe, 512
DEPTh:SLOPes, 5-13
DEPTh:STARt, 514
DEPTh:STARt:PHASe, 5-15
DEPTh:STOP, 5-16
DEPTh:STOP:PHASe, 5-17

*PRE, 4.20

Index-6

PRESET, 2-59
preset conditions, 4-23
PRESET/LOCAL, 2-59
printer
output to, 5-83
PRINTER, 2-62
printer output
enable/disable, 5-85
print information to printer, 5-83
print measurement information, 5-83
printout destination
select, 5-82
programming
HP-IB, 2-18, 2-28

Q

Query Error, A-2
Questionable Condition register
read, 5-114
Questionable Edge Register
negative transition, 5-123
positive transition, 5-126
Questionable Event Enable register
read, 5-117
set contents of, 5-117
Questionable Event register
read, 5-120
set bits in Questionable Condition
register which will set event bits
on one to zero state change,
5123
set bits in Questionable Condition
register which will set event bits
on zero to one state change,
5-126
Questionable Negative Transition register
read, 5-123 ‘
set contents of, 5-123
Questionable Positive Transition register
read, 5-126
set contents of, 5-126




R

Radio Bit Rate, 548
radio setup, 2-65
*RCL , 4-22
READ
Sfunction?, C-12
function?:default parameters, C-5
function?:definition, C-4
Junciion?:optional parameters, C-5
Read Status Byte Query, 4-29
RECALL, 2-67
Recall Command, 4-22
Recommended Accessories, 1-6
recovery time, 5-75
criteria, 575
recovery time measurement, 2-46
remote programming of Fader
introduction to, 3-1
Reset Command, 4-23
RMT Annunicator, D-8
*RST, 423

S

safety, 1-5
*SAV, 4-26
SAVE, 2-69
Save Command, 4-26 -
Save/Recall register, 4-22
Save Register, 4-26
SCPJ, 14
SCPI cormmands, 3-1 4
SCPI Conformance Information, D.2
SCPFI Language
beginner’s gnide, D-15
standards manual, D-15
SCPI Lanugunage, D-2
SCPI Measurement System Overview,
C-3
SCPI version
determine, 596
S-Curve measurement, 2-44

SDC, D-7

SEL¥ TEST, 2-711
Self-Test Query, 433
Sequential Commands, D-5

" serial number, 1-5, 4-12

serial number of Fader
read, 4-12
Serial Poll, D-3
service mode, 2-74
Service Request, 427, D-3
Service Request Enable Command, 4-27
Service Request Enabie Query, 427
SET START, 2-77
SET STOP, 2-79
SET TIME, 2.77, 2-81
single sweep, 2.82
slew time
set , 5-26
SLEW TIME, 2-83
slope
set gain, 5-13
SLOPES, 2-84
small letters
meaning of in syntax diagrams, 3-3
software revision number, 4-12
software revision of Fader
read, 4-12
specifications, 1-5
Specifications, B-1
SPEED, 2-35
*SRE, 427
SRQ, 4-27, D-3
using with a BASIC interrupt routine,
- D5
SRQ Annunicator, D-8
Standard Event Status Enable
Command, 4-§
Standard Event Status Enable Query,
4-6
Standard Event Status Register, 418
read, 4-9 .
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Standard Event Status Register Query,
4-9

start frequency, 2-32

START RATE, 2.32

Static-M
configure, 5-73
criteria, 5-T3
data Points, 5-73
MK Search, 5-73
phase, 573
start frequency, 5-22
stop frequency, 5-23

Static M-Curve, 2-40

STATus
OPERation?, 5-103
OPERation:CONDition?, 5-97
OPERation:ENABle, 5-100
OPERation:ENABle?, 5-100
OPERation:NTRaznsition, 5106
OPERation:NTRansition?, 5-106
OPERation:PTRagsition, 5-109
CPERation:PTRansition?, 5109
PRESet, 5112
QUEStionable?, 5-120
QUEStionable:CONDition?, 5-114
QUEStionable:ENABIle, 5117
QUEStionable:ENABIle?, 5-117
QUEStionable:NTRansition, 5-123
QUEStionable:NTRansition?, 5-123
QUEStionable:PTRansition, 5-126
QUEStionable: PTRansition?, 5-126

Status Annunciators, D-8

Status Byte, 4-20, 4-27, 4-29

Status Data Structures, 4-4

STATus registers
preset, 5-112

*STB?, 4-29

STOP FR, 2-32

stop frequency, 2-32

- §TOP RATE, 2.32

STRT FR, 2-32

Index-8

subsystem commands, 5-1-129
subsystems in Fader
list of, 34
suffixes in commands
meaning of, 3-7
Supplemental Characteristics, B-4
sweep
attenuation, 2-4
single, 2-82
SWEep
ALL, 5-24
MODE, 5-27
SLEW, 5-26
TIME, 5-25
SWEEP ALL, 2-86
SWEEP ATTEN, 2-87
SWEEP DEPTH, 2-89
SWEEP FREQ, 2-91
sweep mode
for frequency, depth, and attenuatlon,
set values for, 5-24
single, set value of, 5-27
SWEEP ON/QFFs, 2-93
Sweep Parameters, 2-77, 2-79, 2-93
sweep time, 2-81
set, 5-25 |
synchronization, 2-95
syntax conventions and definitions for
commands, 3-3
SYSTem
COMMunicate:GPIB:ADDRess, 5-81
COMMunicate:PRINter: DESTmatlon,
5-82
COMMunicate:PRINter:DUMP, 5-83
COMMunicate:PRINter:STATe, 5-85
DATE, 5-86
ERRor?, 5-88
KEY, 5-90
TIME, 594
VERSion?, 5-96




T

test mask, 2-98
load “x” data for minimum phase,
5-61
load “x” data for nonminimum phase,
5-62
load “y” data for minimum phase,
5-63
load *y” data for nonminimum phase,
5-64
number of failures, 5-66
overview, 5-58
Pass/Fail, 5-65
turn on/off, 5-60
TEST MASK, 2-98
test parameters, 2-47
time ]
set, 5-94
time suff
meaning of in commands, 3-7
TLK Annunicator, P-8

*TRG, 4-32
TRIGger
SOURce, 5-45
TRIGger2
BER, 5-46
BER:ECOunt, 5-47
BER:FREQuency, 5-48
BER:MULTiplier, 5-49
Trigger Command, 432
trigger source for Fader
set, 5-45
*TST7?, 4-33

U
URQ, user request, 47

w
*WAIL 4-34

*WAI Command, D-3, D4, D-5

Wait-to-Continue Command, 4-34
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