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SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against ¢lectrical
shock in case of a fault., Used with field wiring terminals to in-
dicate the terminal which must be connected to ground beforc
operating cquipment.

Low-noise or noiseless, clean ground (carth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault, A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection Lo the frame (chassis) of
the equipment which normally includes all exposed metal struc-
lures.

Alternating current (power line),

Direct current (power line).

Alternating or direct current (power ling),

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnei.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition 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.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SAFETY SUMMARY

The following general satety precautions must ba observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhera in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company azsumes no
lisbility for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrament.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground, The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commisgsion {IEC) safety standards.

DO NOT DPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
elactrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCINTS

Operating personnel must not remove instrument covers. Componeant replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed,

| WARNING l

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
trams caution when handling, testing, and adjusting.
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The -hp- Madel 3561A is a single channel Fast Fourier Transform (FFT) signal
analyzer covering the frequency range to 100 kHz. The -hp-3561A measurement
capabilities include magnitude, phase, and time displays in a narrow band, 1/3 oc-
tave, or full octave format. Narrow band data can be captured and stored in the
time buffer for processing with alternate setups without acquiring new data.
Resolution in the narrow band mode is 250 Hz for a full 100 kMz display span and
25.6 uHz for the 0.07 Hz display span. The -hp-3561A measures input signals from

+27 dBV (22,39 Vrms) down to —51 dBV (+2.82 mVrms). The 80 dB dynamic
range of the -hp-3561A allows measurerment of signals where the signal of interest
exists in the presence of large unwanted signals.

The signal processing capabilities of the -hp-3561A include rms averaging, rms ex-
ponential weighting averaging, and time averaging. The peak hold mode captures
the maximum amplitude of the signal while the overload reject mode allows exclu-
sion of measurements from the averaging process that overload the input ¢ircuits.

The -hp-3561A math operations can be applied to measurement data for additional
processing of the data. The math functions include the four basic math operations
plus integration and differentiation,

Marker analysis modes include not only absolute and relative marker position
values, but also tracking of the peak signal in a display, computation of power in a
frequency band, and display of multiple markers for analysis of harmonic frequen-
cies, and analysis of the modulation sidebands of a carrier frequency.

The display farmats include the display of single traces, simultaneous display of
two traces either in a top-bottom format or a front-back format, or the display of
up to 60 traces in a map type format. Display units are user definable. Both linear
or logarithmic scaling of the display is available.




Six instrument setups and two display traces can be saved to nonvolatile memaory
for recalling commonly used setups or analyzing a trace at a later time. The bub-
hle memeory option adds the capability of storing additional setups and traces as
well as the storage of time capture data.

A variable source output provides a periadic noise, random noise, or an impulse
source to drive a device under test for analysis. The A-weighting filter is available
for acoustic or audio measurements. The Integrated Circuit Piezoelectric (ICP) cur-
rent source is available for powering ICP accelerometers,

The -hp-3561A self tests provide maximum confidence in the operation of the in-
strument. These tests, in conjunction with the internal calibration signal, make it
possible to quickly verify the calibration of the instrument before beginning a
critical measurement sequence.

Virtually all of the measurement functions of the -hp-3561A are rermotely program-
mable via the the Hewlett-Packard Interface Bus (HP-IB). Since measurement data
can be remotely input or output, it is possible with a computing controller to ex-
tend the basic measurement capability. The display can be directly plotted to a
Hewlett-Packard Graphics Language plotter or printer over the HP-IB,




SPECIFICATIONS

Instrurnent specifications are located in Appendix D. The specifications describe
the operating characteristics of the -hp-3561A.

INSTALLATION, POWER REQUIREMENTS, AND

ACCESSORIES

Chapter V, “Installation,” contains instructions for installing and interfacing the
-hp-3561A Dynamic Signal Analyzer, Included are initial inspection procedures,
power and grounding requirements, environmental requirements, accessories sup-
plied, accessories available, installation instructions, interfacing procedures, and in-
structions for repacking and shipment.

MANUALS AVAILABLE

This operating manual contains information required for installation and operation
of the -hp-3561A, The service manual contains information to test, adjust, and ser-
vice the -hp-3561A Dynamic Signal Analyzer,

OPERATING MANUAL OVERVIEW

This operating manual contains five chapters describing the operational details of
the -hp-3561A and four appendices containing reference information and condensed
operating procedures,

Operator's Introduction (Page 1) — Chapter |, “Qperator’s Introduction,” describes
the operation of the -hp-3561A.

Operator's Reference (Page 59) — Chapter I, “Operator’s Reference,” provides
detailed information on the function of the -hp-3561A front panel keys, connectors,
and indicators.

HP-IB Operation (Page 101) — Chapter IlI, “"HP-IB Operation”, is devoted to the
operation of the -hp-3561A via the HP-1B.

HP-IB Commands (Page 111) — Chapter 1V, “HP-IB Commands”, lists the -hp-3561A
HP-IB commands.

Installation (Page 139) — Chapter V, “Installation”, contains initial inspection pro-
cedures, power and grounding requirements, environmental requirements, ac-
cessories supplied, accessoties available, installation instructions, interfacing pro-
cedures, and instructions for repacking and shipment.

Quick Reference (Page I) — Appendix A, “Quick Reference” provides an operation
summary of the -hp-3561A.

Overview of Dynamic Signal Analysis (Page V)— Appendix B, “Overview of
Dynamic Signal Analysis,” provides an overview of important FFT signal analyzer
and measurement concepts.

Operating Diagnostic Messages (Page XIX) — Appendix C, “Operating Diagnostic
Messages,” lists the -hp-3561A diagnostic messages and interpretations of the
messages.




Common Measurements and Math Functions (Page XXXV] — Appendix D, “Com-
mon Measurements and Math Functions,” summarizes some of the more frequently
used measurements and math functions that are possible with the -hp-3561A.

Specifications (Page XXXIX) — Appendix E, “Specifications,” describes the
operating characteristics of the -hp-3561A

¢
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CHAPTER |
OPERATOR’S INTRODUCTION

This chapter contains an introduction to the manual operation of the -hp-3561A
Dynamic Signal Analyzer. This chapter is subdivided into sections describing each
major function of the -hp-3561A, The sections are listed in the table of contents
printed on the chapter divider. Additional information concerning specific labeled
keys, menu-defined keys {softkeys), indicators, and connectors is in Chapter 1I,

“Qperator’s Reference,”

Prior to operating the -hp-3561A, check the line voltage set-
ting and the fuse for the proper value. POWER RE-
QUIREMENTS in Chapter V, “Installation”, contains informa-
tion on setting the line voltage and sefecting the fuse of the
-hp-3561A for the local ac power source.

Note
A fold out page included in Appendix A, “Quick Reference,”
illustrates the front and rear panel controls, connectors, and
indicators on the -hp-3567A. This illustration is located at the
back of this manual for easy reference.

Manual operation of the -hp-3561A is through the labeled front panel keys, and the
unlabeled softkeys to the right of the display. Menus defining the softkeys appear
along the right edge of the display after a labeled key is pressed. The use of soft-
keys simplifies the front panel and increases the capabilities of the -hp-3561A.

INSTRUMENT TURN ON

TURN ON AND POWER UP SELF TESTS
Connect the -hp-3561A to a suitable power source and depress the LIME key to
apply power to the -hp-3561A. When power is applied, the -hp-3561A initiates a
series of self tests and calibrates internal circuits, During the self tests, all the front
panel indicators illuminate and the POWER ON TEST IN PROGRESS message is
displayed. As the -hp-3561A checks the display memory, two patterns are drawn on
the display. Upon completion of calibration and seif tests, the -hp-356TA assumes a
preset state.




THE PRESET STATE AND THE PRESET KEY
The preset state selects the most commonly used instrument settings. The - hp-356TA
is restored to the preset state at any time by pressing the green PRESET
key located in the INSTR STATE key group. The preset state is especially conve-
nient for establishing a known starting point for a measurement whether it is an in-
itial measurement or an alternate configuration for a measurement. The preset con-
ditions are listed in Table 1-1. The preset state does not destroy instrument states

or traces stored in the -hp-3561A nonvolatile memory.

Note

Although the PRESET key provides a convenient setup, it may
not be the most desirable setup or starting state for a particular
application. Unique starting states are saved in nonvolatile
memory through the INSTR STATE SAVE key and recalled
through the INSTR STATE RECALL key (see Saving/Recalling

Front Panel Setups in this chapter).

Table 1-1. -hp-3561A PRESET State

MEASUREMENT GROUP

MODE Key
Narrow Band
External Sample QFff
Define Puls/Rev Selected

AVEG Key
Off
Number of Averages = 10
Overlap = 0%
Overload Reject Off
Normal Display

TIME BUFFER Key
Number of Recards = 40
Start Time = 0
Percent Increment = 100%
Zoom Factor = 1
Zoom Frequency = 0
FREQ Key
Menu Displayed
0-100kHz Span
Define Span Selected
Linear Freguency Axis

WINDOW Key

Flattop

Time Constant = 256
SOURCE Key

Ot

40.5 dB Attenuation

TRIGGER GROUP

TRIGGER SEL Key
Free Run
Auto Arm
Input Trigger
Pasitive Trigger Slope
Trigger Level = 0%
Delay Off
Delay = 0O

HPIB GROUP

PLOT Key
Anngtation On
Grid Off
Default Setup

DISPLAY GROUP

DEFINE TRACE Key
Trace A
Active Trace
Magnitude Format
Time Selection Defined as Input
Time
Trace B
Real Time
Compress Real Selected for
Time Capture
VERT SCALE Key
Track Input Range (Phase Auto Scale)
10 dB/Division
Logarithmic Scale

STORE/RECALL Key
Trace Label Off

UNITS Key
VaoitstdBY Selected
HZ/SEC Selected

FORMAT Xey
Upper Lower Format
Vertical Map
Full Map

Number of Traces in Map = 60

MARKER GROUP

MARKER Key
Marker On
Peak Track Off
Step Off

SPCL MKR Key
Special Markers Qff

REL MKR Key’
Relative Marker Off

INSTRUMENT STATE GROUP

VIEW ON-OFF
Off

INPUT GROUP

RANGE
Auto-Range On

INPUT Key
Auto Cal On
DC Coupled
A-Weight Filter Off
ICP Current Off
Calibratton Signal Off




OBTAINING A DISPLAY

RANGE: -10 «BY STATUS: PAUSED 0-100kHz

DEF INE
START

DEF INE
CENTER

Hz Bw: 854,75 Hz STOP: 100 QDO Hz DEFINE
TIME (RY SPAN

OEF TNE
TIKE LEN

FRQ AXIS
LIN LOG

STOPs 4 mSec
Yi-14,21 dBvV

One of the primary considerations in measuring an unknown signal is obtaining a
broad band trace to obtain a visual idea of the signal content. The following exam-
ple illustrates how to quickly obtain a trace display on the -hp-3561A. For conve-
nience, the example uses the internal calibrator of the -hp-3561A to provide a

4 kilohertz square wave with a fundamental frequency amplitude of —14.21 dBV
{195 millivolts rms). The calibrator is used as a substitute for an external signal in-
put. (The calibrator provides a quick way to check the operation of the -hp-3561A).
The normal input signal is derived from a variety of sources including, but not
limited to, accelerometers, strain gauges, microphones, amplifiers, oscillators, and
other electronic circuits.

To connect the -hp-3561A calibrator to the input, first press the green PRESET key
in the INSTR STATE key group to establish a known starting state. The preset state
also enables the -hp-3561A to automatically select the input range and scale the
display for the input signal. Press the INPUT key to display the input menu. Press
the CAL SIGC ON OFF softkey to intensify the ON portion of the softkey label.
When the calibrator is first enabled, the message CAL SIGNAL ENABLED, PRESET
OR DISABLE TO CLEAR is momentarily displayed above the trace graticule. The
-hp-3561A is now configured to measure the calibrator signal. The preset state
displays the magnitude spectrum trace and time trace of the calibrator signal as
the measurement data.




Note

An external source such as a function generator, may be
substituted for the internal calibrator. The function generator
will provide a variety of signal types (sine wave, square wave,
or triangle wave), variable amplitudes, and variable frequen-
cies for examination. Prior to connecting the output of a func-
tion generator to the -hp-3561A, press the green PRESET key.
This establishes a known starting state and enables the
hp-3561A to automatically select the input range and scale
the display for the input signal. To duplicate the -hp-3561A
calibrator signal, set the function generator output for a 4
kilohertz square wave with an amplitude of 218.5 millivolts
rms. Connect the function generator to the -hp-3561A front
panel input connector.

SELECTING A DISPLAY FORMAT

# IN MAP 60 RANCE; -10 dBv STATUS: PAUSED SINGLE # IN MaP 60 RANGE: ~10 o8V STATUS: PAUSED SINGLE
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START: 0 Hz BY: 954,75 Hz STOP: 100 000 Hz DEFINE -95 H = i
X1 4 000 Hz Y:-14.21 dBV ¥ IN MAP START; O Hz BW: 954,75 Hz STOP: 100 000 Hz DEFINE
%: 4000 Hz Ye-14. 26 dBV # IN MAP




& IN MAP BC 1% dBv  STATUS: PACSED
(/B0 A1 MAG
11 T : - R
Ry ; T oA A
q‘ i @Qﬁ“"'\ UPPER
31:&,\‘"% A

—

MAG MAP/
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OFFSET
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-51
START: O Hz BW: 954.75 Hz STOF: 100 Q00 Hx DEFINE
¥: 4000 Hz Yi-14. 25 dBY # IN MAP

Various display formats other than the preset display format are selected through
the FORMAT key in the DISPLAY key group. Displays available are a single trace
display, an upper lower trace display, a front back trace display, and the map
displays. The PRESET key selects the upper lower trace format display. To select
an alternate display, press the FORMAT key to obtain the format menu, and then
select the softkey of the desired display type. For example, to select a single trace

format, press the FORMAT key to obtain the format menu, then press the SINGLE
softkey for the single trace display format.

Only one trace in each display format is affected by operations with the DEFINE
TRACE, VERT $CALE, and STORE/RECALL keys in the DISPLAY key group, and the
MARKER position keys. The affected trace is the active trace. For an upper lower
trace format, the active trace is identified by the intensified label at the top left
comer of the graticule. For a single trace format, the trace displayed is the active
trace. An inactive second trace format is available and is displayed by pressing the
NEXT TRACE key. For a front back display format the active trace is the inten-
sified trace. The units of the active trace are assigned to the graticule in the front
back display. For a map format, the active trace is the intensified trace. The active
trace is the trace drawn for a single map. In each format the active trace is
selected with the NEXT TRACE key.




READING THE DISPLAY

INSTRUMENT STATUS

INPUT RANGE

E
ENTRY AREA \ AVERAGE STATUS

SPAN 100 000 H RANGE: -10 dBY STATUS: PAUSEG 0-100kH
TRACE DESCRIPTION ——_ """ (0000 " ) ' :
-10 -
dBY

DEFINE
START
¢
dB
Y-AXIS LABEL DIV DEF INE
CENTER

-a0
START:

0 Hz BW; 954,75 H STOP: 100 000 Hz DEFINE
Br TIME (®) N ) SPAN

400
myolt
DEFINE
TIME LEN
100
m¥olt -
/01 i ] ) A } FRQ AXIS

[ U O W O O O Y O O N Aokl BB . LIN LOG

~400 . . . . . .
START: 0 Sec STOP: 4 mSec

/x= 4 000 Hz ¥i-14.21 dB
MARKER

BANDWIDTH X-AXIS LABEL

The display illustration indicates the function of the display annotation areas. The
measurement data is displayed in graphics form on the display. The horizontal axis
represents either frequency or time depending upon the trace type displayed. The
vertical axis represents the signal magnitude, phase, or instantaneous amplitude
depending upon the trace type displayed.




SELECTING A MEASUREMENT MODE

PULS/REV 258 RANGE: -10 dBV STATUS: PAUSED NARROW
Ar MAG BARD

-i0
gBv

THIRD
QCTAVE

FULL
OCTAVE

I TIMe
CAPTURE

HlExT savp
N OFF

DEFINE
PULS/REY

=80

START: 0O Hz BW: 954.75 Hz STOP: 100 000 Hz TEST
Xt 4 000 Hz Y: -14. 20 dBV SELECT

PULS/REY 258 RANGE: ~-10 dBY STATUS: PAUSED NARRCW PULS/REY 256
Arls3 OCT BAND ALl/1 OCT
-10

=10
dBY

dBY
THIRD
OCTAVE

RANGE: -10 cBv STATUS: PAUSED NARRDY
BAND

THIRD
OCTAVE

FULL

FULL
OCTAVE

OCTAVE

TIME

. TIME
CAPTURE

CAPTURE

EXT SAMP

“lexy same
N OFF

ON  OFF

DEF INE QEF INE
--| PULS/REV U PSSP PUTY P SOY SN I . i

| PULS/REV
-80 -90

START: S0 Hz OANDS 17-45 STOP: BO OO0 Kz  TEST START: B3 Hz BANDS 18-48
X: 4 000 Hz ¥i1-14.25 dBv SELECT

STOP: B3 DOD Hz  TEST
X1 4 000 Hz Ya-14.25 dBv SELECT

The menu for selecting the measurement modes and enabling self tests is available
by pressing the MODE key. The measurement modes of the -hp-3561A are narrow
band, third octave, full octave, time capture, and external sample. The TEST mode
enables instrument self tests to check measurement circuit operation. The measure-
ment modes are explained in the following sections.




NARROW BAND MODE

PULS/REV 258 RANGE: -10 d8¥Y STATUS: PAUSED NARROW
) BAND

~10
dB¥
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FUl.L
DCTAVE

T
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ON  OFF

DEF INE
~|| PULS/REV

—o0 1, K - L . . .
START: 0 Hz BW: 954,75 Hz §TOP: 100 000 Hz  TEST
¥; 4 000 Hz Y1 -14, 20 dBV SELECT

The NARROW BAND softkey selects a measurement mode with the finest display
resolution. The narrow band display is divided into 401 plotting positions along the
horizontal axis. The resolution of each plotting position is 1/400 of the total display
span. For a display span of 100 kilohertz, each plotting position is 250 Hertz apart,
or equivalently, the display has a resolution of 250 Hertz.

The type of narrow band mode measurement represented by the active trace is
selected through the DEFINE TRACE key. The available DEFINE TRACE softkeys
for the narrow band mode are: MAG, PHASE, TIME, INPUT MAG, MATH FUNC-
TION, MATH FCN SELECT, and TIME SELECT.

RANGE: -10 dBY S5TATUS: PAUSED MAG

ey

i
i
<4 pHase

10
de
s01Y

]

w |

CENTER: 4 000 Hz GFAN: B 250 Hz INPUT
BINPMAG e WA

-16
upv }
|oMATH
; JFUNCT 10N
o

B
/DIV

1 p N
[ ‘ ! J \ \ )
BW: 994.75 Hz STOP: 108 000 Hz TIME
¥: 4000 Hz Y: -14. 26 dBY SELECT




The MAG softkey selects a magnitude versus frequency display. The frequency
span of the measurement is adjusted through the FREQ key menu (see Adjusting
the Display Span in this chapter). In contrast to the MAG softkey, the INPUT MAG
softkey always displays the full span magnitude spectrum of the input signal.

RANGE: -10 dBV STATUS: PAUSED

N . . .
BwW: 954,75 Hz STOP: 100 000 Hz

MATH
FUNCTION
45 _

DEG p . p .
01V . X MATH FCN
SELECT

-180
START: D Hz BW: 854.75 Hz STOP; 10D 000 H=z TIME
Xi 4 00D Hz Y:~80. 10 DEG SELECT

The PHASE softkey selects a phase angle versus frequency display. The phase
angle units are degrees. From the preset state, the center of the vertical axis
represents zero degrees.

RANGE: -10 dBV STATUS: PAUSED

Hz BY: 854.75 Hz 5T0P: 100 000 Hz  INPUT
iNP TIME MAG

O O YO N N A

MATH
FUNCTION

MATH FCH
SELECT

~400 .
§TART: 0 Sec STOP: 4 mSec TIME
X: 231,28 uSec Y 213.8 mvolt SELECT




The TIME softkey selects a time domain display (amplitude versus time) of the in-
put signal. The 1024 data points collected in the time record are compressed to
399 data points for the display trace. The TIME SELECT softkey displays a menu
for the selection of the time display data source. The TIME SELECT menu provides
entries for displaying the real and imaginary portions of complex time data points
as well as the input time record. The complex value time data points, displayed by
selecting the TIME REAL and TIME IMAG softkeys, represent the data used by the
signal processing algorithms. The input time record, displayed by selecting the IN-
PUT TIME softkey, is useful for setting input range and trigger level.

The MATH FUNCTION softkey displays the resultant trace of the math operation
defined through the MATH FCN SELECT softkey. The sequence and definition of
math operations performed on traces is entered through the MATH FCN SELECT
softkey. An example of the math function is located in the Trace Math section of
this chapter.
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The FULL OCTAVE or THIRD OCTAVE softkeys select measurement modes com-
monly used in audio and acoustic applications. The -hp-3561A full octave and third
octave mode display is computed from narrow band measurement data.

The type of third octave or full octave band measurement represented by the ac-
tive trace is selected through the DEFINE TRACE key. The available DEFINE
TRACE softkeys are: MAG, TIME, INPUT MAG, MATH FUNCTION, MATH FCN
SELECT, and TIME SELECT.




The MAG softkey selects a magnitude versus frequency display. In the third octave
mode, 33 frequency bands plus a total rms power band are displayed. In the full
octave mode, 11 bands plus a total rms power band are displayed. The display
span is specified by entering the greatest band number or frequency value to be
displayed through the FREQ key menu. Pressing the up or down arrow key will
quickly cycle through the available values for the DEFINE STOP BND or DEFINE
STOP FRQ softkeys in the FREQ key menu. The FREQ key MAX STOP softkey is a
convenience softkey for displaying the highest frequency bands.
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The INPUT MAG softkey displays the full span narrow band magnitude spectrum

of the input signal.
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The TIME softkey selects a time domain dispiay (amplitude versus time) of the in-
put signal. The 1024 data points collected in the time record are compressed to
399 data points for the display trace. The TIME SELECT softkey displays a menu to
specify the data source of the time display enabled with the TIME softkey. The
TIME SELECT options include TIME LO SPAN, TIME MID 5PAN, TIME HI SPAN,
and INPUT TIME. The TIME LO SPAN, TIME MID SPAN, and TIME HI SPAN soft-
keys select one of the three time spans used to compute the third octave display.
The INPUT TIME softkey selects the input time record as the source of the time
display. The INPUT TIME display is useful for setting input range.

The MATH FUNCTION softkey displays the resultant trace of the math operation
defined through the MATH FCN SELECT softkey. The sequence and definition of

math operations performed on traces is entered through the MATH FCN SELECT

softkey. An example of the math function is located in the Trace Math section of
this chapter.

The -hp-3561A A-weighting filter is available for use in audio or acoustic
measurements. The menu for the control of the A-weighting filter is displayed by
pressing the INPUT key. The A-weighting filter is enabled hy selecting the A WT
FLT ON OFF softkey to intensify the ON portion of the label. The A WT FILTER in-
dicator on the front panel illuminates to indicate that the internal A-weighting filter
is enabled.

THE TIME CAPTURE MODE
The TIME CAPTURE mode configures the -hp-3561A to acquire contiguous time
recards and store the digitized data in internal memory, A time record is the
minimum number of data samples required to compute the FFT transform, Time
capture operations are controlled through the TIME BUFFER key. Operation of
time capture is described in Capturing Data — Time Buffer. The type of time cap-
ture mode measurement represented by the active trace is selected through the
DEFINE TRACE key. The available DEFINE TRACE softkeys for the time capture
mode are: MAG, PHASE, TIME, AVERAGE MAG, MATH FUNCTION, MATH FCN
SELECT, and TIME SELECT.

The MAG softkey selects a magnitude versus frequency display. The AVERAGE
MAG softkey displays the rms average of all the time records in the time buffer.

The PHASE softkey selects a phase angle versus frequency display. The phase
angle units are degrees. From the preset state, the center of the vertical axis
represents zero degrees.

The TIME softkey selects a time domain display representation of the input signal.
The collected time data points are compressed to 399 data points for the display
trace.

The TIME SELECT softkey displays a menu to select the data source of the time
display. The time display is enabled with the TIME softkey. The TIME SELECT
menu provides entries for displaying the real and imaginary portions of complex
value time data points as well the input time record.




The input time record, displayed by selecting the INPUT TIME softkey, is useful for
setting input range and trigger level. The TIME REAL and TIME IMAG softkeys
display the real and imaginary portion of complex value time data points starting
at the start time entered through the TIME BUFFER key menu. The complex value
time data points represent the data used by the signal processing algorithms. The
The COMPRESS REAL and COMPRESS IMAG display the real or imaginary portion
of the data stored in the time buffer. The COMPRESS REAL and COMPRESS IMAG
softkeys compress the entire time buffer real or imaginary data to 399 display
points. A pair of dashed vertical markers appear in the compressed time display to
indicate the portion of the time buffer data selected for display through the TIME
BUFFER menu.

The MATH EUNCTION softkey displays the resultant trace of the math operation
defined through the MATH FCN SELECT softkey. The sequence and definition of
math operations performed on traces is entered through the MATH FCN SELECT

softkey. An example of the math function is located in the Trace Math section of
this chapter.

EXTERNAL SAMPLE
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The external sample measurement mode enables control over the -hp-3561A sample
rate through the rear panel EXT SAMPLE BNC connector. External sample is com-
monly used to synchronize the -hp-3561A with rotating machinery to perform order
analysis. The external sample frequency is generally derived from the rotational
speed of the machine by a ratio synthesizer. Tracking of rotation speed causes
rotationally related components to stay in fixed line positions of the spectrum even
though speed variations occur.




The external sampling mode is enabled by selecting the EXT SAMP ON OFF soft-
key to intensify the ON portion of the label. The units of the horizontal axis are
restricted to orders and revolutions in the external sampling mode. The number of
pulses per revolution is entered with the DEFINE PULS/REV softkey. The pulses per
revolution entry is used to calibrate the horizontal axis of the display. The EXT
SAMPLE indicator illuminates to indicate external sampling is enabled. The external
sample rate input is TTL compatible.

Nofte
Measurements using external sampling may require require an
external anti-aliasing filter. The -hp-3561A anti-aliasing filter
is fixed for a 256 kilohertz sample rate and 100 kilohertz max-
imum display frequency.

Two operator prompts occur while in the external sample mode. The prompt EX-
TERNAL SAMPLE RATE TOO FAST or incompatible occurs when the sampling fre-
guency exceeds the 256 kHz sampling limit. The prompt EXTERNAL SAMPLE
CLOCK < 5HZ appears on the display if the external sample rate is below 5 Hertz.

VIEWING THE SETUP PARAMETERS
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The VIEW ON/OFF key toggles the display between the graphics display and a text
table listing the -hp-3561A setup. While the text table is displayed, the front panel
keys and menu defined keys are still operational.




INVESTIGATING THE SIGNAL WITH THE MARKER

ABSOLUTE MARKER MEASUREMENTS
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From the preset state, the display marker is ready to use on the active trace. The
marker is moved along the active trace by pressing the right and left arrow keys.
The X and Y coordinate values of the marker position appear at the bottom of the
display. Pressing the FAST key simultaneously with a right or left arrow key moves
the marker at an accelerated rate. The alternate trace is analyzed with the marker
by selecting it as the active trace by pressing the NEXT TRACE key.

Pressing the MKR key displays a menu for controlling the marker. The MKR ON
OFF softkey controls the display of the marker. Selecting the MKR — > PEAK
softkey positions the marker at the nonzero frequency with the largest peak
amplitude. Selecting the PEAK TRK ON OFF softkey allows the marker to track the
peak signal in the trace. The marker is moved to an arbitrary position by pressing
the DEFINE MRK POS softkey and entering the desired position value with the
numeric keypad (see Figure 1-1). Notice that pressing the DEFINE MRK POS
displays the units menu for ending the marker position entry.

Two softkeys assign the marker coordinate values to the display scale. The

MKR — > FULL SCL softkey, which is displayed only when the active trace is a
magnitude trace, assigns the marker Y coordinate value to the display full scale
value. If the marker value is not a valid value for full scale, a valid value larger
than the marker value is used. Selecting the MKR — > CTR FREQ softkey sets the
display center frequency to the marker frequency.




Selecting the STEP ON OFF softkey couples the marker frequency step to the
special marker values. With STEP QN OFF enabled, pressing either the right or left
arrow key steps the marker to each special marker. The STEP ON OFF softkey is
not active unless a special marker is selected and defined with the SPCL MKR key
menu.

Values for softkeys with DEFINE in the lzbel (such as DEFINE MKR PO35) are nor-
mally entered with the numeric keypad. The DEFIME softkey accepts values when
the softkey is intensified. A menu for ending the values entered is displayed when
an intensified DEFIMNE softkey is selected, or a number key is pressed. Table 1-2
lists the DEFINE keys that accept marker values as entries when the MKR VALUE
key is pressed. Figure 1-1 illustrates entering a value directly with the numeric
keypad, entering a value with the MKR VALUE key, and correcting an erroneous
entry,

Figure 1-1. Entering values with define keys

DIRECT ENTRY
* Select the DEFINE softkey,

Nofe
This step is optional if the entry Is already selected (intensified)
Selecting an intensitied softkey displays the units menu to end
numeric entry.

& Enter Numbers.

* Select units softkey to end numeric entry,

= Example to position marker at 10kHz:
Press MKR to display marker menu,
Select DEFINE MKR POS.
Enter 1 0 with the numeric keypad.
PRESS kHZ




EMTRY WITH MKR VALUE KEY

* Position marker,
* Select DEFINE softkey.
* PRE55 MKR VALUE key.

» Lxample to define relative marker reference frequency of 20 kHz:
Pasition marker at 20 kHz with right and left arrow keys or DEFINE MRE
softkey,
Press REL MKR key to display relative marker menu.
Select DEFINE FREQ REF softkey,
Press MKR VALUE key.

ENTRY CORRECTION

* To correct after units selected - Repeat direct entry procedures,
* Select CANCEL softkey and re-enter numbers,

OR
* To Edit entry:

Press BACK SPACE key to backspace and delete previous entries,
Enter correct values,
Select UNITS softkey to end number entry.

* Example for entering marker position of 15250 kHz:

Press MKR key to display marker menu.

Select DEFINE MRK POS softkey.

Enter 1 7 2 5 0 with numeric keypad.

Press BACK SPACE key to delete characters following 1.
Enter 5 2 5 0 with numeric keypad.

Select HZ softkey to end value entry.

Table 1-2 Define Keys that Accept MKR Value Entries

DEFIME START DEFINE START t
DEFINE CENTER DEFINE TIME REF
DEFIME SPAN DEFINE FULL 5CL
DEFINE RANGE DEFINE CARR FRQ
DEFINE Hz/ORD DEFINE 5B FRQ)
DEFINE MAG REF DEFINE STOP FRQ
DEFINE PHASE REF DEFINE RGHT FRQ
DEFINE FUND FRQ DEFIME LEFT FRQ
DEFINE + — DELAY DEFINE FREQ REF
DEFINE TIME LEM DEFINE ZOOM FRQ




RELATIVE MARKER MEASUREMENTS
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Marker values are displayed in relative units (offset from an arbitrary point) rather
than absolute units through the REL MKR key. To select the relative marker
feature, first press the REL MKR key to display the relative marker menu. Press the
REL MKR ON OFF softkey to intensify the ON portion of the label and activate
the relative marker. The marker values are now in relative units. The marker
reference is defined with the remaining softkeys.

The MKR ~ > REF softkey defines the current marker position values as the
reference values. All marker measurements are with respect to these values. This is
demonstrated by activating the relative marker and positioning the marker on a
harmonic frequency. Press the MKR — > REF softkey to define the marker
reference as the current marker values. When the marker is moved to an adjacent
frequency, the frequency and amplitude offset from the reference value is
displayed in the marker annotation area of the display.

Arbitrary values for the magnitude, phase, frequency, and time reference are
entered through the DEFINE MAG REF, DEFINE PHAS REF, DEFINE FREQ REF, and
DEFINE TIME REF softkeys. For example, to enter a reference frequency of 8
kilohertz, press the DEFINE FREQ REF key, enter 8 with the numeric keypad, and
terminate the entry with the kHz key. Notice that the frequency offset is now
referenced to 8 kilohertz.




SPECIAL MARKER FUNCTIONS
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A menu for analyzing the signal with special markers is available by pressing the
SPCL MKR key. Special marker functions involve computing signal power between
two frequecies or displaying multiple markers on the active trace. When a special

marker function is selected, additional softkeys are enabled for measurement
parameters,
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The power or rms voltage contained between two frequencies in a trace is com-
puted through the BAND softkey. After selecting the BAND softkey, the start and




stop frequencies are entered through the DEFINE RGHT FRQ and DEFINE LEFT
FRQ softkeys displayed by selecting the BAND softkey. The BAND TRK ON OFF
softkey displayed with the DEFINE RGHT FRQ and DEFINE LEFT FRQ softkeys
couples the special markers. With band tracking enabled, altering either boundary
frequency shifts the frequency band.

With the BAND special markers enabled, the MKR VALUE key uses the special
marker values to the DEFINE START, DEFINE CENTER, and DEFINE SPAN softkey
entries. For the DEFINE START softkey, MKR VALUE transfers the frequency of the
left band marker to the display start frequency. For the DEFINE CENTER softkey,
MKR VALUE transfers the center frequency of band marked by the special markers
to the display center frequency. For the DEFINE SPAN softkey, MKR VALUE
transfers the span of the band marked by the special markers to the display span.
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To obtain the band power for the frequency range from 4 to 50 kilohertz, press the
UNITS key and select mW (dBm) units. Press the SPCL MKR key to display the
special marker menu. Select the BAND softkey to enable the band power measure-
ment and display the softkeys for entering the measurement parameters. For the
lower frequency of 4 kilohertz, select the DEFINE LEFT FRQ softkey, enter 4 with
the numeric keypad, and end the entry with the kHz softkey. For the higher fre-
quency of 50 kilohertz, select the DEFINE RCHT FRQ softkey, enter 50 with the
numeric keypad and end the entry with the kHz softkey. The signal power between
the specified frequencies is now annotated on the display. To adjust the frequency
band analyzed, select the DEFINE LEFT FRQ or DEFINE RGHT FRQ softkey, and
press the up or down arrow key to move the band definition marker to another fre-
quency position. To couple the special markers together, select the BAND TRK ON
OFF softkey to intensify the on portion of the softkey. The defined frequency band
is now shifted along the frequency axis by changing either the right or left special
marker frequency.

20

e



The HARMONIC special marker function marks harmonic freguencies with multiple
markers and computes the ratio of the harmonic power to the fundamental fre-
quency power. After selecting the HARMONIC marker softkey, the number of har-
monic frequencies marked, and the fundamental frequency are entered through the
DEFINE NUM HARM and DEFINE FUND FRQ softkeys. To measure the -hp-3561A
4 kilohertz calibrator signal, press the SPCL MKR key to display the special marker
menu. Select the HARMONIC softkey to enable the measurement and display the
menu for entering the marker values. Select the DEFINE FUND FRQ softkey, enter
4 with the numeric keypad and end the entry with the kHz softkey. Select the
DEFINE NUM HARM softkey and specify the number of harmonics marked with
the numeric keypad. End the entry with ENTER softkey.

The MKR VALUE key provides an alternate method of specifing the fundamental
frequency for HARMONIC marker measurements. Rather than entering the 4 kHz
for the DEFINE FUND FRQ softkey, position the marker on the fundamental fre-

quency. Then press the MKR VALUE key to transfers the marker frequency to the
DEFINE FUND FRQ softkey value. Fine adjustment of the fundamental frequency
value is made with the up and down arrow keys.
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Sideband analysis on modulated signals is similarly simplified with the SIDEBAND
special marker function. The SIDEBAND softkey available in the special marker
menu selects the sideband markers. Values for the sideband carrier frequency, side-
band frequency, and the number of frequencies marked are entered through the
DEFINE CARR FRQ, DEFINE SB FRQ, and DEFINE NUM. SB softkeys available
when the SIDEBAND softkey is selected. The resulting computation indicates the
ratio of the sideband power to the carrier power.




ADJUSTING THE DISPLAY AREA

ADJUSTING THE DISPLAY SPAN (ZOOM)
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A portion of the full trace is expanded to fill the entire display by reducing the .)
measurement frequency span with the FREQ key menu. Two parameters are of

concern in obtaining an expanded display. The first is the total measurement span

(the difference between the start and end frequency). The second is a reference

point (either the start frequency or center frequency of the display).

The following example outlines the procedure to display a 25 kilohertz frequency
range (the measurement span) centered around 52 kilohertz (the reference point).
First press the FREQ key to display the frequency menu and then select the
DEFINE SPAN softkey. Enter 25 with the numeric keypad, and select the kHz soft-
key to define the measurement span. Select the DEEINE CENTER softkey, enter 52
with the numeric keypad, and select the kHz softkey to define the center frequen-
cy of the display. The same display is obtained by defining a start frequency 39.5
kilohertz rather than a center frequency of 52 kilohertz.

Note
The -hp-3561A has discrete measurement frequency spans. The
frequency spans are listed in Table 1-3. The available frequen-
cy spans are substituted for frequency spans not listed.

The up and down arrow keys provide an alternate method of defining the start fre-
quency, center frequency, and measurement span. When the DEFINE START,




DEFINE CENTER, or DEFINE SPAN softkey is intensified, pressing the up arrow key
increases the value for the intensified softkey. Conversely, the down arrow key
decreases the value for the respective softkey.
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Three other softkeys appear in the FREQ key menu. The 0-100kHz softkey selects
the full measurement span. The FRQ AXIS LIN LOG entry selects either linear or
logarithmic scaling of the horizontal axis. The remaining softkey, DEFINE TIME
LEN, is used to enter the time required to acquire the measurement data (the time
record).

The time entered for the DEFINE TIME LEN softkey is directly related to the
measurement frequency span. The frequency span in Hertz is equal to 400 divided
by the time record length in seconds. For example, if 40 milliseconds is required to
acquire the time record, the measurement frequency span is 10 kilohertz

(400~ 0.040 seconds). Table 1-3 lists the time required to acquire the time record
for the available measurement spans.

A different FREQ menu is displayed for the full octave and third octave modes.
The full octave and third octave frequency menu is described under the full octave
and third octave measurement modes.




Table 1-3. Frequency Spans, Resolution Time Record Lengths, and
Display Resolution

Frequency Time Record Display
Span (Hertz) Length (Seconds) Resolution (Hertz)

100K 0.004 250
0.008
25K 0.016
20K 0.020
0.032
0.040
0.064
0.080
0.100
0128
0160
0.200
0.320
0.400 25
0.500 2
0.640 1.5625
0.8 1.25
1.0 1
16 0.625
2.0 0.5
25 04
3.2 0.3125
4.0 025
80 5.0 0.2
50 8.0 01zs
40 10.0 0.1
32 12.5 0.08
25 16.0 0.0625
20 200 0.05
16 250 0.04
19 400 0.025
8 50.0 0.02
6.4 62.5 0.016
5 80.0 0.0125
4 100.0 0.01
32 1250 0.008
160.0 0.00625
2 200.0 0.005
1.6 250 0.004
1.28 3125 0.0032
*1 400 0.0025
* zero start only 08 500 0.0020
0.64 625 0.0016
*0.4 1000 0.001
0.32 1250 0.0008
0.256 1562.5 0.00064
0.16 2500 0.0004
*0.128 3125 0.00032
*0.064 6250 0.00016
*0.0512 78125 0.000128
*0.0256 15625 0.000064
*0.01024 39062.5 0.0000256




ADJUSTING THE DISPLAY VERTICAL SCALE
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The display vertical axis is scaled through the VERT SCALE key menu. The vertical
scale softkeys control only the display scaling and do not affect the input range.
Changing the vertical scale does not affect acquired data.

When the TRK portion of the FULL SCL HOLD TRK softkey is intensified, vertical
full scale is coupled to the input range. Changes in the input circuit range are
reflected in the full scale value of the vertical scale. When the HOLD portion of
the FULL SCL HOLD TRK softkey is intensified, coupling of the vertical full scale
to the input range is disabled. Scaling of the full scale vertical axis by the input
range is also disabled by selecting the SINGLE AUTO SCL or the DEFINE FULL SCL
softkey.

The vertical full scale value is defined by selecting the DEFINE FULL SCL softkey
and entering a value with the numeric keypad. The SINGLE AUTO SCL softkey
scales both the units per division and full scale values of the vertical axis. The full
scale value is based upon the largest signal in the trace. The units per division is
selected based on both the maximum and minimum value of the trace.

The LINEAR LOG softkey selects either linear or logarithmic vertical scaling. The
linear scale has a range from the indicated full scale voltage to zero volts. The
logarithmic scale range is defined by the full scale value and the vertical axis scal-
ing. For example, if the full scale value is 20 dBV, and the vertical axis scaling is
10 dB/DIV, the total range is 80 dB (10 dB/DIV X 8 divisions) and the baseline is
—60 dBV (20 dBV —80 dB).

Variations on the current menu appear when different trace formats are selected.
The alternate menus have similar entries but are tailored to the trace format
selected. Operation through the other menus is similar to this magnitude trace for-
mat menu. Appendix A, “Quick Reference,” illustrates the alternate menus for the
instrument modes.




PROCESSING DATA ‘
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As the photographs illustrate, selection of the proper window applied to the input
signal is important. Each window has different characteristics for adapting the
-hp-3561A to a variety of signal conditions. The photographs are a result of apply-
ing different windows to the same input signal. The WINDOW key displays the
menu for selection of the window shape used in processing the data. The WIN-
DOW key displays the following softkeys: FLAT TOP (H1 ACC), HANNING,
UNIFORM, EXPONTL, and DEFINE EXP TC.

The FLAT TOP (HI ACC) softkey selects a window shape optimized for maximum
amplitude accuracy. This window is most useful for the measurement of discrete
frequencies and low level signals close to high level signals.

The HANNING softkey selects a window shape that offers better frequency resolu-
tion than the flat top window but reduces amplitude accuracy. This window is

useful for random noise measurements.
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The UNIFORM softkey selects a window shape that offers equal weighting of the
time record. The uniform window is useful for measuring transients occurring en-
tirely within a time record, or making response measurements with the internal
periodic noise source or impulse source. ‘

The EXPONTL softkey selects an exponential window. The exponential window is
useful in analyzing transients that have not reached zero amplitude by the end of
the time record. The exponential window can be used with the impulse noise
source. The time constant for the exponential window is entered through the
DEFINE EXP TC softkey. The value for the time constant is entered in terms of
data samples. The time constant range limits are from 3 to 1024 data samples. If
1024 data samples (a complete time record) is entered for the time constant, the
exponential window attenuates the signal by 1/e at the end of the time record.

AVERAGING
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An additional aspect of processing a signal is the selection of the averaging
method applied to the signal as illustrated by the photographs, The first
photograph illustrates the instantaneous output of the -hp-3561A periodic noise
source. (The noise source is enabled through the SOURCE key and the SOURCE
QUTPUT connector is connected to the INPUT connector.) The second photograph
illustrates the effects of averaging the noise signal with rms averaging. The AVG
key displays the menu for selection of the averaging process applied. The primary
menu for the AVG key includes: OFF, RMS, RMS EXP WGHT, PEAK HOLD, TIME,
DEFINE NUM AVGS, and SETUP SELECT.

An intensified OFF softkey indicates that averaging functions are disabled. The
front panel AVG indicator also provides an indication of the averaging functions.
When averaging is enabled, the front panel AVG indicator is illuminated.




The RMS5 average mode combines a mew spectrum with a partial result on a peint-
by-point basis using a root mean square calculation. RMS averaging results in
smoothing of the noise variations but does not reduce the level of the noise. The
number of averages used in the calculation is entered with the DEFINE NUM
AVGS softkey.

The RMS EXP WGCHT average mode is a continuous process that assigns more
significance to recent data while older data dies out in importance at a decaying
exponential rate. The number of averages entered with the DEFINE NUM AVGS
softkey determines the weighting value. RMS EXP WGHT is most useful when the
process under consideration exhibits relatively slow time variations and yet some
averaging is stilf desired.

The PEAK HOLD mode is not a true averaging mode, but rather is the result of re-
taining the maximum amplitude value at each frequency point. The number of
data samples evaluated is dependent upon the selection of the FINITE or CONT
softkey available through the AVG key SETUP SELECT softkey. The CONT menu
selection enables a continous update of the data samples. The FINITE softkey
limits the number of data samples to the value entered through the DEFINE NUM
AVGS softkey,

The TIME average mode involves time domain averaging. The time average mode
averages successive time records on a point-by-point basis. A synchronizing trigger

is required for time averaging. Signal variations synchronous with the trigger w
average to a mean value while noise that is not synchronous averages to zero. &
Time averaging is unigue in that it results in an enhancement of the signal-to-noise

ratio. The -hp-3561A displays the USE TRIGGER FOR TIME AVERAGING message

when time averaging is selected without selecting a trigger mode,

Values for the number of averages used in the averaging modes are entered with
the DEFINE NUM AVGS softkey. Values for the number of averages are entered
with the nurneric keypad and range from 1 to 16,383

Average measurements is restarted with the START key. Pressing the START key
clears the accumulated average total and initiates a measurement. An average
measurement is suspended with the PAUSE/CONT key. Pressing PAUSE/CONT dur-
ing a measurement suspends the measurement. Pressing PAUSE/CONT with the
rmeasurement suspended continues the measurement,

SPECIAL AVERAGING FEATURES
Additional averaging options are available by selecting the SETUP SELECT softkey
in the AVG key menu. The additional epticns control the display updates and
allow exclusion of measurements containing data that overload the -hp-3561A
circuits,

Measurements containing data that overload the -hp-3561A circuits are excluded
from the accumulated average when the OVLD REJ ON OFF softkey is selected
(ON)., When data is rejected, the OVERLOAD — DATA BLOCK REJECTED message
is displayed.
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The NORMAL DISPLAY, FAST DISPLAY, and REPEAT DISPLAY softkeys are
available when either the RMS, TIME, FINITE PK HOLD, or OQCTAVE PK HOLD
averaging mode is selected. The FAST DISPLAY function displays only the final
computed average thus avoiding time delays due to display updates. The NORMAL
DISPLAY function enables a display of the intermediate average results and the
final computed average. The REPEAT DISPLAY function inhibits the display of in-
termediate average results and only the final computed average is displayed.
REPEAT DISPLAY initiates additional measurements automatically without the in-
teraction of the START key.

The FINITE and CONT softkeys are available in the PEAK HOLD mode. The
FINITE softkey limits the number of PEAK HOLD data samples to the value
entered through the DEFINE NUM AVGS softkey. The CONT softkey enables a
continous update of the PEAK HOLD data samples.

The DEFINE AVG OVLP softkey selects an averaging mode that performs process-
ing on partial updates of the time record. This is useful when the data acquisition
time length exceeds the FFT computation time. After the first time record is com-
plete, subsequent computations are based on data acquired while the FFT
algorithm is implemented plus a5 much old data as required to complete a time
record tor another FFT cycle. The DEFINE AVG OVLP softkey defines the max-
imum percent of time record overlap allowed during averaging, The -hp-3561A uses
less than the defined overlap whenever the signal processing time exceeds the data
acauisition lenath.

USING THE TRIGGER

The trigger function of the -hp-3561A defines the conditions for acquiring a new
time record. The TRIG SEL key displays the menu for entering trigger mode
parameters, The trigger functions of the -hp-3561A operate only in the narrow band
and time capture modes.

The FREE RUN TRIGGER softkey selects either the FREE RUN or TRIGGER mode
of operation. The FREE RUN mode collects a new block of data immediately after
a measurement is completed. Conversely, the TRICGER mode callects a new block
of data only when conditions defined by other TRIG 5EL softkeys are satisfied.
Free run is comvenient in establishing a trace display or verifying the presence of a
signal. Trigger is useful in synchronizing a measurement to a signal, capturing tran-
sients, and capturing signals in the time buffer,

A valid trigger signal is indicated by illumination of the TRIG indicator. After a
measurement is initiated with a trigger signal, the indicator remains illuminated
during the measurement.

The MAN ARM AUTO ARM softkey selects either the MAN ARM or AUTO ARM
trigger mode. The MAN ARM mode collects a single block of data when the trigger
conditions are satisfied. Additional data is not acquired until the trigger is reset
with the ARM key. The AUTQ ARM mode automatically resets the trigger after
each block of data is collected. The ARM indicator illuminates when the instru-
ment trigger circuits are reset, or will be reset after completion of the current
measurement.




The source of the trigger signal is selected with the INPUT TRIGGER, EXTERNAL
TRICGGER, SOURCE TRICGER, or INTERNAL TRIGCER softkeys, The INPUT TRIG-
GER softkey configures the -hp-356T1A to derive the trigger signal from the signal
applied to the front panel input. The EXTERNAL TRIGGER softkey configures the
-hp-3561A to derive the trigger from the signal applied to the rear panel external
trigger input. The SOURCE TRIGGER softkey configures the -hp-3561A to dertive the
trigger input from the internal noise source or impulse source. The INTERNAL
TRIGGER softkey configures the -hp-356T1A to trigger immediately after it is armed.,

The SETUP SELECT softkey displays a menu for entering trigger signal parameters,
Tha SLOPE POS NEG entry selects triggering on the positive or negative slope of
the trigger source. The trigger slope does not apply when the noise source or im-
pulse source is used as a trigger, The trigger point of the input signal amplitude is
defined in terms of percent of range. The percent of range is entered through the
DEFINE % OF RNG softkey. Allowable values for the percent of range are from
—140 to 140, Trigger levels are .entered with the numeric keypad and terminated
with a % or CANCEL softkey.

Data collection is initiated prior to or after a valid trigger through the DELAY ON
QOFF and DEFINE + — DELAY softkeys. Analysis of data occuring prior to a trigger
is possible by acquiring data in memory. Time delay values entered through this
softkey are terminated with a units or CANCEL softkey, Positive delay values in-
dicate that data collection starts after the trigger. Selecting an incompatible fre-
quency span after entry of a time delay changes the time delay value to a value

consistent with the frequency span and prints an advisory message on the display.

CAPTURING DATA - THE TIME BUFFER

TIME BUFFER

Time Record 1 Time Record 2 Time Record 3 Time Record 40

In the time capture mode, the -hp-3561A continuously digitizes and acquires time
data and stores the results in memory. The memory containing the stored time data
is the time buffer. The time buffer contains up to 40 contiguous time records, The .




time capture mode is selected with the MODE key TIME CAPTURE softkey.
Parameters for the time capture mode are entered with the TIME BUFFER key
softkeys.

The size of the time buffer is defined by the rumber of time records to be ac-
quired. The number of time records (from 1 to 40) retained in the time buffer is
entered with the DEFINE § OF REC softkey, The START CAPTURE softkey clears
the time buffer and enables the time capture measurement sequence. If the time
capture mode is not selected, pressing the START CAPTURE softkey will also select
the time capture made, If triggering is used with time capture, the -hp-3561A will
not trigger until after the START CAPTURE soitkey is selected, Data is acquired
with the measurement span and start or center frequency selected when the $TART
CAPTURE softkey is pressed. Changing the measurement span, start frequency, or
center frequency of the measurement after data is acquired does not alter the
acquired data,

Processing of data collected in the time buffer starts with the time specified
through the DEFINE START t softkey. For example, if a 10 kilohertz measurement
span is selected for data capture, each time record has a length of 0.04 seconds
(400+10 kilohertz or from Table 1-3). $pecifying a time of 0.02 seconds starts
analysis with the center of the first time record if delayed trigger is not used,
Specifying a time of 0.06 seconds starts analysis with the center of the second time
record,

The contents of the time buffer is viewed by pressing the up or down arrow keys
to scroll through the data. The percent of new data added to each time record pro-
cessed for viewing is specified with the DEFINE % [NCR (define percent increment)
softkey. The lower limit of the increment is 0.0977% of a time record. A 100% in-
crement indicates that all new data is contained in a time record. During the
generation of a map display, the start time of each trace is increased by the incre-
ment value,

The frequency span of data displayed is reduced with the DEFINE ZQOM X soft-
key, ZOOM X is the zoom factor used in the reduction of the frequency span.
Values used for the zoom factor are 1, 2, 4, 5, 8, 10, 16, 20, 25, 32, and 40. A zoom
factor of 1 indicates that the full span display is enabled. Data must be acquired
with a start frequency of zero Hertz to select a remaining zoom factor greater
than 1,

The center frequency used in displaying the time buffer data is entered with the
DEFINE ZOOM FRQ softkey. Changing the zoom facter, zoom frequency, percent
increment, or start time does not alter data acquired in the time buffer,

The BUFFERFLE 3ELECT softkey, displayed in the TIME BUFFER key menu,
displays 2 menu for recalling or storing the time buffer in bubble memory. The
time buffer is stored in bubble memory by defining the file name, and selecting the
STORE BUFFER softkey. A stored time buffer is recalled by defining the file name
and selecting the RECALL BUFFER softkey. Operation of the bubble memory is
described in Bubble Memaory Operation,

Eh




MAP DISPLAY OPERATIONS
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The MAG MAP/(CLEAR) softkey available in the FORMAT key menu displays multi-
ple magnitude traces on a single graticule. The magnitude map display is available
with either the narrow band or time capture mode selected. The full capability of

the magnitude map is not realized until other -hp-3561A functions are applied. The
magnitude map display is operational with the measurement frequency span reduc-
ed, averaging modes enabled, and a trigger. A magnitude map, acquired in the nar-
row band mode, may also be saved or recalled from bubble memory.




In the narrow band mode, the MAG MAP{CLEAR) softkey clears the display and in-
itiates data acquisition for the map display. In the time capture mode, the MAG
MAPICLEAR) softkey clears the display and regenerates the map. The number of
traces appearing on the display is entered through the DEFINE # IN MAP softkey.
The maximum number of traces in a map is 60, Less than the requested number of
traces is generated if there is insufficient data to generate the requested nurmber of
traces. Requesting a negative number of traces generates the map in reverse order.
Tha number of traces in a map can be changed without acquiring new data.

Note
Requesting a negative number of traces before data is acquired
for the map causes the map to be generated twice. The initial
map display is generated as data is acquired. The second map
display is generated as the -hp-3567A plots the map in reverse
order.

The SNGL MAP FLUILL MAP menu selects either the normal (full) map display or a
single trace map display. For the single trace map, the trace displayed is the active
(intensified) trace in the full map. Pressing the NEXT TRACE key displays the next
trace in the map. The selected trace and the number of traces in a map is in-
dicated in the upper left corner of the display. Alternating the display between a
single map display and a full map display does not require acquiring new data.

The VERTICAL OFFSET softkey selects either a vertical magnitude map or an off-
set magnitude map display. For a vertical map display, each trace displayed is off-
set in the vertical axis from the previous trace, For an offset map display, each
trace displayed is offset in both the horizontal axis and the vertical axis. The alter-
nate map format can be selected after a map is displayed without acquiring new
data.

The map display is dependent upon other -hp-3561A parameters. For example,
specifying a normal display with rms averaging generates only one trace in the
map. Additional traces are not added to the map until another measurement is
initiated with the START key. However, if a repeat display is enabled, the number
of traces requested is generated because additional measurements are auto-
matically initiated.




TRACE MATH

PERFORMING MATH OPERATIONS

The display of math operations is enabled with the DEFINE TRACE key MATH
FUNCTION softkey. The operands used in the math function may be a magnitude
or phase trace, nonvolatile trace memory M1 or M2, or a constant entered with the
keypad. Math operatons are defined through the DEFINE TRACE key MATH FCN
SELECT softkey.

Figure 1-2 illustrates the menus displayed when a math function is defined through
the MATH FCM SELECT softkey. The first and third menus define the operands for
the math function. The second menu defines the math operation. Figure 1-2
describes the function of each softkey. The following conventions are used far the
math operations:

* Trace data must be similar {¥: octave, full octave, or narrow band).

* Trace type must be similar {(phase or magnitude).

* Operations are on a point-by-point basis (i.e. frequency span is not checked).

» Math operations operate on linear data (volts, watts, EL's).

* The SPECTRAL DENSITY softkey defines the math function MAG/BW.

+ For display units of VOLT (dBV) or EU (dBEU), SPECTRAL DENSITY displays
magnitude divided by the square root of the measuremnt bandwidth
{MAG + /BW). For display units of VOLTS ~ 2 (dBV), mW (dBM), or EU™ 2

(dBEV), SPECTRAL DENSITY displays magnitude squared divided by the
measurement bandwidth (MAG? <+ BW).

* Only the +, -, /, and * operations are used on ¥ and full actave data.

* The SINGLE INTEQG, DOUBLE INTEG, or DIFF functions do not use a second
operand.

* Memory locations M1 and M2 and constants K1 and K2 are common to both
trace A and trace B math functions.

* Math function entry is terminated with the ENTER or CANCEL softkey.

¢ Display of the math function is enabled with the MATH FUNCTION softkey or
when entry of the math function is completed with the ENTER softkey.

* Units of a math display are enclosed in parenthesis to indicate that the units
displayed may not reflect the defined math operation.




Figure 1-2. Math Function Softkeys
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Selects the rmagnitude trace as the first operand in a math function. The MAG
operand uses the magnitude data (MAG, INPUT MAG, AVC MAG) defined for the
active trace, If a time or phase trace is selected for the active trace, MAG display
data is used for this operand,

Selects the phase trace as the first aperand in a math function. The results of
phase math functions are in the range of +180° Phase math operations are not
applicable for 1/3 or full octave modes,

M1 Selects memory location M1 as the first or second operand in a math function.
M2 Selects memory location M2 for the first or second operand in a math function.

DEFIME Enables entry of constant K1. Values for K1 are entered as linear values.

K1 Exponents are added to values entered with the nureric keypad with the ent exp
(enter exponent) softkey. The ent exp softkey appears as constant K1 i5 defined
with the numeric keypad, The absolute value of K1 is used when the math opera-
tign involves & magnitude trace,
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Enables entry of constant K2. Values for K2 are entered as linear velues.
Exponents are added to values entered with the numeric keypad with the ent exp
{enter expanent) softkey, The ent exp softkey appears as constant K2 is defined:
with the numeric keypad. The absolute value of K2 is used when the math opera-
tion involves a magnitude trace.

Selects the math function MAG/BW,

For display units of VOLT (dBV) or EU (dBEU), SPECTRAL DENSITY displays magnitude
divided by the square root of the measurement bandwidth (MAC ++/BW), For display
units of VOLTS ™ 2 {dBY), mW {dBm), or EU"~ 2 [dBEL), SPECTRAL DENSITY displays
magnitude square divided by the measurement bandwidth (MAGZ = BW).

Selects addition as the math operation.
Sefects subtraction as the math operation,
selects myltiplication as the math operation.
Selects division as the math operation.

Selacts a single integration of the first operand as the math function, For a phase math
operation, 90 is subtracted from gach display pesition, Fer a maghitude math apera-
tion, each display position is divided by 2xf where f is the frequency of the display
position.

selects a double integration of the first operand as the math function. Fot a phase
math operation, 180% is subtracted from each display position, For a magnitude math
operation, each digplay position is divided by {2nf) where f is the frequency of the
display position,

Selects a single differentiation of the first operand as the math function. For a phase
math operation, #3¢ is added to each display position. For a magnitude math operation,
each display position is multiplied by 27f where f is the frequency of the display
posttion.

Selects the magnitude or phase display as the second math operand, The trace
type of second operand is selected to be consistent with the first operand,

Selects constant K1 as the second operand in the math function.

Selects constant K2 as the second operand in the math function.

selects the measurement bandwidth as the second operand, For narrowband data, the
measurement bandwidth is the measurement span times a window factor divided by
400, For the 4 or full octave data, the measurement bandwidth is the bandwidth of
the band times a window factor. The window factors are:

Flat Top 3.8194
Hanning 1.5
Uniform 1.0
Expontl 1.0.




TRACE MATH APPLICATIONS
The following series of illustrations show several applications of trace math. Each

application has a short description of the results of the trace math and a summary
of the algorithm entered through the MATH FCN SELECT softkey.
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Magnitude Transfer Function (MAG/M1). The photographs show the traces used in
obtaining the magnitude transfer function of the internal A-weighting filter.
Initially, the periodic source is measured and the results are stored in memory M1.
The -hp-3561A A-weighting filter is then enabled with the periodic noise source
used as the input signal. The final step is to define the math function and display
the results. The A-weighting filter magnitude transfer funtion may be obtianed
using the following key sequence.

Measure the source:
PRESET
WINDOW - UNIFORM
SOURCE - PERIODIC

O dB Attenuation
TRIGC SEL - TRIGGER

SOURCE TRIGGER
DEFINE TRACE - MAG
STORE/RECALL - STORE IN M1

Measure the A-weighting filter:
INPUT - A-WT FLT ON

Calculate the magnitude transfer function:
NEXT TRACE (Select B)
DEFINE TRACE - MATH FCN SELECT
MAG
/
M1.
ENTER.
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Phase Transfer Function (PHASE - M2). The photographs show the traces used in
obtaining the phase transfer function of the internal A-weighting filter. Initially, the
phase of the periodic source is measured and the results are stored in memory M2.
The -hp-3561A A-weighting filter is then enabled with the periodic noise source
used as the input signal. The final step is to define the math function and display
the results. The A-weighting filter phase transfer function may be obtained using
the following key sequence.

Measure the source:
PRESET
WINDOW - UNIFORM
SOURCE - PERIODIC

O dB Attenuation
TRIG SEL - TRIGGER

SOURCE TRIGGER

DEFINE TRACE - PHASE

STORE/RECALL - STORE IN M2

Measure the A-weighting filter:

INPUT - A-WT FLT ON

Calculate the phase transfer function:
NEXT TRACE {Select B)
DEFINE TRACE - MATH FCN SELECT

PHASE
M2
ENTER.




CUSTOMIZING THE DISPLAY

CHANGING THE DISPLAY UNITS
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The volts (VOLT (dBV) and voltage squared (VOLT ™2 (dBV)) softkeys assign the
units of mV, mV"2 (mVv2), V, V*2 (V2), or dBV to the vertical scale. Values are in
rms units for magnitude displays. Peak units are used for time displays. The mW
{dBm) softkey assigns the units of mW, and dBm to the vertical scale for
magnitude. The peak units mV and V are assighed to vertical scale for time
displays. The engineering units (EU {(dBEU)) and engineering units squared (EU"2
(dBEU)) assigns the units of EU, EU*2 (EU2), and dBEY to the vertical scale.
Engineering units are defined through the UNIT CAL SELECT softkey.
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Softkeys for selecting the horizontal axis units are enabled by pressing the X UNITS
SELECT softkey. The HZ (SEC) softkey assigns the units of Hertz or seconds to the
horizontal axis. The RPM (SEC) softkey assigns the units of RPM (revolutions per
minute) or seconds to the horizontal axis. The ORD (REV) softkey assigns the units
of orders or revolutions te the horizontal axis.




ENTERING ENGINEERING (USER) UNITS

VAUNIT 1 volt RANGE: =10 dBY STATUS: PAUSED DEF INE
A MAG HE/ORD
1

-10
dBG !
- | DEFINE
IMPEONCE
0
dB . .
/0IY : : : . : DEF INE
V/UNTT

90 |
START: O Hz BY: 954,75 Hz STOP, 100 000 Hz DEFINE
B: TIME (R UNITEMKR

800
mG
0EF INE
EY LBL
200 sl
mG
701V

-800 .
START: 0 Sec STOP: 4 mSec

The -hp-3561A display is calibrated for engineering units through the UNITS key.
The display of the engineering units is enabled with the EU (dBEU) or EU™ 2
(dBEU) softkey. The menu for defining the engineering units is displayed by selec-
ting the UNIT CAL SELECT softkey.

The vertical scale is calibrated for engineering units with the DEFINE V/UNIT and
DEFINE UNIT@MKR softkeys. The conversion factor converting the input voltage
to engineering units is entered through the DEFINE V/UNIT softkey. The engineer-
ing units value corresponding to the current marker position is entered through
DEFINE UNIT@MKR softkey. Values entered with the numeric keypad are ter-
minated with a units or CANCEL softkey. Exponents are added to values entered
for the DEFINE UNIT@MKR softkey through the ent exp (enter exponent) softkey.
The ent exp softkey appears as the engineering units are defined with the numeric
keypad.




The vertical scale engineering units annotation is entered through the DEFINE EV
LBL softkey. Selection of this softkey places the -hp-3561A into an alphanumeric
entry mode (see Table 1-4). Label entry is ended with the CANCEL or ENTER
softkey.

The impedance value used for power computations is entered through the DEFINE
IMPEDNCE softkey. The default value for impedance is 50 ohms with an entry
range of 1 ohm to 25 kilohms. The DEFINE IMPEDNCE softkey value is used only
when the mW (dBm) softkey is selected. Values entered with the numeric keypad
are terminated with a units or CANCEL softkey.

The horizontal axis is scaled with the DEFINE HZ/ORD or DEFINE PULS/REV soft-
key. The number of Hertz per order is entered through the DEFINE HZ/ORD soft-
key. The DEFINE PULS/REV softkey is displayed in the MODE key menu. The
number of pulses per revolution used in the external sample mode is entered
through the DEFINE PULS/REV softkey.

Table 1-4. The Alphanumeric Entry Menu

Selecting a DEFINE TRACELBL, pEFINE EU LBL, or DEFINE FILENAME softkey places the -hp-3561A
into an alphanumeric entry mode In the alphanumeric entry mode, the blue characters near the front
panel keys are assigned to the keys. Character entry is terminated with the CANCEL or ENTER softkey
and the labeled keys revert ta their normal functions

While in the alphanumeric mode the -hp-3561A displays a menu for editing the label or file name

The ENTER softkey accepts the label or name entry and assigns the entry to the
engineering units label, trace label, or file name.

The CLEAR ENTRY softkey clears the entry area of the display

The EDIT — > softkey moves the entry cursor right
- >

EDIT The EDIT < — softkey moves the entry cursor left
< -_—

INSERT The INSERT SPACE softkey inserts a space at the cursor Iposition
SPACE

DELETE The DELETE CHAR (delete character) softkey deletes the character at the cursor
CHAR position

CANCEL The CANCEL softkey terminates the alphanumeric entry mode without accepting
the label or name entry.

Note
in the alphanumeric entry mode, only the ENTER and
CANCEL softkeys will restore the -hp-3561A to nor-
mal operation because alphanumeric characters are
assigned to the labeled keys.
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ANNOTATING THE DISPLAY
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Each trace may be annotated with a unique trace label for identification. Trace
label display is enabled through the STORE/RECALL key with the TRACELBL ON

OFF softkey. An eighteen character alphanumeric trace label is defined with the
DEFINE TRACELBL softkey. Selection of the DEFINE TRACELBL softkey places the
-hp-3561A into an alphanumeric entry mode (see Table 1-4). Label entry is ended
with the CANCEL or ENTRY softkey.




PLOTTING THE DISPLAY

USING A PLOTTER

& mmw, W o=
N

The -hp-3561A can plot directly to a Hewlett-Packard Craphics Language (HP-GL)
plotter connected to the HP-IB connector. Plots can be any of the available
displays (text, single trace, dual trace, or map), The option of plotting with or
without the display grid, display annotation, and marker is available. Pen color and
the type of line plotted (see Figure 1-3) can also be specified through softkeys. The
following example uses procedures for the -hp-7470A plotter.




Plotter Set Up.

¢ Set the plotter HP-IB address to listen only (address switches 1 through 5 set to
the 1" paosition).

* Select the plotter paper size (A4 for 210 by 297 millimeter paper, US for 8 4 by
11 inch paper).

* Select and load the pens into the plotter.

* Connect the HP-IB cable between the plotter and the -hp-3561A.
* Apply power to the plotter,

* Load and position paper in the plotter.
-hp-3561A Set Up.

* Press the LCL key to display the menu.
» Select the TLK ONLY ON OFF softkey to intensify the ON portion of the label,
* Press the PLOT key to display the plot menu.

+ Select the PLOT options desired. Plotting of the display annotation is enabied or
disabled with the ANNOTATE ON OFF softkey. Plotting of the display grid is
enabled or disabled with the GRID ON QFF softkey.

* Select the SETUP SELECT softkey to display the plot set up menu options.
® Enter the desired set up. See Figure 1-3 for line types.
Softkey Range Default Value
DEFINE A LINE 1-7 1
DEFINE B LINE 1-7
DEFINE A PEN 0127

DEFINE B PEN 0-127
GRID PEN 0127

Platting the Display.

s Obtain the trace to be plotted on the display.

* |f necessary, press the PLOT key to display the plot menu.

* Select the PLOT softkey to plot the trace.

* |f desired, plot the marker values with the PLOT MARKER softkey.
* A plot may be terminated by selecting the ABORT PLOT softkey.

Figure 1-3. Plotter Line Types




PLOTTING WITH A PRINTER

The -hp-3561A can plot directly to a Hewlett-Packard raster graphics printer con-
nected to the HP-IB connector. Plots can be any of the available displays (text,
single or dual trace mode). The following example is using procedures for the
-hp-2671G printer.

Printer Set Up

* Set the printer HP-IB address to listen always (address switch & set to the “1”
position),

* | pad and position paper in the printer,

» Connect the HP-1B cable between the printer and the -hp-3561A. Apply power to
the printer

-hp-3561A Set Up

» Press the LCL key to display the menu.
» Select the TLK ONLY ON OFF softkey to intensify the ON portion of the softkey.

Plotting the Display
* Obtain the trace to be plotted on the display.

* Press the PLOT key to display the plot menu.

» Select the COPY TQ PRINTER softkey to plot the display.
Note
The plot options ANNOTATE ON QFF, CRID ON OFF, and
PLOT MARKER are not applicable for a printér.

» A plot may be terminated by pressing the ABORT PLOT key.




MEMORY OPERATIONS

SAVING/RECALLING A FRONT PANEL SETUP
WITHOUT BUBBLE MEMORY

100

wvote |1 1T 11

/Dl¥

~400
START:

RANGE: -10 dBv STATUS: PAUSED SAVE RANGE: -10.dBY STATUS: PAUSED RECALL

STATE 1 PWR DDWN

"y

SAVE e : RECALL
STATE 2 i ) . ; . p . i STATE 1

SAVE - : ' : : ' : N RECALL
Alstate 3 Tl e e He e b e e e e [5TATE 2

0 Hz
e TIME (R}

N .
B¥: 854,73 Hz

STOP, 100 000 Hz  SAVE 0 Hz 954,75 Hz STOP: 100 000 Hz RECALL

STATE 4 Bi TIME (R} STATE 3

RECALL
STATE 4

RECALL
STATE 5

STOP: 4 mSec START: 0 Sac STOP: 4 mSec RECALL
STATE B

Saving an instrument setup (state) in nonvolatile memory is a simple two key
operation. The operation consists of pressing the SAVE key to display the menu for
saving the instrument state, and then storing the state in memory by selecting the
storage location, Storage locations are available to save six instrument states. The
storage locations are convenient to store a baseline instrument state to recall as a
preset state, or to store a series of instrument states used in a measurement
sequence.

Recalling an instrument state is also a two key operation consisting of pressing the
RECALL key to display the menu, and then selecting the instrument state to recall.
Seven instrument states are available for recall. Six of the available states are the
instrument states saved through the SAVE key. The seventh state is the last
operating state of the -hp-3561A selected prior to removing power. The last
operating state is recalled with the RECALL PWR DOWN softkey.




SAVING/RECALLING A FRONT PANEL SETUP

WITH BUBBLE MEMORY
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The bubble memory option adds the capability of saving more than six instrument
setups (states) and assigning descriptive names to instrument state files. Saving an
instrument state involves pressing the SAVE key to display the SAVE menu, defin-
ing the file name, and selecting the SAVE STATE softkey.

Recalling an instrument state is accomplished by first pressing the RECALL key to
display the menu. Then, as in saving the instrument state, the file name is defined,
and the instrument state is recalled with the RECALL STATE softkey. Bubble
memory management is described in Bubble Memory Operation.
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Two display traces can be saved to nonvolatile memory for use with math func-
tions or viewing at a later time. The store or recall operation consists of pressing
the STORE/RECALL key to display the menu. The active trace is stored by selecting
the STORE IN M1 or STORE IN M2 softkey. The active trace is replaced by a trace
in memory by selecting the RECALL M1 or RECALL M2 softkey.

SAVING/RECALLING A TRACE IN BUBBLE
MEMORY
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The optional bubble memory provides storage of display traces in nonvolatile
memory in addition to the trace memory locations M1 and M2. The TRACEFLE
SELECT softkey, displayed by pressing the STORE/RECALL key, displays the menu
for recalling or storing traces in bubble memory. The active trace is saved to bub-
ble memory by defining the file name, and selecting the STORE TRACE softkey. A
stored trace is recalled as the active trace by defining the file name and selecting
the RECALL TRACE softkey. Bubble memory management is described in Bubble
Memory Operation,

SAVING/RECALLING MAPS WITH BUBEBLE
MEMORY
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The method of storing or recalling a map display is dependent upon the selection
of the full map or single map display. The method of storing or recalling a single
map display in bubble memory is the same as storing or recalling a trace. The
TRACEFLE SELECT softkey, displayed by pressing the STORE/RECALL key, displays
the menu for recalling or storing traces in bubble memory. The trace is saved to
bubble memory by defining the file name and selecting the STORE TRACE softkey.
Recalling a trace for the single map incorporates the trace into the full map.

The method of storing a full map display utilizes indexing of the bubble memory
file name. When a full map is stored, each trace is stored separately in an indexed
file. An indexed file appears in the catalog as a file name followed by a period
and number (such as HP.3). The index defaults to zero if a nonindexed file name
(such as HP) is used for a store operation. Entering a file name with an index (such
as HP.5) stores the first map trace with that index number. Each following trace is
stored with an index number incremented by 2. Only the traces appearing in a map
are stored. Map traces are stored in the order that data is acquired.




Note

Using duplicate file names when storing a full map can delete
all indexed files with the same file name. A nonindexed file
name deletes the indexed files with the same name. An in-
dexed file name deletes the index files of the same file name
starting at the index number used. For example, storing HP.15
deletes the index files in the range of HP.15 through HP.255
before the current map is stored.

Traces are recalled to a full map with either indexed or nonindexed file names,
Recalling a file with a full map display clears the current map for displaying the
recalled traces. Recalling a trace with a nonindexed file name recalls only one
trace to the map. Recalling a trace with an indexed file name recalls multiple
traces. Indexed files are recalled from memory starting with the index file
specified. Additional indexed files are recalled and added to the map until the map
has the number of traces requested (# in map) or the upper index is reached. For
example, if a map is limited to 10 traces, and a recall is initiated with the file
name HP.5, the memory is searched for files HP.5 through HP.255. Files are recal-
led until the 255 index limit is reached, or the map contains 10 traces.

Traces are added to a map display by recalling traces to a single map. Recalling
either an indexed or nonindexed file replaces only the active trace in the full map.

Maps generated from time buffer data can not be stored. However, the time buffer

data can be stored in the bubble memory for generation of the map at a later
time. Information on auto-indexing and bubble memory management is described
in Bubbie Memory Operation.
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The contents of the time buffer are stored in bubble memory or recalled from bub-
ble memory through the BUFFERFLE SELECT softkey available in the TIME BUF-
FER key menu. Selecting the BUFFERFLE SELECT softkey displays the menu for
bubble memory operation. The BUFFERFLE SELECT softkey is not available if the
bubble memory is not installed. The time buffer is stored by defining the file name
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and selecting the STORE BUFFER softkey. Time buffer data is recalled by defining
the file name and selecting the RECALL BUFFER softkey. Bubble memory manage-
ment is described in Bubble Memory Operation.

Note
The STORE/RECALL key menu options operate on display
traces. Storing time buffer data through the STORE/RECALL
key stores only the displayed trace and not the time buffer
contents.

BUBBLE MEMORY OPERATION
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The optional bubble memory is accessed through the TIME BUFFER,
STORE/RECALL, SAVE, and RECALL keys. Each of these front panel keys has
unique store and recall softkeys. The STORE BUFFER and RECALL BUFFER soft-
keys, available in the TIME BUFFER key menu, store and recall time buffer data.
The STORE TRACE and RECALL TRACE softkeys, available in the STORE/RECALL
key menu, store and recall the display trace data. The SAVE STATE softkey,
available in the SAVE key menu, and the RECALL STATE softkey, available in the
RECALL key menu, save and recall instrument state data.




The names of the files stored in bubble memory are listed in the bubble memory
catalog. Display of the catalog is enabled or disabled by selecting the CATALOG
OM QFF softkey. The catalog files are grouped by file type, and listed in
alphabetical order. The catalog can contain up to 127 entries. The catalog is
scrolled with the up and down arrow keys. Each catalog entry lists the name of the
file, the type of data in the file, and the size of the file.

Catalog file names have the form of FILENAME or FILENAME ###. FILENAME is
the name assigned to the file. The FILENAME is limited to nine characters and can-

not contain spaces or the characers ', ., or “+". The optional desighator ### is
an integer number for auto-indexing of magnitude trace files.

It is necessary to define a file name to store, recall, or delete bubble memaory files,
File names are defined with the DEFINE FILENAME and USE CAT FILENAME soft-
keys. The USE CAT FILENAME softkey uses the catalog file mame at the top of the
display for the bubble memory operation.

A file name is entered directly by selecting the DEFINE FILENAME softkey to setup
the -hp-3561A for accepting the file name. When DEFINE FILENAME is selected,
the blue characters adjacent to the front panel keys are assigned to the keys,
When the keys are pressed, the characters are added fo the file name. An editing
menu is displayed during ¢haracter entry. Table 1-4 describes the editing opera-
tions. Filename entry is ended by selecting the ENTER or CANCEL softkey.

The optional aute-index designator in a file name is an integer number for auto-indexing

of magnitude trace files. After a trace file is stored using a nurber assigned as the
designatar, the designator is automatically incremented by 2. As an example, storing
a trace file with the name HP.1 initiates auto-indexing. After aute-indexing is initiated,
subsequent stores create HP.3, HP.5. . to HP.255 The index designator can range
from 0 to 255.

When a store operation is attempted and the bubble memory does not have
enough storage space remaining, the CANNOT PERFORM STORE: _ MORE
BEUBBLE RECORDS REQD prompt is displayed, To continue the store operation,
files must be deleted from the bubble memory. Any type of file maybe deleted
from the bubble memory for additional storage space.

The DELETE softkey deletes the file named through the DEFINE FILENAME or USE
CAT FILENAME softkey. All DELETE softkeys can delete a trace, setup, or time
huffer file providing the type of file is specified with the file name. The type of
file is specified by adding :5 for a Setup file, :T for a Trace file, and :B for a time
Buffer file. The capability of deleting any type of file is convenient for deleting
files to gain additional bubble memory storage space.

Note
A store or recall operation using .5, :T, or !B, {or the colon
and file type) is permitted providing the file type is consis-
tent with the type of operation attempted, For example, stor-
ing a setup file with :§ is valid. However, attempting to store
a setup file with the designator :B or :T is invalid,
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An + used with the DELETE softkey performs a mass delete operation, Deleting the
file name ».T deletes all trace files fram the catalog. Deleting FILENAME «:T
deletes all indexed files named by FILENAME. Deleting the file v+ deletes all files
from the catalog. Use of +:+ as the filename to clear the catalog is only possible
through front panel operation.

Although deleted files do not appear in the catalog, deleted files can be restored
to memoty if the file space has not been used. Deleted files are restored by enter-
ing the file name with the DEFINE FILENAME softkey and recalling the file with
the appropriate recall softkey. For non-magnitude map displays, recalling a deleted
file generates the prompt “FILE DELETED, OK TO RESTORE?". Selection of the
YES softkey restores the file. For magnitude map displays, the file is restored when
the recall softkey is pressed.

The ABORT softkey aborts the current bubble memory store, recall, or delete
operation.

Table 1-5. Bubble Memory Summary

* FILE TYPES: SETUP
TRACE
TIME BUFFER

* TRACE OQPERATION - ACTIVE TRACE SAVED/RECALLED
* FILE NAME 5YNTAX

FILENAME LESS THAN 10 CHARACTERS
USE OF DUPLICATE FILE NAMES FOR STORE REPLACES EXISTING FILE
RESERVED CHARACTERS
. USED FOR AUTOQ-INDEXING OF MAGNITUDE TRACE FILES
SPACES WITHIN NAMES INVALID
* USED AS DELETE QPERATOR
: USED WITH 5, T, B IN DELETE OPERATIONS
5 = SETUP FILE
T = TRACE FILE
B = TIME BUFFER FILE

* AUTO-INDEXING OF MAGNITUDE TRACE FILES
FORM - FILENAME ###
#HH# = 0 TO 255
### INCREMENTED BY 2 AFTER INITIAL STORE

* CATALOCG
DISPLAYED WITH CAT ON OFF SOFTKEY
ALPHABETIC LISTING BY FILE TYPE
HSCROLLS CATALOG DOWN
4 SCROLLS CATALOG UP
CAPACITY - UP TO 127 FILES




SPECIAL FUNCTIONS

NOISE SOURCE
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The noise source output is controlled through the front panel SOURCE key. The
SOURCE key displays the menu used to select the noise source and set the signal
output level of the rear panel SOURCE BNC connector.

An intensified OFF softkey indicates the SOURCE output is disabied.

Selecting the PERIODIC NOISE softkey enables a noise output with a period syn-
chronized to the measurement time span. The periodic noise source places a spec-
tral line at each of the measurement points. Extensive averaging with periodic
noise is not necessary because the variance of the periodic signal when it is
analyzed is theoretically zero. Time averaging can be used with the periodic noise
source.

Selecting the RANDOM NOISE softkey enables a noise output with a period ex-
ceeding the measurement time span. The random noise source appears as band
limited white noise to the -hp-3561A.

Selecting the IMPULSE softkey generates an impulse output during a time record.
The number of time records that elapse per each impulse is entered through the
DEFINE REC/IMPL softkey. If manual arming of the trigger circuits is enabled, an
impulse is generated when the ARM key is pressed.

The source output attenuation is defined through the DEFINE ATTEN softkey. At-
tenuation values are entered in 1.5 dB steps. The source can supply a maximum of
0.5 volts rms into a load of 50 ohms. Maximum attenuation is 40.5 dB (30 dB for
impulse).




ICP CURRENT SOURCE

The ICP CURR ON QFF softkey enables the Integrated Circuit Piezoelectric {(ICF)
current source for suppling power to ICP transducers, Selecting ICP CURR ON con-
nects the -hp-3561A internal 4 milliamp current source to the input connector. The
norninzl voltage output is 24 volts. AC coupling is used with the ICP current source
to prevent overloading the -hp-3561A input circuits. The ICP CURRENT indicator il-
luminates when the ICP current source is enabled.

MANUAL CONTROL OF INPUT CIRCUITS

The -hp-3561A adjusts the input range automatically with the internal auto-ranging
circuits. Auto-range is convenient for measuring steady state signals with either
small amplitude variations or a slowly changing amplitude. Auto-ranging may be
disabled for measurement of transients or signals with unstable amplitudes through
the RANGE key menu. The AUTO RNG ON OFF softkey enables or disables auto-
ranging. The maximum amplitude value expected is entered through the DEFINE
RAMNGE softkey, Selecting DEFINE RANGE disables auto-ranging, A single auto-
range cycle is initiated with the SINGLE AUTO RNG softkey. The AUTO indicator
illuminates to indicate that auto-ranging is enabled.

The input connector provides a high impedance input (1 M), Up to 42 volts peak
may be applied to the input connector. The chassis ground switch connects the in-
put circuit ground reference to chassis ground or isolates {floats) it from chassis

ground.,
l WARNING I

Do not isalate the -hp-356TA from earth ground by interrup-
ting the protective earth conductor inside or outside the
-hp-3561A. Interruption of the protective earth conductor can
subject the operator to lethal voltages.

The OVER indicator illuminates to indicate that the input signal amplitude exceeds
the maximum range value of the input circuits. Overloading the input circuits in-
troduces distortion into the measurement. The HALF indicator illuminates to in-
dicate that the input signal level is greater than one-half the maximum allowable
input range value. The optimum input level illuminates the HALF indicator without
illuminating the OVER indicator.

The COUPLE AC DC softkey selects AC or DC input coupling. AC coupling inserts
a serigs capacitor into the -hp-3561A input circuits which removes DC signals and
drifts from the input signal, The AC COUPLE indicator illuminates to indicate ac

coupling is selected.




AUTO-CALIBRATION
The -hp-3561A auto-calibration circuits enable periodic self calibration to maintain
performance specifications. The calibration interval is dependent on the length of
time power is applied to the -hp-3561A. Immediately after power is applied, calibra-
tion occurs at approximately five minute intervals, After 35 minutes of operation,
calibration occurs at approximately 30 minute intervals. The AUTO CAL ON OFF
softkey enables or disables the automatic calibration of the -hp-3561A circuits. If
calibration is disabled, the operator message CALIBRATION DISABLED is displayed
when a calibration is necessary. The SINGLE CAL softkey initiates a single calibra-
tion cycle on the -hp-3561A.

-hp-1561A OPERATIONAL TEST
The -hp-3561A operational test is performed whenever power is applied to the
-hp-3561A. The operational test is inittated manually through the TEST SELECT soft-
key available in the MODE key menu. Pressing the TEST SELECT softkey displays
the softkeys for selecting the -hp-3561A self tests. Specific instrument self tests are
specified with the DEFINE TEST NUM softkey. The -hp-3561A operational tests are
run by entering 1 for the test number and pressing the START S5NGL TST softkey.
The $TART SNGL TST softkey initiates a single self test. The EXIT TST MODE soft-
key performs an instrument preset and returns the -hp-3561A to the narrow hand
measurement mode.

Other self tests are available and are designed to assist service techricians in ser-
vicing the -hp-3561A. The START CONT TST, STOP TEST, and ERR S5TOP ON QFF
softkeys are used in the performance of the additional self tests, The START CONT
TST softkey initiates a continuous test mode. The STOP TEST softkey terminates a
test in progress. The ERR 5TOP ON OFF softkey enables or disables automatic ter-
mination of a self test if an error is sensed during the test.
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CHAPTER 1l
OPERATOR’S REFERENCE

This chapter contains the description of the keys, connectors, and indicators on the
-hp-3561A. Manual operation of the -hp-3561A is through the use of the front panel
keys defined by labels on or near the keys, and unmarked menu-defined keys (soft-
kays) to the right of the display. Menus defining the function of the softkeys are
selected by pressing the labeled keys. Menus appear along the right edge of the
display. The use of softkeys simplifies the front panef while expanding the func-
tions of the -hp-356TA.

CHAPTER ORGANIZATION
This chapter is subdivided into sections describing each major group of keys, con-
nectors, and indicators. The major groups are softkeys, MEASUREMENT, TRIG,
numeric entry, HPI1B, DISPLAY, MARKER, INSTR STATE, INPUT, and rear panel.
Descriptions of the softkeys follow the description of the labeied key that defines
the softkey menu. Softkey descriptions printed in italics represent secondary
menus. Appendix A, “Quick Reference”, contains photographs for the front and
rear panels, a description of the display annotation areas, and a key map il-
lustrating the available softkey menus.

SOFTKEYS
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The softkey menus are de- descriptions printed in jfa/ics represent secon-

fined and displayed when the dary menus displayed by pressing a softkey

labeled keys are pressed. with SELECT in its label. An illustration of

Descriptions of specific soft- the complete set of menus is available in Ap-
keys follow the description of the labeled pendix A, “Quick Reference.”

ﬂ' key that defines the softkey menu. Softkey
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([ RETURN The RII:‘TLJRN key displays _the

nonunits menu selected prior to
S— the currently displayed menu,
This key acts as a cancel softkey for a suffix meny
and can also return to a primary menu from a secon-
dary menu,

MEASUREMENT GROUP KEYS AND INDICATORS
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The EXT SAMP (external sam- The NARROW BAND softkey

@EXT SAMP ple) indicator illuminates to NARROW  selects the narrow band
indicate that the external BAND analysis measurerment mode,
sammple mode is selected. The external sample The frequency resolution of
mode is selected with the MODE key EXT the narrow band mode is the frequency span
S5AMP ON OFF softkey. divided by 400. For the full 100 kilohertz fre-
quency span the resolution is 250 Hertz.
The MEAS (measurement) in Table 2-1 [lists the frequency spans and
@ MEAS dicator illuminates to indicate display resolution of the -hp-3561A.
that a measurement is in
progress.
The THIRD QOCTAVE softkey
THIRD selects the third octave band

s The MODE key defines and
displays the menu for selecting OCTAVE measurerment mode. Third oc-
tave analysis is the measure-

MODE the -hp-356TA measurement
modes. Changing measurement ment of a frequency spectrum by the use of

modes erases the displayed trace. A new trace is not constant percentage bandwidth filters ¥ oc-

presented until data is acquired for the new measure- tave wide and spaced at 1 octave intervals,
ment mode, The center frequency of each % octave fre-

s

e




Table 2-1. Frequency Spans, Resolution Time Record Lengths, and Display
|

Frequency Time Record Display
Span (Hertz) Length (Seconds) Resolution (Hertz)}

100K 0.004 250
50K 0.008
25K 0.016
20K 0.020
12.5K 0.032
10K 0.040
6.25K 0.064
5K 0.080
4K 0.100
0128
.160
{.200
0.320
0.400 25
0.500 2
0.640 1.5625
0.8 1.25
10 1
1.6 0.625
2.0 Q.5
25 0.4
3.2 0.3125
40 Q.25
a0 50 2
50 8.0 0125
40 0.0 01
32 125 0.08
25 16.0 0.0625
20 200 0.05
16 25.0 0.04
10 40.0 0.025
8 5G.0 002
6.4 62.5 0016
5 80.0 0.0125
4 100.0 0.01
32 125.0 ¢.008
160.0 0.00625
2 200.0 0.005
1.6 250 0.004
1.28 3125 0.0032
*1 400 0.0025
08 500 0.0020
0.64 625 0.0016
*0.4 1000 0.001
0.32 1250 0.0008
0.256 1562.5 0.00064
* zero start only 0.16 2500 0.0004
*0.128 3125 0.00032
*(0.064 6250 0.00016
*0.0512 78125 0.000128
*0.0256 15625 0.000064
*0.01024 39062.5 0.0000256




quency band is located at a frequency of 2
times the preceding s octave band. Thirty-
three frequency bands and a total rms power
band are displayed in the one-third octave
band mode. The display stop band or fre-
quency is entered through the FREQ key
menu. Table 2-2 lists the frequency spans and
bands displayed on the -hp-3561A. The third
octave measurement data is computed from
narrow band measurement data. The third oc-
tave mode applies the Hanning window to
measurement data. Selection of other win-
dow shapes affects only INPUT MAG data.

The FULL OCTAVE softkey
FULL selects the full octave band
OCTAVE  measurement mode. Full oc-
tave analysis is similar to
third octave analysis except that the
measurement is on an octave band basis.
Eleven frequency bands and a total rms
power band are displayed in the full octave
band mode. The display stop band or fre-

quency is entered through the FREQ key
menu. Table 2-3 lists the frequency spans and
bands displayed on the -hp-3561A. The full
octave measurement data is computed from
narrow band measurement data. The full oc-
tave mode applies the Hanning window to
measurement data. Selection of other win-
dow shapes affects only INPUT MAG data.

The TIME CAPTURE softkey
TIME configures the -hp-3561A to
CAPTURE accumulate up to 40 con-
secutive time records in the
time buffer. Parameters for the time capture
mode are specified through the TIME BUF-
FER key menu. Data acquired in the time
capture mode is processed for display
without altering the data acquired in the
time buffer. With the bubble memory option,
time records are stored in nonvolatile
memory with the TIME BUFFER key BUFFER-
FLE SELECT softkey.

Table 2-2 Third Octave Mode Display Spans and Data Collection Times
|

Display Span

Data Collection
Time (Seconds)

Band Numbers

50 Hzto 80 kHz
25 Hzto40 kHz
125 Hz to 20 kHz
6.3 Hzto10 kHz
315 Hz to 5 kHz
16 Hz to 2.5 kHz
0.8 Hz to 1.25kHz

0.4 17 to 49
0.8 14 to 46
1.6 11 to 43
3.2 8 to 40
6.4 5to 37
12.8 2 to 34
256 -1 to 31

Table 2-3 Full Octave Mode Display Spans and Data Collection Times

Display Span

Data Collection
Time (Seconds)

Band Numbers

63 Hz to63 kHz
31.5 Hz to 31.5 kHz
16 Hz to 16 kHz
8 Hzto 8 kHz
4 Hzto 4 kHz
2 Hzto 2 kHz
1 Hzto 1 kHz

0.4 18 to 48
038 15 to 45
1.6 12 to 42
3.2 9 to 39
6.4 6 to 36

12.8 3to 33

25.6 0 to 30




The EXT SAMP OM OFF (ex-
ternal sample on off) softkey
enables and disables control
of the sampling frequency
through the rear panel EXT SAMPLE connec-
tor, The herizontal units of the display
graticule are restricted to orders in the EXT
SAMPLE mode to indicate that external sam-
ple is selected. External sampling is not
available in the third octave or full octave
modes,

EXT SAMP
ON  OFF

The number of pulses per
revolution is entered with the
DEFIME PULS/REV (define
pulses per revolution) softkey.

DEFINE
PULS/REV

The TEST SELECT softkey
defines and displays a2 menu
for selecting the -hp-3561A
self tests.

TEST
SELECT

Specific instrurment seff tests
are specified with the DEFINE
TEST NUAM (define test
number) softkey. The
~hp3561A operational tests are run by enter-
ing T for the test number and prassing the
START SNGL TST softkey. The remaining self
tests are designed to assist service techni-
clans in servicing the -hp-3561A.

DEFINE
TEST NUM

The START SNGL T5T [start

single test} softkey initiates a
single self test. The test per-

formed is specified with the

DEFINE TEST NUM softkey.

STARY
SNGL T5T

The START CONT TST {start
continuous festl softkey in-
itiates a continuous test
mode. The test performed is

specified with the DEFINE TEST NUM
softkey,

START
CONT T5T

The STOF TEST softkey rer
minates a test in progress.

STOP
TEST

®

The ERR STOFP ON QFF (error
stop on off} softkey enables
or disables automatic ter-
mination of a self test if an
error s sensed during the test

ERR STOP
ON OFF

The EXIT TST MODE (exit
test mode) softkey performs a
preset and returns the
hp=3567A to the narrow band
measurement mode.

EXIT
TST MODE

The CONTINUE softkey in-
structs the -hp-3567A to con-
tinue a test after it has
paused. If a test s not to be
continued, the STOP TEST softkey discon-
tinues the test

CONTINUE

(

AVG

The AVC (average) key defines
and displays the menu far select-
ing the averaging process applied

to the measurement data, Tweo

menus are available for the AVG key. The menu
displayed is dependent upon the mode selected, The
AVG indicator illuminates to indicate averaging is
enabled.

(Marrow Band Mode Selected)

The QFF softkey disables the
averaging functions. An inten-
sified OFF indicates that
averaging functions are
disabled.

The RMS (roct mean square)
softkey enables the rms
averaging mode. RMS averag-
ing combines a new spectrum
with a partial result on a point-by-point basis
using a root mean sguare calculation. At any
frequency in the cycle, the amplitude A(f) is
defined as

RMS




Ay = LA + AL + .+ AN

n

where n is the number of averages used. RMS
averaging results in smoothing of noise varia-
tions but does not reduce the level of the
noise, The number of averages used in the
calculation is entered with the DEFINE NUM
AVGS softkey. The phase trace displayed dur-
ing the averaging process is the phase of the
current measurement. The phase trace
displayed when the averaging process is com-
plete is the phase of the last measurement
used in computing the average.

The RMS EXP WGHT (root
RMS mean square expenential
EXP WGHT weighting) enables the rms ex-
ponential weighting averaging
mode. This averaging maode is a continuous
averaging process that assigns more
significance to recent data while older data
dies ocut in importance at a decaying ex-
ponential rate. The number of averages
entered with the DEFINE NUM AVGS softkey
determines the weighting value. RMS EXP
WGHT is most useful when the process being
measured exhibits relatively slow time varia-
tions and yet some averaging is still desired.

AH =

ALy (- 1_k) + A (D (’T]

where A _(f) is the previous average value,
and A__ (f) is the new value. The value of k is
1 for the initial average. For subsequent
averages, k is equal to the rounded value of
the base 2 logarithm of the number of
averages. For example, if the number of

averages is 16, then k is 4.

The PEAK HOLD mode is not
PEAK a true averaging mode, but
HOLD rather is the result of keeping
the maximum amplitude
value at each frequency point. The number
of data samples is dependent upon the selec-
tion of the FINITE or CONT softkey available
through the AVG key SETUP SELECT softkey.
The CONT softkey enables a continuous up-
date of the data samples. The FINITE softkey
limits the number of data samples to the
value entered with the DEFINE NUM AVGS
softkey. The phase trace displayed during the

averaging process is the phase of the current
measurement. The phase trace displayed
when the averaging process is complete is
the phase of the last measurement used in
computing the average.

The TIME average mode in-
TIME volves time domain averag-

ing. When a synchronizing

trigger is available, successive
time records are averaged point-by-point.
Nonsynchronous noise averages toward zero
with time averaging. At any frequency in the
cycle, the amplitude A(f) is defined as

A = L “-_E R (f£| + [2 :,(f):|

where n is the number of averages used, R(f)
is the real part of the complex value frequen-
cy data, and I(f) is the imaginary part of the
complex value frequency data. Time averag-
ing is unique in that it results in an enhance-
ment of the signal-to-noise ratio. The phase
trace displayed in TIME averaging is the
average phase value. The -hp-3561A displays
the message USE TRIGGER FOR TIME
AVERAGING if TIME averaging is selected
without selecting a TRIGGER mode,

Values for the number of
DEFINE  averages used in the averag-
NUM AVGS ing modes are entered with
the DEFINE NUM AVGS soft-
key. Values entered with the numeric keypad
are terminated with the ENTER or CANCEL
softkeys. Values entered are integers in the
range of 1 to 16,383.
The SETUP SELECT softkey
defines and displays an addi-
tional menu for the AVG
mode key.

SETUP
SELECT

The DEFINEF AVG OVLP
DEFINE {define average overfap} soft-
AVG OVLP key defines the percent of
time record overlap used dur-
ing averaging. The overiap value is the max-
imum overlap allowed in averaging. Values
entered with the numeric keypad are ter-
minated with a % or CANCEL softkey.
Values range from 0 to 99.9 in . 1%
increments.




J !.

Measurements with data that
QVLD RE) overload the -hp-3561A pro-
ON OFF  cessing circuits are excluded
from the accumulated
average when the OVLD RE/ ON OFF
(overlpad reject on off] softkey is ON,

The NORMAL DISPLAY soft-
NORMAL  key /s available in the rms,
DISPLAY  time and finite peak hold
averaging modes, The
NORMAL LUSPLAY function updates the
display for each time record collected, and
when the computed average is complete.
After the computed average is displayed, a2
new measurement is initiated with the START
key.

The FAST DISPLAY softkey /s
FAST avatlable in the rms, time,
DISPLAY  and finite peak hold averag-

ing modes. The FAST Dis-
PLAY Function inhibits the display of in-
termediate average results and only the final
computed average is displayed, Averaging is
initiated with the START key.

The REPEAT DISPLAY softkey
REPEAT is avaifable in the rms time,
DISPLAY  and finite peak hold averag-
ing modes, The REPEAT DIS-
PLAY function inhibits the display of inter-
mediate average results and only the final
computed average s displaved REPFAT
DISPLAY initiates averaging automatically
without the interaction of the START key,

The FINITE softkey is
FINITE available in the PEAK HOLD
maode. Selecting FINITE limits
the number of FEAK HOLD
data samples to the value entered with the
DEFINE NUM AVECS softkey.,

The CONT (continuous) soft-
CONT key is available in the PEAK
HOLD moade. Selecting CONT
enables a continous update
of the PEAK HOLD data,

5
{Third ar Full Octave Mode

AVG Selected)

The OFF softkey disables the
averaging functions, An inten-
sified OFF indicates averaging
functions are disabled,

The OCTAVE RMS average
QCTAVE mode combines a new spec-
RMS trum with a partial result on
a full octave or one third oc-
tave band basis using & root mean square
caleulation, The number of averages used in
the calculation is entered with the DEFINE
NUM AVQS softkey.

The OCTAVE EXP WGHT (oc-
OCTAVE  tave exponential weighting)
EXP WGHT averaging mode is a con-
tinuous averaging process
that assigns more significance to recent data
while older data dies eut in importance at a
decaying exponential rate. The number of
averages entered with the DEFINE NUM
AV(S softkey determines the weighting
value. OCTAVE EXP WGHT is rmost useful
when the process under consideration ex-
hibits relatively slow time variations and yet
some averaging is still desired,

The OCTAVE PK HOLD {oc-
OCTAVE  tave peak hold) mode is not a
PK HOLD true averaging mode, but
rather is the result of keeping
the maximum value at each band. Selection
of QCTAVE PK HOLD limits the number of
data samples to the value entered with the
DEFINE MUM AVGS softkey,

The OCTAVE PK CONT (oc-
OCTAVE  tave peak continuous) mode
PK CONT s not a true averaging mode,
but rather is the result of
keeping the maximum value at each band.
Selection of OQCTAVE PK CONT enables a
contindous update of the data samples.




The REPEAT DISFLAY softkey
/s available in the OCTAVE
RMS and OCTAVE PK HOLD
averaging modes. The
REPEAT DISPLAY function inhibits the
display of intermediate average results, and
only the final computed average is displayed.
REFEAT DISPLAY initiates averaging
automatically without the interaction of the
START key.

Values for the number of
averages used in the averag
ing modes are entered with
the DEFIME NUM AVGS
(define number of averages) softkey. Values
entered with the numeric keypad are ter-
minated with an ENTER or CANCEL softkey.
Values entered are integers in the range of 1
to 16,384,

REPEAT
DISPLAY

DEFINE
NUM AVGS

The SETUP SELECT softkey
defines and displays an addi-
tional menu for the AVG
mode key.

@

i The TIME BUFFER key defines
BS%?EH and displays the menu for enter-

ing time capture mode
parameters. The TIME

BUFFER indicator illuminates to indicate that the

time capture mode is selected. The time capture

mode is selected with the MODE key TIME CAP-

TURE softkey or the TIME BUFFER key START CAFP-

TURE softkey.

SETUP
SELECT

The DEFINE AVG OVLP
(define average overlap) soft
key defines the percent of
titne record overfap vsed dur
ing averaging. The overlap value /s the max-
imum overlap allowed in averaging. Values

DEFINE
AVG OVLP

entered with the numeric keypad are ter-
minated with a % or CANCEL softkey.
Values range from 0 to 99.9 in . 1%
increments.

Measurements with overloads
are excluded from the ac-
cumulated average when the
QVLD RE] ON OFF foverload
reject on off} softkey is ON.

OVLD RE)
ON OFF

The NORMAL DISPLAY soft-
key /s available in the OC-
TAVE RMS and OCTAVE FK
HOLD averaging modes. The
NORMAL DISPLAY function updates the
display for each time record collected, and
when the computed average is complete.
After the computed average is complete, a
new measurement is initiated with the START
key.

NORMAL
DISPLAY

The FAST DISFLAY softkey is
avallable in the OCTAVE
RMS and OCTAVE PK HOLD
averaging modes. The FAST
DISPLAY function inhibits imermediate
average results from being displayved, and
only the final computed average is displayed.
Averaging Is initiated with the 5TART key.

FAST
DISPLAY

The START CAPTURE softkey
enables the time capture
measurement sequence. Time
capture data acquisition
starts after START CAPTURE is selected and

START
CAPTURE

the trigger conditions are satisfied. Pressing the

START CAPTURE softkey will 2lso enable the
time capture mode,

The number of time records
accumulated in the time buf-
fer is entered with the
DEFINE # OF REC {define
number of records) softkey. Values entered
with the numeric keypad are terminated with
a RECORDS or CANCEL softkey. Values
entered are integers in the range of 1 to 40.

DEFINE
# OF REC

Processing of acquired time
records starts with the time
record specified in terms of
time wnits with the DEFINE
START t (define start time) softkey. The start
of the time buffer is at 0 seconds if a trigger
delay is not used. If a trigger delay is used, Q
seconds represents the trigger point. Values
entered with the numeric keypad are ter-
minated with a units or CANCEL softkey. The
MKR VALUE key can be used to define entry
values,

DEFINE
START t




The percent of new data add-
DEFINE ed to a time record used in
% INCR  processing acquired time buf-
fer data is specified with the
DEFINE % INCR (define percent increment)
softkey. Values entered with the numeric
keypad are terminated with a % or CANCEL
softkey. The percent increment range values
are 0.1 to 100 in 0.1 % steps. Changing the
percent increment does not alter data ac-
quired in the time buffer.

The DEFINE ZOOM X {define
DEFINE zoom factor) softkey is used
ZOOM X  for processing data acquired
in the time buffer. The
number entered with the DEFINE ZOOM X
reduces the measurement frequency span.
Valid zoom values are 1, 2, 4, 5, 8, 10, 16, 20, 25,
32, and 40. If data is acquired with a nonzero
start frequency, only a zoom value of 1 can
be entered. Changing the zoom factor does
not alter data acquired in the time buffer,

The center frequency used in
DEFINE displaying the time buffer
ZO0OM FRQ data is entered with the

DEFINE ZOOM FRQ (define
zoom frequency) softkey. A trace is not
displayed if the frequency value entered for
the center frequency is not within the fre-
gquency range of the data captured in the
time buffer. Changing the zoom frequency
does not alter data acquired in the time
buffer,

The BUFFRFLE SELECT (buf-
BUFFRFLE fer file select) softkey is
SELECT available when the bubble
memory option is installed.
The BUFFERFLE SELECT softkey displays an
additional TIME BUFFER key menu for stor-
ing or recalling time buffer contents to or
from bubble memory.

The name of the buffer data
DEFINE  file saved to bubble memory
FILENAME or recalled from bubble
mermory is entered with the
DEFINE FIL ENAME softkey (see Table 2-4)
File name entry is terminated with the
CANCEL or ENTER softkey.

The USE CAT FILENAME [use
USE CAT catalog file namel softkey
FILENAME wses the catalog name at the
top of the catalog for the file
name used in store. recall. or delete opera-
tions. The catalog is displayed with the
CATALOG ON OFF softkey. The up and
down arrow keys scroll the catalog after it is
displayed.

The STORE BUFFER softkey
STORE stores time buffer data in a
BUFFER  bubble memory data file
under the name entered with
the DEFINE FILENAME or USF CAT
FILENAME softiey,

The RECALL BUFFER softkey
RECALL  recalls time buffer data from
BUFFER  bubble memory to the lime
buffer. When the bubble
memory file catalog is displayed, time buffer
data is indicated by BUFFERED in the
catalog name, The name of the dala file
recalled is entered with the DEFINE
FILENAME or USF CAT FILENAME softkey.

The DELETE softkey deletes
DELETE the bubble memory data file
under the name entered with
the DEFINF FILENAMF or
USE CAT FILENAME softkey.

The ABORT softkey aborts an

ABORT  in-progress bubble memory
store, recall or delete
operation.

The CATALOG ON OFF
CATALOG softkey enables or disables
ON OFF  display of the bubble
memory catalog.




Table 2-4. The Alphanumeric Entry

Selecting @ DEFIME TRACELBL, DEFINE EL) LBL, or DEFIME FILENAME softkey places the -hp-3561A
into an alphanumeric entry mode. In the alphanumeric entry mode, the blue characters near the front
panel keys are assigned to the keys. Character entry is terminated with the CANCEL or ENTER softkey
and the labeled keys revert to their normal functions,

while in the alphanumeri¢ mode the -hp-3561A displays the following menu for editing the label or
file name:

ENTER The ENTER softkey accepts the label or name entry and assigns the entry to the
trace label or file name.

The CLEAR EMTRY softkey clears tha entry area of the display.

The EDIT — =softkey moves the entry cursor tight.
- =

EDIT The EDIT < = softkey moves the entry cursor left.
{ —

INSERT The INSERT SFACE softkey inserts a space at the cursor position.
SPALCE

DELETE The DELETE CHAR (delete character) softkey deletes the character at the cursor
CHAR position.

CANCEL The CAMCEL softkey terminates the alphanumeric entry mode without aceepting
the label or name entry.

Note
in the alphanumeric entry mode, only the ENTER and
CANCEL softkeys will restore the -hp-3561A to nor-
mal operation because alphanumeric characters are
assigned to the labeled keys.




The START key clears the time
record and accumulated average
total and initiates a measure-
ment. The START key does not
define a menu. The START key
does not destroy data acquired in
the time capture mode or data
acquired in a map.

The FREQ (frequency) key defines
and displays the menus for selec-
ting the measurement frequency

span. Two menus are available
for the FREQ key. The menu

displayed is dependent upon the MODE selected.

(Marrow Band or Time Capture

FREQ Mode Selected)

The 0-100kHz softkey sets the
0-100kHz  measurement frequency span
ard display span to the max-

imum span starting at 0 Hertz.

The display start frequency is
DEFINE  entered with the DEFINE
START START softkey. The start fre-
quency is represented by the
[eft edge of the graticule. If a start frequency
is defined, the start frequency is indicated at
the left bottom of the graticule. Start fre-
quencies are entered either with the numeric
keypad or with the MKR VALUE, and up and
down arrow keys, Values entered with the
keypad are terminated with a units or
CANCEL softkey. If the BAND special
markers are enabled, the MKR VALUE key
will transfer the frequency of the ieft band
marker to the display start frequency rather
than the marker frequency value.

Note
When the display start frequency is defined
with the DEFINE START softkey, the display
center frequency Is set to correspond to the
start frequency and span selected.

The display center frequency
DEFINE is entered with the DEFINE
CENTER  CENTER softkey. The center
fraquency is represented by

the center vertical |ine of the display
graticule, If the center frequency is defined,
the center frequency is indicated at the left
hottom of the graticule. Center frequencies
are entered either with the numeric keypad
or with the MER VALUE keys. The up and
down arrow keys increment or decrement the
center frequency value in discrete steps when
the DEFINE CENTER softkey is intensified,
Values entered with the keypad are ter-
minated with a units or cancel softkey. If the
BAND special markers are enabled, the MKR
VALUE key will transfer the center frequency
of band marked by the special markers to
the display center frequency rather than the
marker frequency value,

Note

When the display center frequency is defined
with the DEFINE CENTER softkey, the display
start frequency is set to correspond to the
center frequency and span selected,

The display frequency span is
DEFINE entered with the DEFINE
SPAN SPAN softkey. The frequency
span, represented by the
horizontal axis of the display graticule, is the
frequency range of the display. Frequency
spans are entered either with the numeric
keypad or with the MKR VALUE keys. The up
and down arrow keys step increment or
decrement the frequency span value in
discrete steps when the DEFINE S5PAN soft-
key is intensified. Values entered with the
keypad are terminated with a units softkey.
If the BAND special markers are enabled, the
MEKR VALUE key will transfer the span of the
band marked by the special markers to the
display span rather than the span marked by
the marker. Table 2-1 lists the available fre-
quency spans.




The display frequency span is
DEFINE entered with the DEFINE
TIME LEN  TIME LEN fdefine time

length) softkey in terms of
time units, Values entered with the keypad
are terminated with a units softkey. Table 2-1
lists the available frequency spans and cor-
responding time record lengths.

The FRQ AXIS LIN LOG (fre-
FROQ AXIS quency axis linear
LIN LOG  logarithmic) softkey selects
linear or logarithmic scaling

up and down arrow keys step the stop band
to the next stop band. Values entered with
the keypad are terminated with 2 BAND or
CAMNCEL softkey. The 4 octave stop bands
are 31, 34, 37, 40, 43, 46, and 49. The full oc-
tave stop bands are 30, 33, 36, 39, 42, 45 and
48, Bands other than these are rounded up to
the next stop band,

The WINDOW key defines and
displays the menu for selecting

WINDONW the filter shape (window) used in

processing the data. The third oc-

of the horizontal frequency axis of the tave mode applies the Hanning window to measure-

display graticule. ment data.

(One Third Octave or Full Qctave

FREQ Mode Selected) The FLAT TOP (HI ACC) (flat

The MAX STOP (maximum
MAX stop) softkey displays the 33
STOP 4 octave bands ending
with band 49 (the maximum
stop band) in the ¥ octave mode. The MAX
5TOP softkey displays the 11 full octave
bands ending with band 48 in the full octave
mode,

The display stop band fre-
DEFINE quency is entered with the
STOP FRQ DEFINE STOP FRQ (define
stop frequency) softkey, Stop
band frequencies are entered either with the
numeric keypad or with the MKR VALUE
keys. When the DEFINE STOP FRQ softkey is
intensified, the up and down arrow keys step
the stop band frequency to the next stop
band frequency. Values entered with the
keypad are terminated with a units softkey.
The display stop frequencies are 1.25, 2.5, 5,
10, 20, 40, and 80 kilochertz in the ¥ octave
mode. The display stop frequencies are 1, 2,
4, 8, 16, 31.5, and 63 kilohertz in the full oc-
tave mode. Values other than these are
rounded up to the next stop frequency.

The display stop band is
DEFINE entered with the DEFINE
STOP BND STOP BND (define stop band)
softkey. Stop bands are
entered either with the numeric keypad or
with the MKR VALUE keys. When the
DEFINE STOP BND softkey is intensified, the

FLAT TOP top high accuracy) softkey
(HI ACC)  selects a filter shape opti-
mized for maximum ampli-
tude accuracy. The high shape factor and
broad response of the filter make this filter
most useful for measurement of discrete fre-

quencies and low level signals close to high Y

level signals, The 3 dB bandwidth of the flat
top window is about 0.9% of the measure-
ment span.

The HANNING softkey sel-
HANNING ects a filter shape used by
most most real time spectrum
analyzers, The Hanning filter
offers better frequency resolution than the
flat top window but reduces amplitude ac-
curacy. The worst case amplitude uncertainty
is about 1.5 dB below the flat top window.
The 3 dB bandwidth of the flat top window
is about 0.37% of the measurernent span.

The UNIFORM softkey selects
UNIFORM a filter with a very narrow

bandwidth. The uniform filter

offers equal weighting of the
time record for measuring transients occuring
entirely within the time record or response
measurements with the internal periodic
noise source. The worst case amplitude
uncertainty is about 4.0 dB below the flat
top window. The 3 dB bandwidth of the
uniform window is about 0.22% of the &
measurement span.




The EXPONTL (exponential)
window is useful in analyzing
transients that have not
reached zero amplitude by
the end of the time record. The time cons-
tant for the exponential bandshape is entered
with the DEFIME EXP TC softkey.

EXPONTL

The time constant used for
the exponential window is
entered with the DEFINE EXP
TC (define exponential time
constant} softkey. The value for the time con-
stant is entered in terms of number of data
samples, The time constant range limits are
from 3 data samples to 1024 data samples.
The default value for the time constant is
256 data samples,

DEFINE
EXP TC

7 The SOURCE key defines and

SOUACE displays the menus for setting the

signal output of the rear panel
[ SOURCE QUT BNC connectot.

The OFF softkey disables
the source output, An inten-
sified OFF indicates the
SOURCE output is disabled.

The PERIODIC NOISE soft-
key enables a noise output
with a period synchronized
to the measurement time
span, The noise source places a spectral line
at each of the measurement points. Extensive
averaging with periodic noise is not necessary
because the variance of the periodic signal
when it is analyzed is theoretically zero.
Time averaging can be performed to reduce
the npise level,

PERIODIC
NOISE

Note
The -hp-3561A may display spectra near 0 Hertz
unrelated to the input signal if a display center fre-
quency is set to less than ¥ of the measurement
span (ie. the 0 Hertz display position is located
within the graticule). The spectra is a result of local
ascillator noise being translated to above O Heriz
and adding to the desired spectral data. To avoid
this problem, use a start frequency of 0 Hertz,

The RANDOM NOISE softkey
enables a random noise
output.

RANDOM
NOISE

The IMPULSE softkey gener
ates an impulse output during
a time record. The number of
time records that elapse per
each impulse is entered with the DEFINE
REC/IMPLS softkey. If auto-arming of the
trigger circuits is enabled, the impulses are
generated continuously. If manual arming of
the trigger circuits is enabled, an irmpulse is
generated when the ARM key is pressed.

IMPULSE

The attenuation level of the
source output is defined with
the DEFINE ATTEN (define
attenuation) softkey. Values
are entered in 1.5 dB steps. The source can
supply a maximum of 0.5 volts rms into a
load of 50 ohms. Maximum attenuation is
40.5 dB (30 dB for impulse),

DEFINE
ATTEN

The number of time records
that elapse per each impulse
is entared with the DEFINE
REC/IMPL (define records per
impulse) softkey. Up to 32767 time records
can be skipped between impulsas. A source
syne signal is available through the rear
panel SOURCE SYNC connecter to mark the
beginning of each time record.

DEFINE
REC/IMPL

The PAUSE/CONT (pause/con-
tinue) key suspends the measure-
ment in progress, The measure-
ment is continued when this key
is pressed again. The PAUSE/CONT key does not
display a menu. When averaging is enabled, additional
averages can be included in the measurement by
increasing the number of averages requested and
pressing the PAUSE/CONT key.

PAUSE/
CONT




TRIG GROUP KEYS AND INDICATORS
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The TRIG SEL (trigger select) key
defines and displays the menu for
selecting the trigger modes, The
TRIG SEL indicator illuminates
when a trigger signal is sensed.

During a measurement initiated by a trigger, the in-
dicator remains illuminated. The trigger functions of
the -hp-3561A operate only in the narrow band and

time capture modes.

The FREE RUN TRIGGER
FREE RUN softkey selects either the free
TRIGGER  run or trigger mode of opera-
tion. In the free run mode, a
new block of data is collected after the
previous measurement is completed. In the
trigger mode, a new block of data is col-
lected only when the conditions defined by
other TRIG SEL softkeys are satisfied.

The MAN ARM AUTO ARM
MAM ARM (rmanual arm automatic arm)
AUTO ARM softkey selects either manual
arming or automatic arming
of the trigger circuits. With manual atm
selected, a single block of data is collected
when trigger conditions are satisfied. Addi-
tional data is not acquired until the ARM key
is pressed to reset the trigger. With automatic
arm selected, the trigger is automatically
reset after each block of data is collected.

Additional data is collected when a valid trig-
ger is sensed. When an impulse source is
selected in the manual arm mode, a single
impulse is generated each time the ARM key
is pressed. In the auto arm mode, the im-
pulses are generated continuously.

The INPUT TRIGGER softkey
INPUT configures the -hp-3561A to
TRIGGER  use the signal applied to the
front panel input for the trig-
ger signal,

The EXTERNAL TRIGGER
EXTERMAL softkey configures the
TRIGGER  -hp-3567A to trigger from the
signal applied to the rear
panel EXT TRIG input. The trigger level is
preset to TTL levels when EXTERNAL TRIG-
GER is selected.

The SOURCE TRIGGER soft-
SOURCE key configures the -hp-3561A
TRIGGER  to trigger from the internal
noise source or impulse
generator, Trigger slope and level do not ap-
ply when SOURCE TRIGGER is selected, For
an impulse trigger, a trigger delay of zero
positions the impulse in the center of the
time record. Entering a nonzere trigger delay
moves the position of the impulse within the
time record.




The INTERNAL TRIGGER
INTERNAL softkey configures the
TRIGGER  -hp-3561A to trigger
immediately after arming. In
the auto arm mode, selecting internal trigger
is the same as selecting the free run mode.

The SETUP SELECT softkey
SETUP defines and displays menu
SELECT entries for entering trigger
signal parameters.

The SLOPE POS NEC (slape
SLOPE positive negativel softkey
POS NEG  selects triggering either on a2
positive or negative transition

of the trigger source.

The amplitude trigger point
DEFINE of the input signal is defined
% OF RNG  with the DFFINE % OF RNG
(define percent of range)
softkey. The amplitude of the input signal is
specitied in terms of percent of input range.
Allowable values for percent of range are in
the range of £ 740 in steps of 5. Trigger
levels are entered with the pumeric keypad
and terminated with the % or CANCEL soft-
key. DEFINE % OF RNGC applies only to an
input triceer source.

Delayed triggering is enabled
or disabled with the DELAY
ON OFF softkey,

Data collection is initiated
DEFINE prior to, or after a valid
+ —DELAY frigeer with the DEFINE + —
DFLAY softkey. Time delay
values entered with the numeric keypad are
terminated with 2 units or CANCEL softkey.
Fositive defay values indicate that data col-
lection starts after the trigger. The minimum
time delay avaifable corresponds to the time
required to obtain 1/1024 of a time record
with a rero Hertz start frequency or 1/512
with 2 nonzero start frequency. The max-
imum time delay corresponds to 8 time
records prior to the trigger or 220 — 1 time
records after the trigger in the narrowband
muode. In the time capture mode the max-
fmum time delay corresponds to 40 time
records prior to the trigger or 220 — 40 tme
records after the trigger. Selecting an incom-
patible frequency span after entry of a time
delay changes the time delay value to a
value consistent with the frequency span and
prints an operator prompt on the display.

@
S The ARM key resets the internal
trigger circuits when the manual
armn trigger mode is selected. If
the impulse source is selected,
and in manual arm, pressing the
ARM key will generate an impulse output, The ARM
key does not display a menu. The ARM indicator il-
luminates for two reasons. The indicator illuminates
when the instrument trigger circuits are reset and
waiting for a trigger to initiate a measurement, The
indicator also illuminates when the trigger circuits
will automatically reset at the end of a
measurement.




NUMERIC ENTRY GROUP KEYS
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The up arrow key increments the

numeric values displayed in

response to selecting a softkey

starting with the word DEFINE.
When the bubble memory catalog is displayed, the
up arrow key scrolls the catalog.

The Down arrow key decrements

the nurmeric values displayed in

response to selecting a softkey

starting with the word DEFINE,
When the bubble memory catalog is displayed, the
down arrow key scrolls the catalog.

The MKR VALUE (marker value)

key transfers the marker position

value to the entry value expected

by DEFINE softkeys. An operator
prompt is displayed if this key is pressed for a soft-
key that does not accept entries through the MKR
VALUE Key. The softkeys that accept MKR VALUE
entries are:

DEFINE START
DEFINE CENTER
PEFINE 5PAN
DEFINE RANGE
DEFINE Hz/ORD

DEFINE ZOOM FRQ
DEFINE MAG REF
DEFINE PHAS REF
DEFINE FUND FRQ
DEFINE + — DELAY
DEFINE TIME LEN
DEFINE START ¢
DEFINE TIME REF
DEFINE FULL SCL
DEFINE CARR FRQ
DEFINE 5B FRQ
DEFINE STOP FRQ
DEFINE RGHT FRQ
DEFINE LEFT FRQ
DEFINE FREGQ REF

The BACK 5PACE key back
spaces and deletes the last
character or units key entered.

The numeric keypad enters the
numeric values for the softkeys
requiring 2 numeric definition,
Softkeys that require numeric

Yo
definition have the word DEFINE in the softkey
label.




HP-IB KEYS AND INDICATORS
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The RMT (remote) indicator il-

0 @ RMT luminates to indicate that the

-hp=3561A is operating under

HP-IB control. In the remote

mode, and if the LCL key is not
locked out by the controller, only the LCL key is
recognized by the -hp-356TA.

The 5RQ (service request) in-

@ SRQ dicator illuminates to indicate
that the -hp-3561A is generating
an HP-IB service request,

The LTN (listen) indicator il-

@ LTN luminates to indicate that the
-hp-35614A is addressed to listen
over the HP-IB,

The TLK (talk) indicator il-

@ TLK luminates to indicate that the
-hp-3561A is addressed to talk
over the HP-I1B.

The LCL (local) key removes the
-hp-3561A from the remote mode
if local lockout is not in effect,
The LCL key also defines and
displays the menu for HP-1B address entry and HP-1B
0 configuration,

The -hp-3561A HP-IB address
DEFINE is entered with the DEFINE
ADDRESS ADDRESS softkey. Valid ad-
dress entries are integers in
the range from 0 to 30,

The TLK ONLY ON OFF (talk
TLK ONLY only on off) softkey enables
ON OFF or disables the HP-1B talk
anly mode for directly
controlling a printer or plotter without an
HP-1B controller. When the talk only mode is
used to directly control a printer or plotter,
the printer or plotter must be in the listen on-
ly mode. Consult the printer or plotter
operating manual for directions on selecting
the listen only mode.

The PwronSRQ OMN OFF
PwronSR(Q} (power on service request on
ON OFF  off) softkey enables or
disables setting the -hp-3561A
HP-IB SRQ each time power is applied
to the ~hp-3561A.




The PLOT key defines and
displays the menu for entering
the parameters for plotting the
display trace on an external HP-
IB plotter or printer,

The PLOT softkey plots a
representation of the current
display on an external HP-IB
platter.

The COPY TO PRINTER soft-
COPY TO  key prints a representation of
PRINTER  the current display on an
external HP-1B raster
graphics printer,

The PLOT MARKER softkey
PLOT draws the current marker
MARKER  values on the plot at the
current marker position,

The ANNGTATE ON OFF
ANNOTATE softkey enables or disables
ON OFF  plotting of the display
annotations.

The GRID ON OFF softkey
enables or disables plotting
of the display grid.

The SELECT SETUP entry
SELECT defines and displays an addi-
SETUP tionzl PLOT menu for enter-
ing plotter parameters.

Figure 2-1, Plotter Line Type

w

The DEFAULT SETUF softkey
DEFAULT  assigns default values to the
SETUP plot parameters. This softkey
does nof affect the display
annotation or grid display status. The follow-
ing values are defined as default values:

PLOT 5FPD - FAST
A LINE -1

B LINE -1
A PEN - 2

B PEN -2
CRID PEN - 7

The PLOT SPD SLOW F5T
PLOT 5PD (plot speed slow fast) softkey
SLOW FST  ontrols the velocity of the
plot pen of the external
plotter. A fast pen speed is the default value.
The fast pen speed /s set for the default
value of the plotter fusually 36 emy/sec) and
the slow speed is set for & cm/sec.

The bype of line used for
DEFINE trace A is entered with the
A LINE DEFINE A LINE softkey.

Allowable values for the fine

tvpe are 1 to 7. The line types are illustrated
in Figure 2-7.

DEFINE B LINE The lype of
DEFINE  Jine used for trace B is
B LINE entered with the DEFINE B
LINF softkey. Allowable
values for the line type are 1 to 7. The line
types are illustrated in Figure 2-7.

~l




The pen number used to draw
DEFINE trace A is entered with the
A PEN DEFINE A PEN softkey.
Allowable values for pen
numbers are 0 to 127 An entry of 0 indicates
that no pen is selected.

The pen number used to draw
DEFINE trace B is entered with the
B PEN DEFINE B PEN softkey.
Allowable values for pen
numbers are O to 127 An entry of 0 indicates
that no pen is selected,

LINE KEY GROUP
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The LINE key applies power to
the -hp-3561A circuits.

The pen number used to draw
DEFINE the plot grids, axes, and text
GRID PEN /s entered with the DEFINF
GRID PEN softkey. Allowable
valves for pen numbers are 0 to 127, An en-
try of O indicates that no pen is selected,

The ABORT PLOT softkey
aborts an in progress plot
operation.




DISPLAY GROUP KEYS AND INDICATORS
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The MEXT TRACE key selects the
[ active trace on the display. For a
NEXT ‘ .
TRACE single trace format display, the
\ J NEXT TRACE key toggles the
display between the two
available traces. The active trace is the trace
displayed. In the UPPER LOWER trace display for-
mat, the active trace is indicated by the intensified
trace label, In the FRONT BACK trace display for-
mat, the active trace is intensified. For map trace
display formats, NEXT TRACE sequentially selects the
map traces, In the MAP trace display format, the
sclected trace is intensified and, if trace label display
is enabled, the trace label is displayed.

The DEFIME TRACE key defines

and displays the menu for speci-
REF INE fying the measurement function
TRACE ,

of the active trace. The menu

displaved is dependent upon the
measurement mode selected through the MEASURE-
MENT MODE key.

JEF INE {Natrow Band Mode Selected)
TRACE

-mmr Foant

RECALL

The MAG (magnitude) softkey
MAG selects a magnitude versus
frequency display. The units
of the display are entered
through the UNIT5 key and the scale of the
graticule is entered through the VERT SCALE
key.

The PHASE softkey selects a

phase display. The units of

the display vertical axis are

degrees, From the preset
state, the center of the vertical axis
represents zero degrees. Alternate values for
the center of the vertical axis are entered
through the VERT SCALE key.

The TIME softkey enables the
TIME display of time dormain data
used for the FFT. Three time
representations are available:
TIME REAL, TIME IMAG, and INPUT TIME.
The time representation displayed is selected
through the TIME SELECT softkey. The 1024
time domain data points are compressed to
399 data points for the display trace.




The INPUT MACQC (input
INPUT magnitude) softkey displays
MAG the full span magnitude
spectrum of the input signal.
Selecting INPUT MAG does not alter the fre-
qgquency span of other displays.

The MATH FUNCTION
MATH softkey displays the resultant
FUNCTION trace of the math operation
defined through the MATH
FCN SELECT softkey.

The sequence and definition
MATH FCN of math operations performed
SELECT on traces is entered through
the MATH FCN SELECT (math
function select) softkey, Figure 2-2 illustrates
the additional menus available with this
softkey.

The TIME SELECT softkey
TIME defines and displays the
SELECT menu to specify the data
source of the time display
enabled with the TIME softkey.

The TIME REAL softkey
displays the real portion of
complex value time data
points used in computing the
FFT.

The TIME IMAC softkey
TIME displays the imaginary portion
IMAG of complex value time data
paints used in computing the
FFT. For measurements with a start frequency
of zero Hertz, data is not available for TIME
IMAC display because imaginary time paints
are not created,

The INPUT TIME softkey
INPUT  sefects a tire domain display
TIME of the input signal, The
INPUT TIME display is useful
for setting input range and trigger level,

PEFINE

TRACE (Time Capture Mode Selected)

J

The MAG (magnitude) softkey
MAG selects a magnitude versus
frequency display. The units
of the display are entered
through the UNITS key and the scale of the
graticule is entered through the VERT SCALE
key.

The PHASE softkey selects a
PHASE phase display. The units of

the display vertical axis are

degrees, From the preset
state, the center of the vertical axis
represents zero degrees. Alternate values for
the center of the vertical axis are entered
through the VERT SCALE key,

The TIME softkey enables the
TIME display of time domain data

used in processing the input

signal. Five time representa-
tions are available: TIME REAL, TIME IMAG,
COMPRESS REAL, COMPRESS IMAG, and
INPUT TIME. The time representation
displayed is selected through the TIME
SELECT softkey. The time domain data points
are compressed to 399 data points for the
display trace,

The AVERAGE MAG (average
AVERAGE magnitude) softkey displays
MAG the average rms magnitude
spectrum of all the time
records captured in the time buffer, The max-
imum nurmbet of averages depends on the
number of records captured. For example, if
40 records are available, then 40 averages are
available.

The MATH FUNCTION soft-
MATH key displays the resultant
FUNCTION trace of the math operation
defined through the MATH

FCN SELECT softkey.

The sequence and definition
MATH FCN of math operations performed
SELECT on traces is entered through
the MATH FCN SELECT (math
function select) softkey. Figure 2.2 illustrates
the additional menus available with this
softkey,




Flgure 2-2. Math Function Softkeys

MATH FCM
SELECT

DEFINE SINGLE
K1 I INTEG

DEFIMNE DOUBLE
K2 INTEG

p—rr——

SPECTRAL
DEMSITY

M1
M2

DEFINE
K1

Selects the magnitude trace as the first operand in a math function. The MAG
operand uses the magnitude data (MAG, INPUT MAG, AVG MACG) defined for the
active trace. If a time or phase trace is selected for the active trace, MAG display
data is used for this operand,

Selects the phase trace as the first operand in a math function. The results of
phase math functions are in the range of £180° Phase math operations are not
applicable for 1/3 or full ogctave modes.

Selects memory location M1 as 'the first or second operand in 2 math funetion,

Selects memory location M2 for the first or second operand in 2 math function,

Enables entry of constant K1, Values for K1 are entered as linear values,

Expanents are added to values entered with the mumeric keypad with the ent exp
[enter exponent) softkey, The ent exp softkey appears as constant K1 is defined with
the numeric keypad. The absclute value of K1 is used when the math operation in-
volves a magnitude trace.




DEFIMNE
K2

SPECTRAL
DENSITY

/

SINGLE
INTEG

DOUBLE
INTEG

Enables entry of constant K2. Values for K2 are entered as linear values,
Exponents are added to values entered with the numeric keypad with the ent exp
(enter exponent) softikey. The ent exp softkey appears as constant K2 is is defined
with the pumeric keypad. The absolute value of K2 is used when the math apera-
tion involves a magnitude trace.

Selects the math function MAC/BW.

For display units of VOLY (dBV) or EU (dBEL), SPECTRAL DENSITY displays

maghitude divided by the square root of the measurement bandwidth (MAG + /BW),
For display units of VOLTS ™ 2 (dBV), mW (dBm), or EL ™ 2 (dBEL), SPECTRAL DEM-
SITY displays magnitude squared divided by the measurement bandwidth (MAG 2+ BW).

Selects addition as the math operation,
Selects subtraction as the math operation,
Selects multiplication as the math operation.
Selects division as the math operation,

Selects a single integration of the first operand as the math function. For a phase
math operation, 90% is subtracted from each display position. For a magnitude math
operation, each display position is divided by 2 =f where f is the frequency of the
display position,

Selects a double integration of the first operand as the math function. For a phase
math operation, 1807 is subtracted from each display position, For a magnitude
math operation, each display pesition is divided by (2 7 where f is the frequency
of the display position,

Selects a single differentiation of the first operand as the math function. For a

phase math operation, 90% iz added to each display position. For a magnitude math
operation, each display position is multiplied by 2 of where f is the frequency of the
display position.

Selects the magnitude or phase display as the second math operand. The trace
type of second operand is selected to be consistent with the first operand,

Selects constant K1 as the second operand in the math function.
Selects constant K2 as the second operand in the math function.

Selects the measurement bandwidth as the second operand. For narrowband data,
the measurement bandwidth is the measuremeant span times a window factor divided
by 400. For the % or full eetave data, the measurerment bandwidth is the bandwidth
of the band times a window factor. The window factors are:

Flat Top 3.8194
Hanning 1.5
Uniferm 1.0
Expontt 1.0.




The TIME SELECT softkey
TIME defines and displays the
SELECT menu to specify the data
source of the time display
enabled with the TIME softkey.

The TIME REAL softkey
TIME displays the real portion of
REAL complex value time data
points used in the FFT. The
TIME BUFFER kev DEFINE START ¢ softkey
defines the start time of the analysis,

The TIME IMAG (time im-
TIME aginary} softkey displays the
IMAG imaginary portion of complex
value time data points used
in the FFT. For measurements with a start fre-
quency of zero Hertz, data /s not available
for TIMF IMAG display because imaginary
time points are not created. The TIME BUF-
FER key DEFINE START ¢ softkey defines the
start Hime of the analysis.

The COMPRESS REAL softkey
COMPRESS disp/ays the real portion of
REAL the complex value time data
points stored in the time
buffer,

The COMPRESS IMAG (com-
COMPRESS press imaginary) softkey
IMAG displays the imaginary portion

of the complex value time
data points stored in the time buffer. For
measurements with a start frequency of zero
Hertz, data is not available for COMPRESS
IMAG display because irnaginary time points
are not created,

The INPUT TIME softkey
INPUTY selects a time domain display
TIME of the input signal, The
INPUT TIME display is useful
far setting input range and trigger level,

7

-

(Third Octave or Full Octave
Mode Selected)

OEF INE
TRACE

° |

The MAG {magnitude) softkey
MAG selects a magnitude versus

frequency display. The
display is limited to 11 bands plus total rms
power hand in the full octave mode and 33
bands plus total rms power in the third oc-
tave mode. Because of the fixed number of
bands, the span of the display is specified by
entering the greatest band number or fre-
guency value to be displayed through the
FREQ key menu. The units of the display are
entered through the UNITS key and the scale
of the graticule is entered through the VERT
SCALE key.

The TIME softkey enables the
TIME display of time domain data
used to calculate the third
octave and full octave displays. Four time
representations are available: TIME LO SPAN,
TIME MID SPAN, TIME HI 5PAN, and INPUT
TIME. The time representation displayed is
selected through the TIME SELECT softkey.
The time domain data points are compressed !
to 399 data peoints for the display trace, Q j i

The INPUT MAG (input
INPUT magnitude) softkey displays
MAG the narrow band full span
magnitude spectrum of the
input signal. The INPUT MAG display is in-
dependent of the frequency span selected.
Selecting INPUT MAG does not alter the fre-
guency span of other displays.

The MATH FUNCTION soft-
MATH key displays the resultant
FUNCTION trace of the math operation
defined through the MATH
FCMN SELECT softkey.

The seguence and definition
MATH FCN of math operations performed
SELECT on traces is entered through
the MATH FCN SELECT (math
function select) softkey. Figure 2-2 illustrates
the additional menus available with this
softkey.




The TIME SELECT softkey
TIME defines and displays the
SELECT menu to specify the data
source of the time display
enabled with the TIME softkey.

The TIME LO SPAN ftime low
TIME span) softkey displays the
1O SPAN  Jower linear time span of the
three spans used to calculate
the display bands.

The TIME MID SPAN (time
TIME middle span} softkey displays
MID SPAN the center linear time span of
the three spans used to
caleulate the display bands.

The TIME HI SPAN (time high
TIME span) softkey displays the
HE SPAN  higher linear time span of the
three spans used to calculate
the display bands.

The INPUT TIME softkey
INPUT selects a time domain display
TIME of the input signal. The
INPUT TIME display is useful
for setting input range and trigger level

VERT . ;
SCALE key defines and displays the

w

The VERT SCALE (vertical scale)

menu for selecting the vertical
scale format of the display. The

menu displaved is dependent upon the trace type
selected through the DEFINE TRACE key. Selections
from the VERT SCALE menu operate on the active

trace.

\

VERT {Magnitude Trace Display)
SCALE

The SINGLE AUTO SCL
SINGLE (single auto-scale) softkey
AUTO SCL  scales both the units per divi-

sion and full scale values of
the vertical axis. The full scale value is based
upon the largest signal in the trace. The units
pet division is selected based on the
maximurm and minimum value of the signal.

When the HOLD portion of
FULL SCL the FULL SCL HOLD TRK
HOLD TRK (full scale hald track) softkey
is intensified, the current
vaertical axis scale is maintained, When the
TRK portion of the FULL 5CL HOLD TRK
softkey is intensified, the full scale of the
vertical axis scale is coupled to the input
range. When either the DEFINE FULL 5CL or
SINCLE AUTO 5CL softkey is selected, the
full scale hold function is enabled.

Values for the logarithmic
DEFINE  vertical axis scale divisions
dB/DIV are entered with the DEFINE
dB/DIV (define dB/division)
softkey. Values entered with the nurmeric
keypad are terminated with a units or
CANCEL softkey. The predefined vertical axis
increments are .5, 1, 2, 5, 10, and 20 dB per
division. The minimum value for the vertical
scale is .5 dB per division. The maximum
value for the vertical scale is 20 dB per
division.

Values for the full scale ver-
DEFINE tical axis are entered with the
FULL SCL  DEFINE FULL 5CL {define full
scale softkey. Values
entered with the numeric keypad are ter-
minated with a units or CANCEL softkey.

The LINEAR LOG (linear
LINEAR logarithmic) softkey selects a
LOG linear or logarithmic scale for
the vertical axis. The linear
axis scale sets the baseline of the graticule at
0 volts. The full scale value of the graticule
corresponds to the value entered with the
DEFINE FULL SCL softkey, The logarithmic
axis scale sets full scale of the graticule to
the value entered with the DEFINE FULL 5CL
softkey. The divisions of the vertical axis cor-
respond to the value entered with the
DEFINE dB/DIV softkey.

(Phase Trace Display)




The SINGLE AUTO 5CL
SINGLE (single auto scale) softkey
AUTO SCL  scales the vertical axis of the
graticule as a function of the
level of display trace.

Values for the center vertical
DEFINE axis division of the phase
CENTER  display are entered with the
CDEFINE CEMTER softkey.
Values entered with the numeric keypad are
terminated with a DEG or CANCEL softkey,
Values for the center axis are in the
range of £320° in 1° steps.

Values for the scale of the
DEFINE vertical axis divisions of the
DEG/DIV  phase display are entered
with the DEFINE DEG/DIV
(define degrees/division) softkey. Values
entered with the numeric keypad are ter-
minated with a DEC or CANCEL softkey.
Allowable values are 10, 15, 30, 45, and 60
degrees per division.

(Time Trace Display)

The SINGLE AUTO SCL
SINGLE (single auto-scale) softkey
AUTO SCL  scales the vertical axis of the
graticule as a function of the
level of display trace.

When the HOLD portion of
FULL 5CL  the FULL 5CL HOLD TRK
HOLD TRK (full scale hold track) softkey
is intensified, the current
vertical axis scale is maintained. When the
TREK portion of the FULL S5CL HOLD TRK sof-
tkey is intensified, the full scale of the ver
tical axis scale is coupled to the input range.
When either the DEFINE FULL 5CL or
SINGLE AUTO 5CL softkey is selected, the
full scale hold function is enabled.

ggggﬁ{ and displays the menus for stor-

Values for the center vertica
DEFINE axis division of the time
CENTER  display are entered with the
DEFIME CENTER softkey.
Values entered with the numeric keypad are
terminated with a UNITS or CANCEL softkey.
Values for the center axis are in the range of
+42V in 10 mV steps.

Values for the vertical axis
DEFINE scale divisions are entered
UNITIDIV  with the DEFINE UNIT/DIV
(define unit/division} softkey,
values entered with the numeric keypad are
terminated with a units or CANCEL softkey.
Values for units/div range from 1 microvolt to
10 valts,

The STORE/RECALL key defines

ing or recalling traces from

memory and entering trace labels.

The TRACELBL ON OFF -

TRACELBL (trace label on off) softkey .)

ON OFF  enables or disables displaying
the trace label above the

trace graticule, Trace labels are entered with
the DEFINE TRACELBL softkey.

Alphanumetric trace labels are
DEFINE entered with the DEFINE
TRACELBL TRACELBL (define trace label)
softkay. Pressing this softkey
places the -hp-3561A into an alphanumeric
entry mode (see Table 2-4). Label entry is ter-
minated with the ENTER or CANCEL softkey,
The trace label is assigned to the active
trace,

The STORE IN M1 softkey
stores the active trace in non-
volatile memory location M1.

The STORE IN M2 softkey
stores the active trace in non-
volatile memory location M2,

The RECALL M1 softkey

RECALL  replaces the active trace Q T

M1 display with the trace stored
in mernory M.




The RECALL M2 softkey
RECALL  replaces the active trace
M2 display with the trace stored
in memaory M2,

The TRACEFLE SELECT (trace
TRACEFLE file select) softkey defines
SELECT and displays the menu for
hubble memaory file manage-
ment, This softkey is available only if the
bubble memeory option is installed.

Trace file names are entered
DEFINE with the DFFINF FIL FNAMFE
FILENAME softkey. Fressing this softkey

places the -Ap-3561A into an
alphanumeric entry mode (see Table 2-4) File
name entry is terminated with the CANCEL or
ENTER softkey. The trace file name is used
for saving, deleting, or recalling traces from
bubble memory.

The USF CAT FILENAME (use
USE CAT  catalog file name) softkey
FILENAME wuses the catalog name at the

top of the catalog for the file

name used in store, recall or delete opera-
tions. The catalog is displaved with the
CATALOG ON OFF softkey. The up and
down arrow keys scroll the catalog after it is
displayed.

The STORF TRACE (store
STORE trace file) softkey stores the
TRACE active trace in bubble
memory under the file name
entered with the DEFINE FILENAME or LISE
CAT FILENAME softkeys. When a full map
display is selected a complete map is stored
in a set of indexed files,

The RFCALL TRACE
RECALL (recall trace) softkey
TRACE recalls the trace file selected
with the DEFINE FILENAME
ar LISE CAT FILENAME softkey from bubble
memary. The file recalled is displayed as the
active trace. When a full map display is
selected, complete maps are recalled using
indexed file names,

The DELETE softkey deletes
DELETE the bubble memory data file
specified with the DEFINE
FILENAME or L/SE CAT
FILENAME softkey,

The ABORT soflkey aborts
the current bubble memory
recall store, or delete
aperation.

The CATALOC ON OFF
CATALOG  softkey enables or disables
ON OFF  display of the bubble memeory
catalog.

The UNITS key defines and
displays the menu for entering
the units of the vertical scale.

The VOLT (dBV) softkey
VOLT assigns the units of mV, Vv,
(dBV) and dBV to the graticule
vertical scale, Voltage values
are in rms units for magnitude, level, and
range guantities; and in peak units for time
quantities,

The VOLT ™2 (dBV) (VOLT?
VOLT ™2  (dBV)) softkey assigns the
(dBV) units of mV™~2 (mV3), and
dBV to the graticule vertical
scale. Linear voltage values are in Virms
units for magnitude, level, and range quan-
tities. Logarithmic voltage values are in dBV
for magnitude, level, and rarge quantities.
Time quantities are displayed in peak volts.
The symbols ™2 are added to magnitude
trace descriptions to indicate VOLT ™2 (dBV)
units are selected.

The mW (dBm) softkey
mw assigns the units of mW, and
{dBm) dBm to the graticule vertical
scale for magnitude, level,
and range displays. The peak units mV and Vv
are assigned to vertical scale for time
quantities.




The EU (dBEU) softkey
EU assigns engineering units (EL)
(dBEL]) to the vertical scale.
Engineering units are defined
with the UNIT CAL SELECT softkey.

The EU2 (dBEW)
EU "2 engineering units squared)
{dBELN softkey assigns engineering
units to the graticule vertical -
scale. Linear values are in EUZrms units for
magnitude, level and range quantities.
Logarithmic voltage values are in dBEU for
magnitude, level, and range quantities. Time
quantities are displayed in peak units. The
symbols ™2 are added to magnitude trace
descriptions to indicate EU ™2 (dBEU) units
are selected.

The UNIT CAL SELECT (unit
UNIT CAL calibration select) softkey
SELECT defines and displays an addi-
tional menu for defining the
impedance levels of power measurements,
and defining engineering units calibration
factors,

The number of Hertz per
DEFINE  order /s entered with the
HZ/ORD [(define Hertz/order) softkey,
This calibration is used when external sample
/5 off and ORD (REV) is selected for units.

The impedance value used
DEFINE for power compultations Is
IMPEDNCE  entered with the DEFINE IM-
PFONCE (define impedance)
softkey. The default value for impedance is
50 ohms. Values entered with the numeric
keypad are terminated with @ units or
CANCEL softkey. Values for impedance range
from 7 ohm to 25 kilohms.

The conversion factor
converting the input voltage
to engineering units is entered
with the DEFINE V/IUNIT
{define volts/unit} softkey. Values entered with
the numeric keypad are terminated with a
vnits or CANCEL softkey

DEFINE
VIUNIT

The engineering units
DEFINE reference value corresponding
UNIT @ MKR to the current marker position
is entered with DEFINE
UNIT @ MKR (define unit at marker) softkey.
Values entered with the numeric keypad are
terminated with a units or CANCEL softkey.
Exponents are added to values entered with
the numeric keypad with the ent exp (enter
exponent) softkey. The ent exp softkey ap-
pears as the engineering units are defined
with the numeric keypad

The engineering units label
assigned to the vertical scale
is entered through the
DEFINE EU LBL {define
engineering unit label} softkey. Pressing this
softkey places the -hp-3561A into an
alphanumeric entry mode (see Table 2-4).
Label entry is terminated with the CANCEL or
ENTER softkey. The conversion factor con-
verting the input voltage to label units is
entered with the DEFINE V/UNIT softkey.

DEFINE
EU LBL

The X UNITS SELECT softkey
defines and displays an addi-
tional menu for selecting

the units of the horizontal
axis.

X UNITS
SELECT

The HZ (SEC) (Hertz second)
softkey assigns the units of
Hertz or seconds to the
horizantal axis of the
graticule,




The RFPM (S5EC) (revelutions
per minute second) softkey
assigns the units of RPM or
seconds to the horizontal axis
of the graticule.

The ORD (REV] {order revolu-
Honl softkey assigns the units
of orders or revolutions fo
the horizontal axis of the
graticule,

The FORMAT key defines and

FORMAT displays the menu for selecting

e 4 the display format,

The SINGLE softkey displays
SINGLE only one trace and graticule
on the display. A second
trace format is available (the
inactive trace) but is not displayed. The
NEXT TRACE key alternates the display of
the two traces, Key operations in the

DISPLAY and MARKER key group operate on
the displayed trace without affecting the in-
active trace,

The UPPER LOWER softkey
UPPER displays dual sets of
LOWER graticules and traces on the
display. The active trace is
selected with the NEXT TRACE key. The ac-
tive trace is identified by the intensified label
to the top left of the graticule. Key opera-
tions in the DISPLAY and MARKER key group
operate on the active trace without affecting
the inactive trace.

The FRONT BACK soitkey
FRONT overlays the two available
BACK traces on the graticule of the
active trace. The intensified
trace on the display is the active trace
selected with the NEXT TRACE key. Key
operations in the PISPLAY and MARKER key
group operate on the active trace without af-
fecting the tnactive trace,

The MAG MAP/{CLEAR)
MAG MAP! [(magnitude map) softkey
(CLEAR) displays multiple magnitude
traces on a single display
graticule. A new map display is generated
each time the MAG MAPJ{CLEAR) softkey is
selected. The number of traces appearing on
the display is entered with the DEFINE # IN
MAP softkey. MAG MAP/CLEAR) is available
only in the narrow band and time ¢apture
modes.

The VERTICAL OFFSET soft-
VERTICAL key selects either a vertical
OFFSET magnitude map or an offset
magnitude map display, For a
vertical map display, each trace added to the
display is offset in the vertical axis from the
previous trace. For an offset map display,
each trace added to the display is offset in
both the horizontal axis and the vertical axis.
The alternate map format can be selected
after a map is displayed without acquiring
new data, The VERTICAL QFFSET softkey is
available only in the narrow band and time
capture modes.

: The SNGL MAP FULL MAP
SNGL MAP  (single map full map) menu
FULL MAP  celects either the normal {full)

map display or a single trace
map display. For the single trace map, the
trace displayed is the active (intensified)
trace in the full map, Pressing the NEXT

TRACE key displays the next trace in the

map. Alternating the display between a single

map display and a full map display does not
require acquiring new data. The SNGL MAP

FULL MAP softkey is available only in the

narrow band and time capture modes,

The number of traces
DEFINE #  displayed in a map display is
IN MAP  entered with the DEFINE # IN
MAP softkey. Values entered
are terminated with the ENTER or CANCEL
softkey. The number of traces in a map can
be changed without acquiring new data. The
maximum number of traces in a map is &0,
or the number of traces specified when data




for the map is acquired. Requesting a
negative number of traces generates the map
in reverse order. The DEFINE & IN MAP soft-
key is available anly in the narrow band and
tirme capture modes,

MARKER GROUP KEYS

MARKIR INATR ETATR

The marker left arrow moves the The MKR ON OFF (marker on

marker towards the left edge of MKR off) softkey enables or

the graticule. ON OFF  disables display of the
marker.

The marker FAST key, pressed The MKR --= PEAK (marker
simultaneously with either the MKR ->  to peak) softkey positions the
marker right arrow or left arrow PEAK marker on the signal with the
key, increases the marker move- largest magnitude and non-
ment speed. zero frequency. If two signals have the same
magnitude, the left signal is selected.

The marker right arrow moves the

marker towards the right edge of The MKR —> FUILL SCL
the graticule. MKR - (marker to full scale) softkey

FULL 5CL  assigns a full scale display
value that corresponds to the
marker vertical scale value. If the marker
value is invalid as a full scale value, the next
The MKR [marker) key defines valid value larger than the marker value is
and displays the menu for selec- assigned to full scale.
ting the marker functions that
measure a discrete point on the
display.




The MKR —> CTR FREQ
MKR -->  (marker to center frequency)
CTR FREQ softkey assigns the marker

horizontal axis value to the

display center frequency.

The PEAK TRK ON OFF (peak
PEAK TRK track on off) softkey enables
ON OFF  or disables tracking of the

peak signal by the marker.

The STEP ON OFF softkey
STEP enables or disables coupling
ON OFF  of the marker frequency step
to the special marker position
STEP ON OFF has no effect if either BAND
POWER, HARMONIC, or SIDEBAND special
markers are not selected.

The marker is positioned at a

DEFINE specific paint on the harizon-
MKR POS  tal axis with the DEFINE
MEKR POS (define marker
position) softkey. Values
entered with the numeric keypad for the

matrker position are terminated with a units
or CANCEL softkey,

SPCL key defines and displays the
MKR menu for selecting the special

marker functions,

The OFF softkey disables the
special markers.

The BAND softkey computes
the power or rms voltage in
the band defined by the two
markers displayed. The two
markers are defined with the DEFINE LEFT
FRQ and DEFINE RGHT FRQ softkeys
available when this softkey is selected. For
voltage or engineering unit (EU) displays, the
resultant measurement vields rms voltage or
EUrms, For volts? or EUZ displays, the resul-
tant measurement yields power referenced to
1 ohm. For power (mW, dBm) displays, the
resultant measurement vields power refer
cnced to measurement impedance. For math
functions involving volts, milliwatts, or EU,

The SPCL MKR (special marker)

the resultant measurement yields the square
root of the sum of the square of the display
values (/ZValue?). For math functions involv-
ing voltz or EU?, the resultant measurement
yields the sum of the square of the display
values (EValue?). For the spectral density
math function, the resultant measurement
yields the true band level divided by the
measurement bandwidth or the square root
of the measurement bandwidth, If a time,
phase, 1/1 octave, or 1/3 octave trace is
selected, the BAND softkey displays a
prompt indicating the special markers
disabled.

Naote

Oniy the mW and dBm band measurerments
should be considered power measurements
because the calculations involved account for
the measurement impedance. Because the FU
and voltage calculations do not use the im-
pedance value, the results should be considered
an indication of the overall signal level.

The HARMONIC saftkey
HARMONIC displays special markers on

the harrmonics specified with
DEFINE FUND FRQ and DEFIME NUM
HARM softkeys. The DEFINE FUND FRQ and
DEFINE NUM HARM softkeys are available
only when the HARMONIC softkey is sel-
ected. The resulting computation indicates
the total harmeonic distortion. If a time,
phase, 1/1 octave, or 1/3 octave trace is
selected, the HARMONIC softkey displays a
prompt indicating that special markers are
disabled.

The SIDEBAND softkey
SIDEBAND displays special markers on

the carrier frequency and the

number of sidebands
specified with the DEFINE CARR FRQ,
DEFIME 5B FREQ, and DEFINE NUM. 5B
softkeys. The resulting computation indicates
the ratio of sideband power to carrier power.

The DEFINE CARR FRQ, DEFINE 58 FREQ,
and DEFINE NUM. 5B softkeys are available
only when the SIDEBAND softkey is selected.
If a time, phase, 1/1 octave, or 1/3 octave
trace is selected, the SIDEBAND softkey
displays a prompt indicating that special
markers are disabled,




The value for the left BAND
DEFINE special marker is entered
LEFT FRQ - with the DEFINE LEFT FRQ
{(define left frequency) soft-
key. This softkey is available only when the
BAND softkey is selected.

The value for the right BAND
DEFINE special marker is entered
RGHT FRQ with the DEFINE RCHT FRQ
(define right frequency) soft-
key. This softkey is available only when the
BAND softkey is selected.

The BAND TRK ON OFF
BEAND TRK ({band track on off) softkey
ON OFF  enables or disables coupling

of the right and left markers
by the BAND special markers. This softkey is
available only when the BAND softkey is
selected. The frequency band is shifted by
changing either the right or left marker
position.

The value for the fundamental
DEFINE frequency of the HARMONIC
FUND FRQ analysis special marker

is entered with the DEFINE
FUND FR(O (define fundamental frequency)
softkey. This softkey is available only when
the HARMONIC special marker is selected.
Values entered with the numeric keypad for
the special marker position are terminated
with a units or CANCEL softkey. Fine adjust-
ment of the marker is possible by using the
up and down atrow keys,

The number of harmonic
DEFINE frequencies marked with
NUM HARM HARMONIC special markers
is entered with the DEFINE
MUM HARM (define number of harmonics)
softkey. This softkey is available only when
the HARMONIC special marker is selected,
Values entered with the numeric keypad for
the number of harmonics are terminated with
an ENTER or CANCEL softkey.

The value of the carrier fre-
DEFINE quency for the SIDEBAND
CARR FR(} analysis special marker is
entered with the DEFINE
CARR FRQ (define carrier frequency) softkey.
This softkey is available only when the 5IDE-
BAND special marker is selected, Values

. entered with the numeric keypad for the car-

rier frequency are terminated with a units or
CAMNCEL softkey. Fine adjustment of the
marker is possible by using the up and down
arrow keys,

The value for the sideband
DEFINE frequency for the SIDEBAND
SB FRQ  analysis special marker is
entered with the DEFINE SB
FRQ) (define sideband frequency) softkey.
This softkey is available only when the SIDE-
BAND special marker is selected. Values
entered with the numeri¢ keypad for the side-
band frequency are terminated with a units
or CANCEL softkey.

The number of sideband Q ;
DEFINE  frequencies marked for the
NUM. 5B SIDEBAND special markers is
entered with the DEFINE
NUM. 5B (define number of sidebands) soft-
key. This softkey is available only when the
SIDEBAND special marker is selected. Values
entered with the numeric keypad for the
number of sidebands are terminated with an
ENTER or CANCEL softkey.

The REL MER (relative marker)
HEL key defines and displays the
MKR menu for selecting and defining
the relative marker functions.

The REL MKR ON OFF
REL MKR (relative marker on off)
ON QFF  softkey enables and disables
the relative marker functions.
Values displayed for the marker are in ab-
solute units when the relative marker is
disabled and relative units when enabled.

The MKR - REF (marker i
MKR -  to reference) softkey assigns N 1l
REF the current marker coordinate&
values to the relative
measurement reference vaiues.




Values for the reference
magnitude used in relative
measurements are entered
with the DEFINE MAG REF
(define magnitude reference) softkey. Values
entered are terminated with a units or
CANCEL softkey.

DEFINE
MAG REF

Values for the phase
reference used in relative
measuremeants are entered
with the DEFINE PHAS REF

DEFINE
PHAS REF

(define phase reference) softkey. Values
entered are terminated with a units or
CANCEL softkey, Values for the phase
reference are in the range of +180°,

INSTR STATE KEYS
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SAVE

The SAVE key defines and
displays the menu for saving in-
J strument setups in nonvolatile

memaory. Two menus are

available for the SAVE key. The menu displayed is
dependent upon instaliation of the bubble memory

option.

(Without Bubble Memory Option)

Values for the reference fre-
quency used in relative
measurements are entered
with the DEFINE FREQ REF
(define frequency reference) softkey. Values
entered are terminated with a units or
CANCEL softkey,

DEFINE
FREQ REF

Values for the reference time
used in relative
measurements are entered
with the DEFINE TIME REF
{define time reference) softkey. Values
entered are terminated with a units or
CAMNCEL softkey.

DEFINE
TIME REF
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The SAVE STATE __ softkeys
save the instrument setup
(state) in one of six non-
volatile memory locations.
The instrument state is recalled through the
RECALL key.

SAVE
STATE _

(With Bubble Mermory Option)




The name of the instrument
DEFINE state data file saved to bub-
FILENAME ble memory is entered with
the DEFINE FILENAME soft-
key. Pressing softkey places the -hp-3561A in-
to an aiphanumeric entry mode (see Table
2-4), File pame entry is terminated with the
CANCEL or ENTER softkey.

The USE CAT FILENAME (use
USE CAT  catalog file name) softkey
FILENAME uses the catalog name at the
top of the catalog for the file
name used in store, recall, or delete opera-
tions. The catalog is displayed with the
CATALOG ON QFF softkey. The up and
down arrow keys scroll the catalog after it is
displayed,

The SAVE STATE softkey
SAVE stores the current instrument
STATE state data in a bubble
memory data file specified
with the DEFINE FILENAME or USE CAT
FILENAME softkey.

The DELETE softkey deletes
DELETE the bubble memaory data file
specified with the DEFINE
FILENAME or USE CAT FILE-
NAME softkey.

The ABORT softkey aborts
the current bubble memory
save or delete operation,

The CATALOG OM OFF soft-
CATALOG key enables or disables dis-
ON OFF  play of the bubble memary
catalog.

f The RECALL key defines and
RECALL displays the menu for retrieving
tnstrument setups from memory.

Twe menus are available for the
RECALL key. The menu displayed is dependent upon
installation of the bubble memory option.

{Without Bubble Memory Option)
RECALL

— 4

The RECALL PWR DOWN
RECALL (recall power down) softkey
PWR DOWN recalls the instrument state
set prior to removing instru-
ment power. The instrument state is recalled
from nonvolatile memory.

The RECALL STATE _ soft-
RECALL key restores the instrument
STATE _  setup (state) to the configura-
tion stored in one of six non-
volatile memory locations. An instrument
state is saved through the SAVE key.

RECALL (With Bubble Memory Cption)

The RECALL PWR DOWN
RECALL (recall power down) softkey
PWR DOWN recalls the instrument state
set prior to removing tnstru-
ment power. The instrument state is recalled
from nonvolatile memary.

The name of the instrumeant
DEFINE state data file recalled from
FILENAME bubble memory is entered

with the DEFINE FILENAME
softkey. Pressing softkey places the -hp-3561A
into an alphanumeric entry mode (see Table
2-4), File name entry is terminated with the
CANCEL or ENTER softkey.

The USE CAT FILENAME (use
USE CAT catalog file name) softkey
FILENAME uses the catalog name at the
top of the catalog for the file
name used in store, recall, or delete opera-
tions. The cataiog is displayed with the
CATALOG ON QFF softkey. The up and
down arrow keys scroll the catalog after it is
displayed.




The RECALL STATE softkey
RECALL restores the instrument state
STATE to the configuration stored in
a bubble memory state data
file. The data file mame recalled is entered
with the DEFINE FILEMAME or USE CAT
FILENAME softkey.

The CATALOG OM OFF
CATALOG  softkey enables or disables
ON OFF  display of the bubble memory
catalog.

VIEW
ON/OFF

The ABORT softkey aborts
ABORT the current recall operation.

The VIEW ON/OFF key toggles
the display between a graphics
trace display or bubble memory
catalog display and a text instru-
ment state display.

The PRESET key configures the
instrument state to 2 predefined
state, Table 3-5 lists the
-hp-356TA PRESET state.




Table 2-5. -hp-356TA PRESET State .
et ——

The PRESET instrument state is:

MEASUREMENT GROLUP

MODE Key
Marrow Band
Externat Sample Qff
Define Puls/Rev Selected

AVG Key
Off
Number of Averages = 10
Overlap = 0%
QOverload Reject Off
Mormal Display

TIME BUFFER Xey
Number of Records = 40
Start Time = 0
Percent Increment = 100%
Zoom Factor = 1
Zoom Frequency = 0

FREQ) Key
Meny Displayed
0-100kHz Span
Define 5pan 5elected
Linear Frequency Axis

WINDOW Key
Flattop
Time Constant = 256

SOLURCE Key
Off
40.5 dB Attenuation

TRIGGER GROLIP

TRIGGER SEL Key
Free Run
Auto Arm
Input Trigger
Positive Trigger Slope
Trigger Level = 0%
Delay Off
Delay = 0

HFIE GROUP

PLOT Xey
Annotation On
Grid Cff
Default Setup

DISPLAY GROUP
DEFINE TRACE Key

Trace A
Active Trace
Magnitude Format

Time Sclection Defined as Input

Time
Trace B
Real Time

Compress Real Selected for

Time Capture
VERT SCALE Key

Track Input Range (Fhase Auto Scale)

10 dB/Division
Logarithmic Scale

STORE/RECALL Key
Trace Label Off

UMITS Key
Volts/dBY Selected
HZISEC Selected

FORMAT Key
Upper Lower Format
Vertical Map
Full Map

Mumber of Traces in Map = &0

MARKER GROUP

MARKER Key
Marker On
Peak Track Off
Step Off

SPCL MKR Key
Special Markers Qff

REL MKR Key
Relative Marker Off

INSTRUMENT STATE GROUP

VIEW ON-OFF
Off

INFUT GROUP

RANGE KEY
Auto-Range On

INPUT Key
Auto Cal On
DC Coupled
A-Weight Filter OFff
ICP Current OFff
Calibration Signal Off




INPUT GROUP KEYS AND INDICATORS
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The OVER indicator illuminates
to indicate that the input signal
arnplitude exceeds the maximum
range value of the input circuits.

®e o«
Overloading the input circuits

introduces distortion into the measurement,

The HALF indicator illuminates to
@ HALF indicate that the input signal
level is greater than one-half the
maximum allowable input range
value. The optimum input level illuminates the HALF
indicator without illuminating the OVER indicator.

The AUTQ indicator illuminates
@ AUTO to in‘dicatle t!'fat -hp-3561A auto-

ranging circuits are enabled.

Auto-ranging is enabled or dis-
abled with the RANGE key AUTO RNG OMN OFF
softkey.

The ICP CURRENT indicator il-
lurninates when the -hp-3561A
ICF current source is enabled
with the INPUT key ICP CURR
OMN OFF softkey,

@ ICP CURRENT

The A WT FILTER {A-weighting
filter) indicator illuminates to in-
dicate that the internal A-
weighting filter is in the input
signal path. Selection of the A-weighting filter is with
the INPUT key A WT FLT ON OFF softkey.

@ A wr FiLTER

The AC COUPLE indicator il-
luminates to indicate ac coupling
is selected with the INPUT key
COUPLE AC DC softkey.

@ Ac courLe

The RANGE key defines and
displays the menu for setting the

-hp-3561A input range,

The AUTO RNG ON OFF
AUTO RNG (auto-range on off) softkey
ON OFF  enables or disables automatic
selection of the instrument in-
put range as a function of the input signal
level. The AUTO indicator illuminates to in-
dicate that auto-ranging is enabled,




The expected maximum The SINGLE CAL (single
DEFINE amplitude value of the input SINGLE calibration) softkey initiates a
RANGE sighal is manually entered CAL single calibration ¢ycle on
with the DEFINE RANGE soft- the -hp-356TA.
key. Selecting DEFINE RANGE disables auto-
ranging of the -hp-3561A. Valid range values The COUPLE AC DC softkey
are from -51 dBV (2.818 mVrms) to 27 dBV COUPLE  selects AC or DC input coupl-
(22,39 Vrms) in 1 dB steps. AC DC ing. AC coupling inserts a
series capacitor into the
-hp-3561A input circuits. The capacitor
removes de signals and drifts associated with
Note dc from the input signal. The AC COUPLE in-

Selecting a range value considerably larger dicator illuminates to indicate ac coupling is
than the value of the signal input will affect selected.

the resolution of the -hp-356TA time traces,
and decrease the dynamic range of the The A WT FLT ON OFF
magnitude traces. For maximum accuracy, set A WT FLT (A-weighting filter on off)
the input range as close as practical to ex- ON QFF  softkey enables or disables
pected input value. filtering of the input signal
with the -hp-3561A A-weighting filter. The
The SINGLE AUTO RNG A- weight filter conforms to ANSI Stan‘dard
SINGLE [Single auto-rﬂnge) softkey 51‘4.-1971‘ Thf: A' WT FILTER ]ndlCEFOr I‘I'
AUTO RNG initiates a single auto-range Il_.tmlnjates to indicate that the A-weighting
cycle on the -hp-3561A. The filter is selected.

auto-range cycle selects the appropriate input w
circuit range for the steady state signal ap- The ICP CURR ON OFF (ICP

plied to the INPUT connector. ICP CURR  current on off) softkey
ON OFF  enables or disables the ICP
The INPUT key defines and (Integrated Circuit Piezo-
displays the menu for selecting electric) current source. Selecting |CP CURR
the -hp-356T1A input circuit con- ON connects the -hp-3561A internal 4
figuration and calibration modes. milliarmp current source to the input connec-
tor, The nominal voltage output is 24 volts
The AUTO CAL ON OFF dc (open circuit voltage), The ICP CURRENT

AUTO CAL (automatic calibration on off) indicator illuminates to indicate that the ICP
ON OFF  softkey enables or disables current source is enabled,
the automatic calibration of

the -hp-3561A circuits. The calibration inter-
val is dependent on the length of time power The CAL SIG ON OFF
is applied to the -hp-3561A. Immediately CAL 851G (calibrator signal on off) soft-
after power is applied, calibration occurs at ON OFF  key enables or disables
approximately five minute intervals. After 30 display of the internal
minutes of operation, calibration occurs at calibration signal. The INPUT connector is
approximately 30 minute intervals. If calibra- disconnected from the input circuits when
tion is disabled, the operater prompt display of the calibrator signal is enabled.
CALIBRATION DISABLED is displayed when
calibration 15 necessary.




The chassis ground switch con- The input connector provides a
nects the input circuit ground 7 high impedance input (1 M) to
reference to chassis ground or ; the -hp-3561A. Up to 42 volts
isolates (floats) it from chassis A peak may be applied to the input

ground. connector.
| WARNING I

Do not isalate the -hp-356TA from earth ground by interrupt-
ing the protective earth conductor inside or outside the
-hp-3567A. Interruption of the protective earth conductor can
subject the operator to lethal voltages.

REAR PANEL CONNECTORS
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External HP-I1B devices are con- LCL key DEFINE ADDRESS softkey and is retained in

nected to the -hp-3561A with the  nonvolatile memary.

rear panel HP-1B connector. The

-hp-3561A, in addition to being The -hp-3561A sampling frequen-

controlled by an external con- EXT SAMPLE cy is controlled through the EXT
traller, can directly plot an image of the display SAMPLE connector when the ex-
trace to an external Hewlett-Packard graphics ternal sampling mode is enabled
language printer or plotter through this connector. through the MODE key. The EXT
The HP-1B address is entered with the front panel SAMPLE input is TTL compatible,




EXT TRIG

External trigger sources are con-
nected to the -hp- 3561A
through the EXTERNAL TRIG-
GER input connector, The
-hp-3561A senses this connector

when EXTERMNAL TRICGGER is selected in the TRIG
SEL key menu. The trigger input is TTL compatible.

SOURCE

The SOURCE OUTPUT connector
is the output port for the

- hp-3561A noise source or
impulse generator. This 50 @
output is enabled with the
SOURCE key menu.

SOURCE
SYNC

A positive SOURCE SYNC output
marks the start of each time
record coinciding with an impulse
or pseudo-random noise output,
If the trigger is derived from the

internal noise source or impulse generator, this out-
put is synchronized to the source trigger signal. The
SOURCE SYNC output is & TTL level pulse.
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CHAPTER 11}
HP-IB OPERATION

The Hewlett Packard Interface Bus (HP-IB) is a bus structure that links the
-hp-3561A to desktop computers, minicomputers, and other HP-IB controlled in-
struments to form autornated measurement systermns. The MP-1B is Hewlett-Packard's
implementation of the IEEE Standard 488-1978, ANSII Standard MC 1.1 and IEC
Recommendation 625-1. The HP-IB commands specifically intended for the
-hp-3561A HP-1B operation are listed and described in Chapter 1V,

DESCRIFTION OF THE HP-IB
All of the active HP-IB interface circuits are contained within the various HP-I1B
controlled devices. The interconnecting ¢able is entirely passive and its role is
limited to connecting the devices in parallel so that data can be transferred from
one device to another.

Every participating device must be able to perform at least one of the following
roles: talker, listener, or controller, A talker transmits data to other devices called
listeners. Most devices can perform both roles, but not at the same time. A con-
troller manages the operation of the bus system by designating which device is to
talk and which devices are to listen at any given time, The -hp-3561A can be either
a talker or a listeper,

The minimurm HP-1B system consists of one talker and one listener without a con-
troller. In this configuration, data transfer is limited te one direction because one
device must be manually set to TALK ONLY and the other device must be manuai-

ly set to LISTEN ONLY. The -hp-3561A can be set to talk only for plotting the
display on a plotter or graphics printer.

The full flexibility and power of the HP-IB is realized when a controller is added to
the systern. An HP-IB controller participates in the measurement by being pro-
grammed to automate, monitor, and coordinate instrument operation as well as
process the measurement results,




Table 3-1. HP-IB Specification Summary

Mumber of Interconnected

Devices: Up to 15 maximum gn gne contiguous bus.

Interconnection Path/Maximum

Cabla Length: Star or linear bus network. Total transmission path length = 2
meters times number of devices, ar 20 meters, whichever is less,
with a2 maximum of 3 meters separating any two devices.

Massage Transfer Scheme: Byte-serial, 8 hit-parallel asynchrenous data transfer using 2 3
wire handshake.

Data Rate: One magabyte per second [maximum) over limited distances, ac-
tual data rate depends upon the capability ‘of the slowest device
invalved in the transmission,

Address Capability: Primary addresses: 31 talk, 31 listen. 1 Talker and 14 listeners,
maximum at one time. (The -hp-3361A does not have secondary,
extended address capability.)

Multiple Controller Capability: In systems with more than one controller, only one can be ac-
tive at a time. The active controller can pass control to anather
controller, but only the system controller can assume uncondi-
tional control. Only one system controller is allowed.

Interface Circuits: Oriver and receiver circuits are TTL compatible,

-hp-3561A HP-IR CAPABILITY
The -hp-3561A interfaces to the HP-1B as defined by IEEE Standard 488-1978. The
interface functional subset which the -hp-3561A implements is specified in Table
3-2.

Table 3-2. -hp-3561A HP-IB Capabhility
-

Code Function

5H1 Complete Source Handshake capability

AH1 Complete Acceptor Handshake capability

T5 Basic Talker; unaddress if My Listen Address (MLA); Talk Only
TEQ Mo Extended Talker capability

L4 Basic Listener; unaddress if My Talk Address (MTA)
LED Mo Extended Listener capability

SR1 Complete Service Request capability

RLY Complete Remote/Local capability

PRG Ma Parallel Poll capability

DC1 Complete Device Clear capability

DT1 Complete Device Trigger capability

Co Mo Controller capability

TALK/LISTEN ADDRESSES
Each HP-1B device has at least one talk and listen address (unless totally
transparent, or a talk only or listen only device). Device addresses are used by the
active controller in the COMMAND MOQDE (ATHN true) to specify the talker (via a
talk address) and the listener (via listen addresses). There may be only one talker
addressed by the controller to talk at any time.

The address of a device is usually preset at the factory and is reset during system
configuration, In the binary repesentation of the address, the device address is the




decimal equivalent of the five least significant bits of the address. (On HP-1B
devices with selector switches, these are the five address switches.) The address
can be from 0 to 30 inclusive. The sixth and seventh bits determine if the address
is a talk or listen address. High level HP-IB drivers typically configure these two
bits autarnatically. Table 3-3 lists the HP.IB addresses if a controller requires the
talk and listen addresses.

Table 3-3. HP-IB Addresses
e
DEVICE LISTEN

-— (usually the
controller)

OO N O TR R e B e e -

@
A
B
C
D
E
F
c
H
!
|
K
L
M
N
o
P
Q
R
5
T
U
v
W
X
Y
z
[
\
]

WoloAa -

The talk and listen addresses fall within the printable ASCIl character set. When a
device receives one of these characters while ATN is true, it becomes addressed.
The ASCII character 7 unaddresses all devices. The device address (set from the
-hp-3561A front panel) is used by HP-IB contrallers most of which automatically
send the talk and listen address characters.

VIEWING THE -hp-356TA HP-IBE ADDRESS
The HP-IB address of the -hp-3561A is stored in a nonvolatile memory (there are no
address switches). The -hp-3561A address appears in the upper left corner of the
@ display when the the LCL key in the HP-IB key group is pressed.




CHANGING THE -hp-3561A HP-IB ADDRESS

Every device on the HP-IB must have a unigue address. The -hp-356TA address can
be set at any address between 0 and 30, inclusive. The -hp-3561A HP-IB address is
stored in the -hp-3561A nonvolatile memory. When selecting an address, remember
that the. controller also has an address (usually 21). To change the HP-1B address:

» Prass the LCL key in the HP-IB key group to display the LCL key menu. The
current HP-IB address appears in the upper left corner of the display.

* Prass the up or down arrow key to select address or enter the new address
directly with the numeric keypad. Notice the address in the display is updated to
reflect the address being entered.

* For values entered with the numeric keypad, terminate the entry with the ENTER
softkey that appears after the first key is pressed,

SELECTING THE TALK ONLY MODE

Press the LCL key in the HP-IB key group to display the LCL key menu. Press the
key ¢corresponding to the TLK ONLY ON OFF softkey to intensify the ON portion
of the label annotation.

BUS MESSAGES

The HP-IB interface system operates in either of two modes: command mode (ATMN
bus management line true) or data mode (ATN bus management line false). If an
-hp- eontraller is used, the bus management lines are configured automatically and
all necessary command strings are issued,

In the command mode, devices on the HP-IB can be addressed or unaddressed as
listeners or talkers. Bus commands are also issued in the command mode. These
commands may instruct the HP-IB interface to control the instrument (like CLEAR
or TRIGGER) but are more often used for bus management (REMOTE, LOCAL,
POLLs, SERVICE REQUEST, ABORT interface activity, or PASS CONTROL). Bus
commands are issued through one of the bus management lines or through the
eight bit data bus. Table 3-4 lists the commands used in the command mode.

In the data mode, data or instructions are transferred between instruments on the
HP-IB. Instructions transferred to the instrument are called device dependent com-
mands. All the commands specifically for the -hp-3561A fall into this category, The
-hp-3561A device dependent commands configure the -hp-3561A, initiate
measurements, initiate data transfers, or define error reporting conditions. These
device dependent commands are meaningless for other instruments., The <hp-3561A
device dependent commands are listed in Chapter IV. The device dependent ¢com-
mands may be sent to the -hp-3561A through the use of the BASIC command QUT-
PUT as shown in the following examples for the -hp- Series 200 computers:




OUTPUT 711, MAXS;”
QUTPUT 7T1T,"NABM,”
QUTPUT 711,”SF2KHZ;"
OUTPUT 711,”5P10KHZ;"

(MAXimum Stop frequency)
{MArrow Band Mode)

(Start Freqg set to 2 kHz)
(5Pan set to 10kMz)

QUTPUT 711;"NMABM;FLAT;AVR S MAXS, PHS,” {NABM = MNArrow band Maode,

FLAT = FLAT top window,
AVRS = RmS AVeraging, MAXS
= MAX 5Span, PHS = PHa5%e
trace).

In these examples, 711 is the device selector. The 11 represents the -hp-3561A ad-
dress that is set through the LCL key. The 7 represents the HP-1B interface select

code of the controller.

Table 3-4. HP-IB Control Commands
]

ABQRT 11O

CLEAR LOCKOUTISET LOCAL

This statement halts all HP-1B activity, The system cantroller
assumes unconditional contral of the bus. The -hp-3561A
becomes unaddressed,

Example for Series 200 Computers:

ABORT 7

CLEAR causes all devices addressed to listen to reconfigure to a
predefined device-dependent condition. The -hp-3361A respands
to the CLEAR message by clearing the interface command buffer

and any pending commands, clearing the SRQ register and error

register, and aborting plots.

Examples for Series 200 Computers:
CLEAR 7 {clears all devices on /O port 7)

CLEAR 711 (clears device addressed 11 an YO port 7)

This message removes all devices from the local lockout mode
and returns the -hp-35671A to local (front panel) contral. The only
difference in form between this bus message and the LOCAL
message is addressing.

Example for Series 200 Computers:
LOCAL 7 (Clears LOCAL LOCKOUT)

LOCAL clears the REMOTE message from the listening device
and returns the device to local (front panel) control, The RMT
LED on the front panel extinguishes if the instrument is in
REMOTE prior to the LOCAL command.

Example for Series 200 Computers:

LOCAL 711 (Local lockout still active if
returned to REMOTE)




LOCAL LOCKOUT

PARALLEL FOLL

PASS CONTROL

REMOTE

SERIAL POLL

SERVICE REQUEST

TRIGGER

LOCAL LOCKQUT disables the LCL front panel key of all
devices on the port to avoid operator interference,

Example for Series 200 Computars:

LOCAL LOCKOUT 7

Parallel POLL is a controller aperation used to obtain informa-
tion from the devices under its control. The -hp-3561A does not
respond,

This message shifts system control from one controller
to another, The -hp-3561A dees not respond.

REMOTE directs an tnstrument to take instructions from the bus.
When the -hp-3561A accepts the remote command, the RMT
front panel LED illuminates and the front panel is disabled ex-
cept for the LCL key. If LOCAL LOCKOUT is issued, REMOTE
cannot be changed to LOCAL from the front panel.

Examples for Series 200 Computers:

REMOTE 711 (switches device addressed 11 from local to
remote

The command SPOLL requests that the -hp-3561A send its status
word, Encoded in the eight bits are the states of several
p-3561A operating parameters (see the Status Word), The byte
returned is put into the variable specified by the command as
below:

Example for Series 200 Computers;
Var=SPOLL(711)

IF Var THEM, , .

The SRQ (service request) bus management line is used by a
device to indicate the need for attention from the controller,
When the <hp-3561A issues an SRQ it also sets bit six of the
status word (see the Status Word) and ilfuminates the front panel
$RQ LED.

When the -hp-3561A is in the HP-1B trigger mode, the -hp-31361A
responds to the command TRIGCER as it would to any other ex-
ternal trigger. The HP-1B trigger mode is enabled with the HPT
HP-[B command,

Examples for Series 200 Computers:

TRIGGER 7
TRIGGER 707

e}




SERVICE REQUESY

One of the five bus management lines connected to every device on the bus (along
with eight data lines and three handshake lines) is the SRQ line. It is used by a
device to indicate the need for attention from the controller. When the -hp-3561A
issues an SRQ it also sets bit six of the status word, Bit six is the require service bit
and is sometimes referred to as the status bit in connection with a poll.

When the controller senses an S5RQ, it can peoll each device to find the device re-
quiring service. A serial poll is used to obtain the status word of each device one
device at a time. After the -hp-3561A replies to a poll, the -hp-3561A clears bit six
along with the SRQ line, Any bit in the status word may initiate an SRQ. The
status word may be masked to select which bits cause the -hp-3561A to set the
SRQ line,

THE 5TATUS WORD

The status word is an eight bit word that the -hp-3561A outputs when requested by a serial
poll. The state of each bit indicates the status of an internal -hp-3561A function (see Table
3-5). Each bit in the status word follows the condition that it is representing. The status
word bits are also latehed in the RSRQ register and are read with the RSRQ command,
A service request is generated when any hit in the status word becomes set.

Example for Series 200 computers: Var=SPOLL(711)

Any status bit that is enabled will cause an S5RQ (and set bit six) when the condi-
tion it represents changes from false to true. An SRQ is also generated when the
bit is first enabled to set the SRQ bit and it is true. As fong as the condition is
true, the bit will stay set. Any status bit that is disabled will follow the condition it
represents, resetting whenever the condition clears,




Table 3-5. -hp-3561A Status Word

BIT VALLE DESCRIFTION
FOSITION

7 128 POWER M. Set when power (s
applied to the -hp-3561A. Reset
by reading the SRQ word. This
bit is enabled or disabled from
setting the SRQ line and bit &
anly with the PwreniRO ON
OFF softkey or the PSRQ
OMN/OFF HP-1B command.

REQUIRE SERVICE, 3¢t when
the :hp3B6TA requires service
{(sent an SRQ). Cleared along
with the SRG line when a serial
poll is performed or the service
request register is read with the
R5RGQ command.

ERROR. This kit reflects an er-
ror condition in the -hp-3561A.
Reset when the error register is
rezd with the ERR! HP-IB
cammand.

READY. %t when the -hp-3561A
has processed the last HP-1B
command ard is ready for the
next command. Cleared sfter
the first byte of a command is
received. This bit is cleared by
the RET command and is not
ser until after the -hp-3561A iy
reset,

FROMT PAMEL STATUS. Set

when a key 18 pressed and key
echo is enabled (HP-1E ¢com-
mand KEYE). This bit is ¢leared
whan the key buffer g read with
key acho, Resat the 5RO with RSRQ
or a serial poll after reading the key
buffer.

OVERLOAD. $et when an
overlaad iy sensed, Cleared
when the overload condition is
no longer present.

TRIGGER. Set whep a trigger is
detected, Reset when the Hp-3361A
is armed to receive a trigger,

MEASUREMENT DOIMNE. Set
when a measurerment is com-
plete. Cleared when a
measurement is started.

Status Word Bit Mumbers  B7 B& B5 B4 B3 B2 B1 BO

108
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MASKING THE STATUS WORD

Masking the status word enables or disables setting the SRQ by the individual bits
in the status word. The SRQ mask is loaded by sending SRQM followed by the
mask. The mask is a number that represents the weighted sum of the binary bits
that are enabled. The mask bit definition corresponds to the status word. Sefting
the mask equal to 32 enables setting of the require service bit by the error bit (See
Table 3-5). Setting the mask to 48 (16 plus 32) enables the error and ready bits to
set the require service bit. Disabling a bit from setting the SRQ also clears the 3RQ
set by that bit. The power on bit is maskable only with the Pwron5RQ ON OFF
softkey or PSRQ ONJ/OFF HP-IB command. The mask status of the power on bit i3
retained in nonvolatile memory.

TRIGGER

When the -hp-3561A is in the HP-IB trigger mode, the -hp-3561A responds to the
command TRIGGER as it would to any other external trigger. The HP-1B trigger
mode is enabled with the HPT HP-IB command. This statement is sent to either a
selected device or all devices addressed to listen on the HP-1B. A device must be
in the LISTEN mode before the trigget message is sent.

Examples for Series 200 Computers:

TRIGGER 7 Trigger all on 7
TRIGGER 711 -hp-356TA only
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CHAPTER 1V
HP-IB COMMANDS

The commands for operating the -hp-3561A through the HP-1B are listed in this
chapter. A complete table of the -hp-3561TA commands is located at the end of this
chapter. HP-IB commands corresponding to a front panel key or softkey are listed
without an operating description. Commands that are for exclusive HP-IR operation
are described in this chapter,

REMOTE FRONT PANEL OPERATION

The Command List specifies all of the cormmands available for -hp-3561A remote
programming via the HP-IB, Note that many of the functions are the remote
equivalent of manually pressing a front panel key and may be executed in similar
sequences,

The HE-IB RMT status light, located in the HP-IB key group on the right side of the
front panel, indicates whether the instrument is currently operating under local
(front panel control) or remote control. Remate operation is accomplished only via
commands transmitted through the HP-1B.

When the instrument is in local, the operation is determined solely by front panel
kev closures. When the -hp-3561A is programmed to remote, operation remains ex-
actly the same as it was in local. Additional commands sent over the HP-IB can
change the mode of operation. Returning to local, either by pressing the LCL key
{if local lockout is not in effect} or by an HP-IB command, causes the instrument
to return to front panel control,

COMMAND SYNTAX

The table of commands is divided into groups of related operations, Each HP-[B
command is listed with a corresponding softkey, Commands that require values

and a suffix have the applicable range limits and suffix. The ON, OFF, AC, DC,

FAST, 5LOW, POS, and NEG suffixes do not require 2 numeric entry.

The following conventions apply to -hp-3561A commands transmitted over the
HP-IB. Spaces within and between commands are ignored but spaces in numbers
and alphanumeric strings are not ignored. Lower case letters are changed to upper
case. Separators are required between commands. The primary separator is the
semicolon but the line feed character is also accepted. The last character transmit-
ted in a HP-1B command string needs to be followed by a separator, Many con-
trollers, such as the -hp- Series 200 computers, can automatically add the line feed
when the BASIC language OUTPUT statement is used. Use of the OUTPUT state-
ment is illustrated in the following example:

OUTPUT 711;"SPIOKHZ” (5Pan set to 10KHZ),




VIEWING THE -hp-3561A HP-IB ADDRESS
The HP-IB address of the -hp-3561A is set to 11 at the factory and stored in a non-

volatile mermory (there are no address switches). To display the -hp-3561A address
press the LCL key in the HP-1B kev group. The address appears in the upper left
corner of the display.

SETTING THE -hp-3561A HP-IB ADDRESS
Every device on the HP-IB must have a unique address. The -hp-3561A address can

be set at any address between 0 and 30, inclusive, When choosing an address,
remember that the controller also has anm address (usually 21). To change the HP-IB

address;

Press the LCL key in the HP-1B key group to display the LCL key menu. The current
HP-1B address appears in the upper left corner of the dispiay.

Press the up or down arrow key to select an address or enter a new address direct-
ly with the numeric keypad. Notice the address in the display is updated to reflect
the address being entered.

For values entered with the numeric keypad, terminate the entry with the ENTER
softkey that appears after the first key is pressed,

The -hp-3561A HP-IB address is stored in a nonvolatile memory. If the contents of
this memory location are destroyed, the HP-1B address defaults to 11,

FRONT PANEL KEY DETECTION/CONTROL
The -hp-3561A can be monitored via the HP-IB and any front panel key closures
can be sensed by the controller. When a front panel key is pressed, it is entered in-
to the key register if the key register is empty. If the key register is full, the key
closure is ignored. Keys entered in the key register are not executed by the
hp-3561A when the -hp-3561A is in remote,

KEYD. The KEY Disable command disables sensing of the front panel keys with the
exception of the LCL key. This command clears the front panel status bit of the
status word and the key register. KEYD is the default FRESET condition.

KEYE. The KEY Enable command enables sensing of the front panel keys. When a
key is pressed, it is loaded into the key register and the front panel status bit (bit
3) of the status word is sef,

KEY2. The -hp-3561A key register is read with the KEY? command, Tables 4-1 and
4-2 list the relationship of the front panel keys to the integer key codes. If the
front panel status bit (bit 3) is masked to set the 5RQ, clear the SRQ with a serial
poll or the RSRQ HP-IB command, after reading the key register.

RFGS. The Read Float Ground switch command transmits the front panel float
ground switch setting. A grounded switch position returns a zero while a floating
position returns a one,




Use of the KEYE and KEY? cornmands is illustrated in the following example pro-
gram segment for the -hp-9836 computer:

QUTPUT 711 “KEYE " b ENABLE -HP-3561A KEY ECHOD
guTeuT 711:"KEY? " -HP-3561A TO LIST KEY
ENTER 711 Key INPUT KEY CODE
IF Key=0 THEN SIMPLE KEY DECODE

FRINT "Buffer empty"
ELSE

FRINT “"Key = ":Key
END IF

Table 4-1. Mumeric Listing of Front Panel Key Codes
]

Key Name Key Code Key Name Kay Code

BLFFER EMPTY
SOFTKEY 7
SOFTKEY 6
SQOFTKEY 5
SOFTKEY 4
SOFTKEY 3
SOFTKEY 2
SOFTKEY 1
RECALL

SAVE

RICHT ARROW
FAST

LEFT ARROW
VERT SCALE
DEFINE TRACE
NEXT TRACE
PRESET

VIEW ON/OFF
RFI, MKR

S5PCL MKR
MEKR

FORMAT
UNITS
STORE/RECALL
RETURMN

NOT USED
BACK SPACE
MKR VAL
DOWMN ARROW
UP ARROW
FRECQ

MODE

00
o
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

FAST RIGHT
FAST LEFT
0

1

4

7
WINDOW
AVG

NOT USED
NOT USED
2

5

8

SOURCE
TIME BUFFER
NOT USED
NOT USED
+/-

3

6

g
PALSE/CONT
START
INPUT
RANCE
NOT USED
NOT USED
PLOT

LCL

ARM

TRIG SEL

32
33
34
a5
36
a7
38
19
40
41
42
43
44
45
46
47
48




Tahle 4-2. Alphabetic Listing of Front Panel Key Codes

Key Name Key Code Key Mame Key Code

ARM 62 SQFTKEY 1 07
AVG 39 SQOFTKEY 2 06
BLFFER EMPTY a0 SOFTKEY 3 05
BACK SPACE 26 SOFTKEY & 04
DEFINE TRACE 14 SQETKEY & 03
DOWMN ARROW 28 SOFTKEY 6 02
FAST 11 SOFTKEY 7 a1
FAST LEFT 33 SOURCE 46
FAST RIGHT 32 SPCL MKR 19
FORMAT 21 START
FREQ 30 STORERECALL 23
INPLIT 56 TIME BUFFER 47
LCL 61 TRIG SEL 63
LEFT ARROW 12 LUMNITS 22
MER 20 UP ARROW 29
MKR VAL 27 VERT SCALE 13
MODE kY| VIEW OMNOFF 17
NEXT TRACE 15 WINDOW 38
NOT USED 25, 40, 41, 48, 34
49, 58, 59 35
PAUSE/CONT 54 43
PLOT &0 51
PRESET 16 36

52
37

RECALL 08
REL MKR 18
RETURN 24 45
RIGHT ARROW 10 23
SAVE 09 . 42

+/= 50

0
1
2
3
4
RAMNGE 57 5 44
&
7
8
9




DISPLAYING THE -hp-356TA SETUP

PARAMETERS

The current value for a define softkey is displayed in the entry area of the display
if the corresponding HP-IB mnemeonic is sent with the corresponding menu
mnemonic. For example, sending the mnemonics CF and FREQ displays the center
frequency value in the upper left corner of the display. Sending the CF mnemonic
does not change the present center frequency value. For the Series 200 computer,
the following program line displays the center frequency value:

QUTPUT 711,~CF; FREQ;”

CONTROLLING THE AUDIBLE BEEPER

The -hp-3561A audible beeper is enabled or disabled over the HP-IB with the BEEP
ONJOFF command. BEEP ON enables the beeper and BEEP OFF disables the
beeper. The beeper is also enabled when the -hp-3561A is preset,

READING AND SETTING THE MARKER

RDMK. The marker position is read with the ReaD MarKer command. Three
variables are required in a program to accept the marker values. The marker values
are transferred in the form of

MNE £ NN, NEE£NN, NE£NN, | CRLF

where NE+ NN is a floating point number and | is an integer. The three floating
point values correspond to the horizontal axis coordinate, the vertical axis coor-
dinate, and the special marker computation respectively. Each value contains up to
20 characters. If a marker is not active, 1.E+ 37 is transmitted for the marker
value. The integer corresponds to a measurement overload on the active trace. A 0
indicates no averload while 1 indicates an overload.

Note
Normally the exponent transmitted for the marker values is
a one or two digit number, However, through the use of math
functions, three digit exponents can be generated. These three
digit exponents will cause an exponent overflow error on some
controllers or calculators.

MVMEK. The marker position command MVYMK is combined with 2 marker position
number (1 through 401 for narrowband, O through 11 for full octave, and 0 through
33 for third octave) to Move the Marker to a distinet horizontal position on the

display.

MMEKP. The marker position command MMKP is combined with a frequency or
time value and unit to Move the MarKer to a horizontal Position on the display.

MMLF. The marker position command MMLF moves the marker one screen position
to the left.




MMRYT. The marker position command MMRT moves the marker pne screen position
to the right.

Use of the MMKP and RDMK commands is illustrated in the following example
program segment for the -hp-9836 computer:

QUTPUT 711 ;"MMKP 25KHZ ;" ! MOVE MARKER TO 25 KHZ
OUTPUT 711 ;"RDMEK" ! -HF-35B1A TO DUMP HMARKER
ENTER 71713X,Y.5.0 ! READ MARKER VALUES

PRINT X ' PRINT X POSITION

PRINT Y ! PRINT Y POSITION

PRINT & ' PRINT SPECIAL MARKER
PRINT O ' PRINT DVERLOAD STATUS

SAVING OR RESTORING

AN INSTRUMENT SETUP

SET. The SET command prefaces binary state data to be loaded into the -hp-3561A.
The new state is set after the last data word is received. Data loaded into the
-hp-3561A must be data output by the SET? command, The received HP-IB data is
checked internally to insure data integrity.

SETZ. The SET? command transfers the instrument state over the HP-IB in a binary
format. The SET? command transmits 630 bytes.

The binary setup data is transmitted in the form of #A LB1 LB2 BYTE1 BYTEZ ..
BYTEn [EQI) {see Figure 4-1), The #A represents the binary ASCH code for # and A.
LB1 and LB2 indicate the number of data bytes (BYTE1 through BYTEn) transmit-
ted. LB1 and LB2 represent the most significant and least significant bytes of the
number of bytes transmitted. BYTE1 BYTE2 ... BYTEn represents the hinary data.
The binary transmission is ended with the HP-1B EQI bus rmanagement line being
asserted on the last byte (many controllers sense or configure the bus management
lines automatically).

Figure 4-1. Binary Data Format




Use of the SET? command is illustrated in the following example program segment
for the -hp-9836 computer. The program segment obtains -hp-3561A setup data and
stores the data on the -hp-9836 disc.

INTEGER Array(i:630H ! SET UP ARRAY
OUTPUT 711:"SET?:" !' -HP-3%R1A TO DUMP SETUP
ENTER 711 USING "# B20(ED":Array(=> ' INPUT BINRKY DATA
' # = ENTER DATA UNTIL
ARRAY IS FULL
630¢(BY» = B30 BYTES
BE26 BYTES FOR SETUR PLUS
t 4 BYTES FOR #A AND SI7E
CREATE BDAT "SETURP™,1.,1260 ' CREATE BINARY DATA FILE
ASSIGN @Path TGO "SETUPT ' CRERTE OQUTPUT PATH NAME
OUTPUT @Path:Array(=) tOOUTRUT BINARY DATA

Use of the SET command is illustrated in the following example program segment
for the -hp-9836 computer. The program segment obtains -hp-3561A setup data
from the -hp-9836 disc and reloads the data into the -hp-3561A.

INTEGER Array{):o30 ' SET UP ARRAY .
ASSTGN @Path TO “SETUP™ ! CRERTE DISC INPUT PATH NAME
ENTER @Path;Array({#) ' TNPUT BINARY DATA FRUM DISC
QUTPUT 711 USING "# K';"SET ™ ! -HP-3561A T0 RECEIVE TRACE
OUTPUT 711 USING "#.630(BY";Arrav(+) P QUTRUT TRACE DATA

t o« = ENTER DATA UNTIL

' ARRAY IS FULL

I 630¢(B) = 630 BYTES

' 62B BYTES FOR SETUP PLUS

! 4 BYTES FOR #A AND S1ZE




-hp-3561A [DENTIFICATION

ID?. The ID command transmits the -hp-3561A identification code (HP3561A} to the
remote interface.

OPT?. The OPT? command transmits the installation status of the bubble memory.
A zero is returned if the bubble memaory is not installed and a one is returned if

the bubble memory is installed.

REV?, The REV? command transmits a pair of revision dates (the revision and
capability date) for the program stored in the -hp-3561A read only memory. The
date code is transmitted as two four digit integer numbers. The years since 1960 are
represented by the first two digits, and the week is represented by the second two
digits in each number.

INTERNAL BUFFERS

The trace and time buffer data can be transferred over the HP-1B in a binary state.
This binary form is useful for storing this data in external memory for reloading in-
to the -hp-3561A at a later time, Data for trace math operations can be loaded into
the -hp-3561A with the LMTB and LPTB commands.

The binary trace data is transmitted in the form of §A LB1 LB2 BYTET BYTE2 ..

BYTEn {EC!] or # LB1 LB2 BYTET BYTE2 ... BYTEn [EOI] (see Figure 4-1). The #A or
#| represents the binary ASCII code for # and A or # and |. LB1 and LB2 indicate
the number of data bytes (BYTE1 through BYTEn) transmitted. LBT and LB2 repre-
sent the mast significant and least significant bytes of the number of bytes
transmitted. BYTE1 BYTEZ ... BYTEn represent the eight bit binary data. The binary
transmission is ended with the HP-IB EQI bus management line being asserted.
Many controllers configure the bus management lings automatically,

Note
The -hp-35671A uses 16 hit data wards internally. The -hp-356TA
transmits the 16 bit dfata words in twa eight-hit bytes, The first
byte transmitted represents the most significant byte and the
secand byte transmitted represents the least significant byte.

DSTB. The DSTB (Dump Selected Trace Binary) command transmits trace data in
binary format over the HP-IB. The -hp-3561A transmits 1028 bytes for all traces.
Time traces transmit #A, the two length bytes, plus 798 bytes of trace data fol-
lowed by 226 bytes of data used internally by the -hp-3561A. The remaining traces
transmit #A, the two length bytes, plus 802 bytes of trace data followed by 222
bytes of data used internally by the -hp-3561A. For information on interpreting the
binary trace data, see the section titled Trace Data Representation.

LSTB. The L5TB (Load Selected Trace Binary) command loads trace data into the
-hp-3561A over the HP-IB. Each trace requires 1028 bytes in the same format as the
DSTB command. Trace data loaded into the -hp-3561A must be data output by the
DSTB command. For non-map displays, LSTB loads trace data into the selected
trace. For full map displays, each L5TB command replaces a successive trace in
the map, starting with Trace 1. The map is reset with the MACM (MAG MAF) com-
mand. Selected traces in a map can be replaced by selecting a trace with the
SLMT (Select Magnitude Trace) command and enabling a single map display with
the SINM (Single Map) command.
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DTBE. Dump Time Buffer Binary transmits the entire time buffer data over the
HP-IB in binary form. The total number of bytes transmitted varies with the

number of time records in the time buifer. The characters #1, plus 348 bytes of in-
ternal data are transmitted prior to the buffer data. Each time buffer time record
transmitted adds 2048 bytes to the total number of bytes.

LTBB. The LTBB (Load Time Buffer Binary) command loads the time buffer with

data transmitted over the HP-IB in binary form. Time buffer data loaded into the
-hp-3561A must be output by the DTBB command, The number of byies transmit-
ted varies with the number of time records in the time buffer.

LMTB. For non-map displays, the LMTB {Load Magnitude Trace in Binary) com-
mand loads data into the selected trace. For full map displays, each LMTB com-
mand replaces a successive trace in the map starting with trace 1, The map is reset
with the MACGM [MAG MAP) command. Selected traces in a map can be replaced
by selecting a trace with the SLMT (select magnitude trace) command and enabling
a single map display with the 5INM (single map) command, The LMTB command
can also load values for math operations on magnitude traces. Trace data loaded
with the LMTE command requires the characters #A, the length bytes, plus 802
bytes for the trace data. Magnitude trace data may be generated by using the 802
bytes of trace data from a DSTB magnitude display data dump. For information on
interpreting the binary trace data, see the section titled Trace Data Representation,

LPTE. The LPTB (Load Fhase Trace in Binary) command loads data into the
selected trace, This command can load values for math operations on phase traces.
Trace data loaded with the LPTB command requires the characters #A, the length
bytes plus 802 bytes for the trace data. Phase trace data may be generated by us-
ing the 802 bytes of phase data from a D5TB phase display data dump. For infor-
mation on interpreting the binary trace data, see the section titled Trace Data
Represention.

Use of the DSTB cormmand is illustrated in the following example program segment
for the -hp-9836 computer. The program segment obtains -hp-3561A trace data and
stores the data on the -hp-9836 disc.

INTEGER Array(i:H14) !USET UP RRRAY
QUTPUT 711, DSTE;" to-HP-356TA TOD O DUMP TRACE
ENTER 7171 USING "« 51400 " tArray (=) ! INPUT HBINARY DATA
f 2 = ENTER DARTA UNTIL
ARRAY TS5 FULL
PS4 » 574 WORDS
toHta WORDS X 2 = 1028 BYTLS
1024 BYTES FOR TRACE PLUS
4 BYTES FOR #& aND SIZE
CREATE BDAT "TRACENAME™,1.1028 tOCREATE BINARY DATA FILE
ASEIGN @Path TO "TRACENAME" ! CREATE OUTPUT PATH NAME
DUTPUT @PathiArray(=) VOOUTRLT BINBRY DRTA




Use of the LSTB command is illustrated in the following example program segment
for the -hp-9836 computer. The program segment obtains the -hp-3561A trace data
from the -hp-9836 disc and reloads the data inta the -hp-3561A.

IMTEGER Array(i:5147 ' SET UP ARRAY
ASSTGN @Path TO "TRACENAME" ! CREATE DISC INPUT PATH NAME
ENTER ®PathiArrayi=) tOINPLUT BINARY DATA FROM DISC
QUTPUT 711 USING "= k";"L&57g " I -HP-3581A4 TO RECEIVE TRACE
QUTPUT 711 USING "7, S5140W2 " sArcay (=) VOUTPUT TRACE DATA
t # - ENTER DATA UNTIL

ARRAY 15 FULL

ST4<4W) = 514 HORDS

514 WORDS X 2 = 1028 BYTES

1024 BYTES FOR TRACE PLUS

4 BYTES FOR #A AND S5IZE

TRACE DATA REPRESENTATION
Each time data word contains the minimum and maximum value of each display

position. The minimum and maximum values are a result of the data point com-
pression of the time record. The first byte of a time data word represents the
minimurn value and the second byte represents the maximurm value. Data ranges from
127 to —128. When time traces arg transmitted using the DSTB command, the first 399
pairs of bytes (after the #A and length bytes) represent the time trace minimum and
maximum values, the remaining 226 bytes are used internally by the -hp-3561A. Time
trace data can be transferred only with the DSTB and LSTB commands.

Each magnitude trace data word contains a value for each display position. The
conversion factor for converting a2 magnitude trace data word (two bytes) to a
magnitude value is 0.005 dB. For example, if the binary word represented 220, the
magnitude value for the data word is 1.100 dB (220 times 0.005). When magnitude
traces are transmitted using the DSTB command, the first 401 data words (after the
#A and two length bytes) represent the magnitude data. Data word 402 represents an
offset value that may be generated with trace math. To compute the magnitude value
with an offset, the offset is added to the product of 0.005 and the display position value.
The remaining bytes are used internally by the -hp-3561A.

Each phase trace data word contains a value for each display position. The conver-
sion factor for converting a phase trace data word (two bytes) to a phase value s
0.1°. For example, if the binary word represented 220, the phase value for the data
word is 22.0° (220 times 0.1). When phase traces are transmitted using the DSTB
command, the first 401 data words (after the #A and two length bytes) represent
the phase data. The remaining bytes are used internally by the -hp-3561A.




\),.

ASCIlI DUMPS

DFCA. The DFCA (Dump File Catalog in Ascii) command displays the bubble
memory catalog and transmits the corresponding entries over the HP-IB. The first
data transmitted is the integer number of catalog lines to follow. A maximum of
129 catalog lines are transmitted. The first two lines are the column headings, and
the remaining lines represent the catalog entries. Each catalog line contains 38
characters. The file name uses the first nine characters of the catalog line. The file
type description starts at character position 21. The file size description starts at
character position 35,

DDSA. The DDSA (Dump DiSplay Alphanumeric display) command transmits the
display atphanumetic data entries over the HP-IB. The display data is transmitted
as 1872 ASCII characters {72 characters times 26 rows). A total of 1876 bytes are
transmitted for the DDSA command,

The alphanumeric display data is transmitted by the DDSA command is in the
form of $A LB1 LB2 BYTE1 BYTE2 ... BYTEn [EQI] (see Figure 4-1), The #A
represents the binary ASCIH code for # and A. LB1 and LB2 indicate the number of
data bytes (BYTET through BYTEn) transmitted, LB1 and LB2 represent the most
significant and least significant bytes of the number of bytes transmitted. BYTE1
BYTE2 ... BYTEn represent the binary ASCII data. The binary transmission is ended
with the HP-IB £O| bus management line being asserted (marny controllers sense or
configure the bus management lines automaticaliy).

Use of the DFCA command is illustrated in the following example program seg-
ment for the -hp-9836 computer.

UIM Named 2931 38) ' DIMENSTON ARRAY FOR 129 LINES
tOF 28 CHARACTERS
QUTPUT 711:"DFCA" Yo-HP-35618 TO LIST CATALDG
ENTER 711 ;Number ' INPUT NUMBER OF LINES
FRINT Mumber;' LINES" ' PRIMT NUMBER COF LINES ON COMPUTER
P SCREEN
FOR I=1 T0 Number PSTART LOOP 70 INPUT AND PRINT LINES
ENTER 711 ;Name®(I) POINPUT LINE
FRINT Name%(I) ' PRINT LINE ON COMPUTER SCREEN
NEXT I




DISPLAY CONTROL

HP-IB commands for the display enable control of the display functions, annota-
tion of the display, and graphics control of the display. These functions are not
available with the front panel keys.

CRTP. The CRTP (CRT Print) command writes alphanumeric characters on the
display. The command has the form CRTP ROW, COLUMN “MESSAGE” where
ROW is the starting display row with a range of 1 to 26 and column is the starting
column with a range of 1 to 72. The INDD command can prevent messages written on the
display from being destroyed by trace and annotation updates.

SFBP. The SFBP (Select Full Bright Plane) command enables a full intensity display
mode for the CRTP command.

SHBP. The SHBP (5elect Half Bright Plane) command enables a low intensity
display mode for the CRTP command.

INDD. The INDD (Instrument Display Disable) command inhibits the -hp-3561A
from updating the display. The display is returned to normal with the INDE
command,

INDE. The INDE (INstrument Display Enable) command clears the display then
restores the display to normal operation., Normal display is enabled automatically

when the -hp-3561A is returned to the local mode.
CRTC. The CRTC {CRT Clear) command clears the display.

CRCN, The CRCHN (CRt CoMtrol) command enables or disables power to the display.
CRCN ON enables the display, and CRCN OFF disables the display.

The following prograrn segment disables display updates and prints “HP 3561A
DYNAMIC SIGNAL ANALYZER” on the full bright display plane.

QUTPUT 7113 INDD;" 'DISABLE DISPLAY UPDATES
OUTPUT 711;"SFBP;" !SELECT FULL BRIGHT PLANE
!

'
QUTPUT 711;"CRTP 6,18.""HP 3561A DYNAMIC SIGNAL ANALYZER™""




PLOT CONTROL

Plotting or printing of the display is accomplished with the PLT and PLCP HP-1B
commands. These two commands correspond to the PLOT and COPY TO PRINTER
softkeys. The -hp-3561A activities are dedicated to transfering the data necessary to
generate the plot after either of these commands is issued. The -hp-356TA sets the
HF-IB EOI bus managernent when the plot is complete. A plot is aborted by issuing
a command to -hp-356TA.

The following program segment plots the -hp-3561A display to a plotter.

QUTPUT 7113 "PLT Y teMP-35814 TD PLOT

SEND 7:UNT UNL TUNTALK UNLISTEN

SEND 75TALK 11 t-RHP-35610 70 TALK

SEND 7:LISTEN 5 DATA 'PLOTTER TO RECEIVE DATA
FAUSE YWALT FOR HP-IB BUS TO CLEAR

DISPLAY OF MENLIS AND HP-IB COMMANDS

DAG. The DIAGnostics ON/OFF command enables or disables the display of the
menus and HP-IB commands. The last 49 characters received via the HP-IB are
m displaved when the diagnostics mode is enabled. When the diagonistics mode is

enabled, the HP-1B handshake speed is reduced to provide time to read the HP-I1B
commands as they are displayed. Normal operation of the -hp-3561A is with
diagnostics disabled.

Note

The RMT indicator on the -hp-3561A can be used for a quick
operational check of the HP-IB. Refer to the Controller
Operating Manual and find the section describing the HP-1B
REMOTE Message. When this message is sent to the -hp-3561A,
the RMT indicator shauld illuminate. If this does not occur,
check the cabling, the -hp-3567A address and the syntax of the
controller statement. An example of the REMQTE Message as
implemented by -hp- Series 200 computers is REMOTE 711.

READING AND MASKING THE STATUS WORDJ/ERROR CODES
The status word is an eight bit word that the -hp-3561A outputs when requested by
a serial poll or the RSRQ command (see Table 4-3). The state of each bit indicates
the status of an internal -hp-3361A function, A service request is generated when
any unmasked bit in the status word becomes set.




RSRQ. The Read SRQ command transmits the contents of the status word request
register and resets the request register. The status word request register provides a
latched representation of the enabled bits in the status word when an 5RQ occurs
tsee Table 4-3). When the status word request register is read, the SRQ bit of the
status word is reset. The integer number transmitted is the sum of the weighted bits
of the status word.

ERR2. The ERR? command transmits the code for the last error that accurred and
resets the error register and error bit in the status word, Table 4-4 [ists the error
code definitions,

SROM. The Set ReQuest Mask enables or disables setting the SRQ by individual
bits of the status word (see Table 4-3). The SRQ mask is loaded by sending SRQM
followed by the mask. The mask is a number that represents the weighted sum of
the binary bits that are enabled, The mask byte definition corresponds to the status
byte. Setting the rmask equal to 32 enables setting of the require service bit by the
error bit. Setting the mask to 48 (16 plus 32) enables the errar and ready bits to set
the require service bit. The power on bit is maskable only with the Pwron5RQ ON
OFF softkey or PSRQ QON/OFF HP-IB command.

PSRQ. The Power on SRQ command enables or disables sending a power on 5RQ
by the «hp-3561A. ON or OFF is used to enable or disable the power on 5RQ.

MEASUREMENT COMPLETE BIT

The MEASUREMENT DONE bit (bit 0) in the status word provides a way to monitor
the progress of a measurement over the HP-IB. The bit is ¢leared by PRESET (RST),
START (STRT), continuing a measurement with PAUSE/CONT (CONT]}, or START
CAPTURE (5CAP) keys and HP-IB mnremonics in all operational modes. In the nar-
row band and time capture modes, the MANUAL ARM (MARM) and MAG MAP
(CLEAR) (MAGM) keys and HP-IB mnemonics clear the measurement done bit. For
finite average measurements, the bit is set when the averaging process is complete.
For time capture measurernents, the bit is set after data capture is complete and
the display is updated. The bit is set during free run and continuous average
measurements after 1024 data samples are collected. To insure that the measure-
ment done bit indicates a complete measurement when set, the measurement done
bit should be cleared when the measurement is to be performed,

JUTPUT 711" CREMTE " YSET SRG O MASK TO ALLOW OnLY
TMEASUREMENT DONE BIT TO SET SRQ
OUTPUT 7111 RSRAL™ TCLEAR ANY CURRENT SRQ
DUTPUT Z13:"5TRT:" TETART MEASUREHMENT
ON INTR 7 GOTO Continue 'DEFTHE INTERRUPT ERANCH
ENABLE INTR 7:2 TENRBLE HP-1B INTERFACE TO GENERATE
YORG INTERRUPT
Time=TIKMEDATE YREAD START TIME FROM INTERNAL CLOCK
REPERT YOELAY LOGP 70 WALIT FOR SRE INTERRUPT
UNTIL TIMEDATE-Time>1000 TEND LODP TF MEASUREMENT TIME EXCESSIVE
DISP "=HP=-3561A TIME JUT™ 11000 SECOMDS)
GOYO Exit
Continue! tCONTIMUE HERE IF INTERRUPT
A=SPOLLCZ 112 YSERIAL POLL OF -HP-25G61A
‘ DISP "MEASUREMENT DONE™
Exit: CONTINUE HERE IF TIME U7




Table 4-3. -hp-3561A Status Word

BT VALUE DESCRIPTION
POSITION

7 128 POWER ON. Set when power is
applied to the -hp-3561A. Reset
by readmg the SRQ word. This
bit is enabled or disabled from
setting the SRQ fine and bit 6
only with the PwronSRQ ON
QFF softkey or the PSRQ
ONJOFF HP-!B command

REQUIRE SERVICE. Set when
the -hp-3561A requires service
(sent 2n SRQ) Cleared along
with the SR line when a serial
pell 15 performed or the service
request register is read with the
RSRQ command

ERROR This bit reflects an er-
ror condition in the -hp-3561A
Reset when the error register 15
read with the ERR? HP-IB
command

READY Set when the -hp-1561A
has processed the last HP-IB
command and 15 ready for the
next caommand. Cleared after
the first byte of a command is
recerved This bit is cleared by
the RST command and 15 not
set until after the -hp-3561A s

reset

FRONT PANEL STATUS. Set

when a key is pressed and key
echo is enabled (HP-IB com-

mand KEYE) This bit is cleared
when the key butfer is read with
the KEY? HP-18 command or the
KEYD command disables the key
echo. Reset SRQ with RSRQ or a
serial poll after reading the key
buffer.

QVERLOAD. Set when an
overload is sensed. Cleared
when the overioad condition is
no longer present

TRIGGER. Set when a trigger is
detected. Reset when the -hp-3561A
is armed to receive a trigger.

MEASUREMENT DONE. Set
when a measurement is com-
plete. Cleared when a
measurement is started.

Status Word Bit Numbers B7 86 B5 B4 B3 B2 B1 BO
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Tahle 4-4. HP-1B Errotr Codes
|

— 100 MP-1B SYMTAX ERROR

— 205 ENTRY MUST BE < = or ENTRY MUST BE » =

- 210 PHASE NOT ALLOWED IN MAP MODE

- 11 TIME NOT ALLOWED IN MAP MODE

- 212 START POINT GREATER THAN 51ZE OF BUFFER

-3 ILLECAL FILE REFERENCE

-4 FILE DOES NOT EXIST

— 215 CANNOT PERFORM RECALL: FILE DATA INVALID

[ CAMNOT PERFORM STORE: TRACE DATA INVALID
-n7 CAMMOT PERFORM STORE: NO BUFFERED DATA

- 218 CANMNOT PERFORM STORE: __ MORE BUBBLE RECORDS REQD
-~ 219 ILLECAL COMMARMND: BUBBLE NOT INSTALLED

—-222 NO CATALOGC PRESENT

—223 NO HPIB LISTEMER; HP-1B ABORTED

— 224 ILLEGAL COMMAND WHEN TRACE I5 A MATH FUNCTION
—225 OMNLY SELF TEST COMMANDS ALLOWED

- 226 SYSTEM BUSY, OMLY ABORT COMMANDS ALLOWED

— 227 TALK ONLY MUST BE ON TO PRINT QR PLOT

— 219 WARMNING, PRESENT ADDRESS IS STILL IN USE

—230 HP-IB ACTIVITY DETECTED WITH TALK ONLY ON

— 233 MEMORY BUSY

—234 CONTROLLER PRESENT, TALK OMLY NOT ALLOWED
—235 ENTRY OF ZERO INVALID

— 236 HP-IB LOCAL LOCKOUT SET

— 237 HP-IB REMOTE SET

— 238 CANNOT DO OUTPUT, MO BUFFERED DATA

~-239 ILLEGAL MATH FUNCTION

— 241 CANNOT PERFORM STORE: MAP INCOMPLETE

— 2472 CAMNNOT PERFORM RECALL: MAF IN PROGRESS

- 243 MAX ALLOWABLE INDEX FOR THIS MAP STORE IS5
— 244 LUNRECOVERABLE TRACE IN RECALLED MAP

— 245 CENTER FREQ MLIST BE < HERTZ

— 246 ONLY ZOOM FACTOR =1 ALLOWED

— 249 DIVIDE BY CONSTANT ZERO

— 250 MEASUREMENT DATA DOES NOT MATCH FUNCTION
—251 STORED DATA 1S MOT PROPER TYPE

— 252 M1 DOES NOT CONTAIN VALID DATA

— 7533 M2 DOES NOT CONTAIN VALID DATA

— 155 CANNOT DO MATH ON STORED TIME DATA

— 236 ONLY +,—,%/ ALLOWED ON 1/ OR 1/3 QOCTAVE DATA
— 257 NMARROW BAND AND OCTAVE DATA MAY NOT BE COMBINED
— 258 PHASE DATA NOT AVAILABLE IN OCTAVE MODES

— 259 CANMNOT COMBINE 171 AND 1/3 OCTAVE DATA

=261 MARKER UNDEFINED

— 262 INCORRECT INPUT LENGTH

— 263 MARKER VALUE NOT A VALID EMTRY




Tahle 4-4 Continued

— 264 COMMAND INVALID FOR TIME TRACE

— 265 COMMAND INVALID WHEN MEASUREMENT |5 PAUSED

— 266 FRE-TRIC LIMIT RECORDS (., 5EC5]

— 267 POST-TRIC LIMIT RECORDS (.. SECS)

— 268 INSUFFICIENT DATA FOR PROCESSING

— 69 EXTERNAL SAMPLING NOT ALLOWED IN OCTAVE MODES

=270 COMMAND INVALID IN TIME CAPTURE WITH MAF DISFLAY

=271 MAPRS WOT AVAILABLE 1IN OCTAVE MODES

—272 AVERACE MAG ONLY AVAILABLE IN TIME CAPTURE MODE

— 3273 INPUT MAC NOT AVAILABLE 1IN TIME CAPTURE MODE

— 274 ILLEGAL COMMAND FOR A NOMN-MAGNITUDE TRACE

— 276 COMMAND OMLY VALID IN TIME CAFTURE MODE

- 377 SPECIAL MARKERS NOT ALLOWED IN OCTAVE MODES

— 180 COMMAND INVALID: UNITS ARE ORDERS WITH EXT SAMPLE

—28 COMMAND INVALID: MAP 15 OFF

— 282 COMMAND NOT VALID IN OCTAVE MODE

— 283 COMMAND ONLY VALID IN OCTAVE MODE

— 284 MATH CONSTANT MUST BE < =3276 FOR PHASE or MATH CONSTANT MUST
BE == —3276 FOR FPHASE

— 285 DELETED FILE HAS BEEN RESTORED

— 286 FILE DOES NOT EXIST OR MAS BEEN DELETED

— 287 COMMAND INVALID IN MAP MODE

— 288 COMMAND INVALID FOR STORED TRACE

— 289 CHECKSUM ERROR DETECTED

— 291 STORED MATH NOT ALLOWED IM MAP MODE

—292 ILLEGAL SUFFIX FOR THIS ENTRY

— 193 CANNOT CONTINUE AVERAGE, AUTO RANGE OR CAL OCCURED

— 294 REAL VALUE OUT OF RANGE

— 295 INVALID TRACE DATA

—29% OCTAVE TRACES NOT ALLOWED IN MAF

— 297 COMMAND INVALID FOR PHASE TRACE

=298 WARNING: REQUESTED MARKER POSITION QUTSIDE DATA LIMITS

- 299 UMABLE TO DEFINE UMIT@MARKER WHEN MARKER = 0 VOLTS

— 320 CAL FAILURE: FFT TIMEOUT

—in DMA ERROR DETECTED or CAL FAILURE: DMA TIMEQUT

- 332 NO INTERNAL CLOCK

-323 FRONTEMND PROCGRAMMING ERROR DETECTED

—324 BURBLE MEMORY ERROR: RECALL FAILED

—325 BUBBLE MEMORY ERROR: 3TORE FAILED

— 326 NOMVOLATILE MEMORY ERROR: FORMAT REQUIRED

— 327 BUBBLE MEMORY ERROR: CANNOT INITIALIZE

— 338 CMOS MEMORY ERRCIR: RECALL FAILED

— 329 NONVOLATILE MEMORY DIRECTORY REAL} ERROR

=330 CAL FAILURE. PRN PHASE BAD AT ZKHZ

- CAL FAILURE: NO TRIGGER

— 33z CAL FAILURE: A/D COUNTER MISMATCH

~ 333 CAL FAILURE; CORRECTION TOO LARGE

—334 CAL FAILURE: 64KHZ PHASE UNDEFINED

- 510 ESRE PHASE COUNTER OVERFLOW

-5 EXTERMAL SAMPLE TOO FAST OR INCOMPATIBLE




FRONT PAMNEL KEY
ARM
AVERAGE

DEFINE TRACE

MENU ENTRY
NONE

NONE

QFF

RMS

RMS EXP WCHT
PEAK HOLD

TIME

DEFINE NUM AVCS
OFF

OCTAVE RMS
QCTAVE EXP WCHT
QOCTAVE PK HOQLD
OCTAVE PR CONT
DEFINE NUM AVCS
SETUP SELECT
DEFINE AVC QVLP

OVLD REJ OM OFF
NORMAL DISFLAY

FAST DISPLAY

REPEAT DISPLAY

FIMITE

NOME

MAG

PHASE

TIME

INPUT MAC
AVERAGE MAG

MATH FUNCTION

HP-1B PROGRAMMING SUMMARY

HP-1E
MMHEMONIC
MARM

RANGE SUFFIX

EXCLUSIVE
SELECTION

1-16383

EXCLUSIVE
SELECTION

1-16383

PCT
QON/OFF

EXCLUSIVE
SELECTION

EXCLUSIVE
SELECTION

DESCRIFTION
Arm trigger circuits via HP-IB

Note
Changing tvpe of averaging during a
reasurement reatarts the measure-
rmant.

Display average mepu

Average off

Select RM3 averaging

select RMS exponential weighting
averaging

Select peak hold averaging
Select time averaging

Define number of averages

Third octave average off

Sefect third octave RM3S averaging
Select third octave RMS
exponential weighting averaging
Select third octave peak

hold averaging

Select third octave peak

hold continuous averaging

Define number averages for third
octave mode

Display average setup select menu
Define average overlap
Enable/dizable overload rejection
Select normal display (not available
peak hold and RM5 exponential
averaging)

Fast average display (not available
peak hold and RMS exponential
averaging)

Select repeat display (not available
peak hold and RMS expanential
averaging)

Enable peak hald continuous
averaging (peak hold mode selected
— AVPH)

Enabla peak hold finite averaging
(peak hold mode selected — AVPH)

Display define trace menu

Select magnitude display

Seleet phase display (harrow band
and time capture modes)

Select time display

Select input magnitude display
(narrow band and third octave
modes)

Select average magnitude display
[time capture)

Select math function display




HP-IB PROGRAMMING SUMMARY (Cont)

HF-IB
MENU ENTRY MNEMONIC  RAMNGE SUFFIX

DFFINE MATH TCN DMFN YF1F2F3”

DESCRIPTHON
Define math function {Use MG/BW

FROMNT PAMEL KEY
DEFINE TRACE

{Cant}

BOWN ARROW

FORMAT

MG
M1
M2

DEFINE K1
DEFINE K2
TIME SEIECT
TIME REAI

TIME IMAG

INPUT TIME
COMPRESS REAL

COMPRESS IMACG

TIME HI 5PAN
TIME MID S5PAN
TIME LO SPAN

MNONE

NOME

SIMGLE

UPPER LOWER
FRONT BACK

MAGC MAP (CLEAR)
VERTICAL OFFSET
VERTICAL OFFSET
SNCL MAF FULL MAP
SNCL MAF FULL MAP
DEFINE # IN MAP

SELECT ONE
FOR F1

SELECT OME
FOR F2

SELECT ONE
FOR F3
IF F2 1%
+,—.% OR/

ENT
EMT

for spectral density)

Magnitude trace math function
Math file 1

Math file 2

Phase trace

Add

Subtract

Multiply

Divide

Single integration

Double integration
Differentiate

Magnitude or phase trace
Math file 1

Math file 2

Constant 1

Constant 2

Bandwidth

Define K1

Define K2

Display time select menw
Selact real time display
(Marrow band and time capture
modes)

Select imaginary time display
{Marrow band and time capture
modes)

Select input time

Select compressed baseband real
time (time capture mode)
Select compressed basebang
imaginary time (time capture mode)
Select third octave high span
Select third gctave mid span
Select third octave low span

Down arrow

Display format menu

Single trace dispiay

Dual trace upper lower display
Dual trace front back display
Magnitude map display
Vertical map display

Offset map display

Single map display

Full map display

Define number of traces in map
[map size)




HP-1B PROGRAMMING SUMMARY (Cont)

HP-IB
FRONT PANEL KEY MENLI ENTRY MNEMONIC  RANMGE SUFFIX DESCRIPTION
FREQY
MOME FREQ Display frequency menu
0-100 kHz MAXS Select maximum span
DEFINE START SF 0-100kHz MHZ, Defing start frequency
HZ KHZ
MRPM, RPM,
KRPM,
MORD, ORD,
KORD
DEFINE CENTER 0-100kHz MHZ, HZ, Define center frequency
KHZ
MRPM, RPM,
KRPM
MORD, ORD,
KORD
DEFINE SPAN 01024Hz- MHZ, HZ, Define display span
100kH =z KHZ, MEFM,
RPM,
KRPM
MCRD, ORD
KORD
DEFIME TIME LEN 4mS- USEC, Defing time length
657 Min. MSEC,
SEC, MIN

FRQ AXIS LIN LOG EXCLUSIVE Select linear frequency axis .
FRQ AXI5 LIN LOG SELECTION Select [ogarithmic frequency axis U

MAX STOP Select third octave maximum band
DEFINE $TOPF FRG 1.25, 25, 5, , Define octave stop frequency

10, 20, 40,

80 kHz
DEFINE STOP BMD 3, 34, 37, Define octave stop band

40, 43, 46,

49

MOME QOMNICFF Display input rmenu

AUTO CAL ON OFF ONJOFF Enable/disable auto calibration
SINGLE CAL Enable single auto calibration
COUPLE AC DC ACIDC Select acidc input coupling

A WT FLT ON OFF OMNJOFF Enable/disable A-weighting filter

ICP CLURRENT O QFF Enable/dizable ICP cument source

CAL 5IC ON OFF ON/OFF Enable/disable calibration signal source

KEYPAD
Mumeric characters
Decimal point
Megative
Positive




FRONT PANEL KEY
MER

MEHR VALUE

MODE

NEXT TRACE

FAUSE/COMT

MENU ENTRY

NOME

MER OR OFF
MKR->PK
MER->FULL SCL
MKR-=»CTR FRQ
PEAK TRK OMN QFF
STEP ON QFF
DEFINE MER POS

NOME

NONE

NARROW BAND
THIRD QCTAVE
FULL OQCTAVE
TIME CAPTURE
EXT SAMP ON OFF
DEFINE PULS/REYV
TEST SCLECT
DEFIME TEST NUM
START SMNGL T5T
START CONT T3T
STOQP TEST

ERR STOP OM OFF
EXIT TEST MODE
CONTINUE

NONE
NOMNE
NOME

HP-IB PROGRAMMING SUMMARY (Cont)

HP-IB
MMNEMONIC

MER
MMEK
MEPK
MIFS
MECT
MSPT
METP
MMEKP

RANGE

EXCLUSIVE
SELECTION

SUFFIX

OMN/OFF

ONOFF
ONJOFF
MHZ, HZ,
KHZ

MRPM, RPM,
KRPM
MORD, ORD,
KORD
USEC, MSEC
SEC, MIN
MREY, REV,
KREV

OMFOFF
ENT

ENT

QMJGFF

DESCRIPTION

Display marker ment
Enable/dizable marker

Mave marker to peak signal
Asgign full scale to marker value
Move marker to center frequency
Enable/disable peak track
Enablejdisable marker step

Move marker to specified position
{MREV, REV, KREV apply only
to time traces

Enter marker value

Display mode menu

select narrow band mode
Selact third octave mode
Salact full octave mode
Select time capture mode
Enable/disable external sample
Define units pulsesirevelution
Display test select menu
Define test number

Start single test

Start continuous Lest

Stop test

Enable/disable error stop

Exit test mode

Continue test

Select trace A
Sefect trace B
Select map trace numbser

NONE Pause measurement [using PALIS im-
mediately after an autorange can
leave the -hp-3561A input range in-
correctly set. If autorange is used,
allow time for the -hp-3561A to
select the correct range.)

Continue measurement




HP-IE PROGRAMMING SUMMARY (Cont)

HF-1B
FROMT PANEL KEY MENU ENTRY MMNEMONIC  RANGE SUFFIX DESCRIPTION

PLOT
NOME PLOT Display plat menu
PLOT PLT Plot disptay
COPY TO PRINTER PLCP Plat display copy on printer
AMMNOTATE ON OFF PLAN OM/OFF Enahle/disable plot annotation
MKR LIST ON OFF PLML OMNJOFF Enable/disable marker listing
CRID ON/OFF GRID OMN/OFF Enable/disable plotting grid
SETUP SELECT PLMS Display plot setup menu
DEFAULT SETUP FLD% Select default setup
PLOT 5PD 5LOW F5T PLS FAST/SLOW Select fast/slow speed plot
DEFIME A LIME FDAL ENT Define A line
DEFINE B LINE PDBL ENT Define B ling
DEFINE A PEN PDAP ENT Define A pen
DEFIME B PEN FOXBP ENT Define B pen
DEFINE GRID PEN PDCGE ENT Define grid pen
PRESET
NONE RST Preset instrument
RANGE
NOME RANC Display range menu
ALUTO RNG OM OFF ARNG OM/OFF Enable/disable auto-ranging
DEFINE RANGE DRNGC MVREM, Define input sensitivity range
VRMS, DBV
MW, W,
DBEM

DEEW, .
EU, ERMS &

SINGLE AUTO RNG SARG Enable single auto range

RECALL
NOME RECL Display recall menu
RECALL PWR DOWN RPWD Recall power down state
DEFIME FILEMAME DSFM “FILEMAME™ Drefine state file name [restricted
to 1 through & without hubble
memaory)
USE CAT FILEMAME UCFMN Use catalog file name
RECALL 5TATE RATA Recall state from memory file
defined by DSFN or UCFN
CATALOG ON QFF CATD OM/OFF Enable/disable ¢cataiog display
REL MKR
NOME RMKR Display relative marker menu
REL MKR ON OFF MREL OMN/OFF Enabie/disable relative markers
MKR -~ >REF MRRF Marker values into reference
registers
DEFINE MAC REF MEMR MVEMS, Define magnitude reference
VRMS, DBV
MW, W,
DBM
ENT, DBEV,
EU, ERMS
DEFINE PHAS REF £ 180 DEC, ENT " Define phase reference
DEFIME FRE() REF 0-100 kHz MHZ, HZ, Deftne frequency reference
KHZ
MREPM,
RPM, KRPM,
MORR), ORD,
KORD
DEFIME TIME REF USEC, MSEC, Define time reference
SEC, MIN
MREV, REV,
KREY




®

HP-1B PROGRAMMING SUMMARY (Cont)

HP-I1B
FRONMT PAMEL KEY MENU EMTRY MNEMONIC RAMNGE SUFFIX DESCRIPTION
SAVE
NONME SAVE Display save menu
DEFINE FILENAME DSFN “FILEMAME” Define file name
(restricted to 1 through 6 without
bubble memory)
USE CAT FILENAME LIse catalag file narme
SAVE STATE Save state in memory file
defined by DSFN or UCFMN
DELETE Delete state file named by D5FN
or UCFN
CATALOG OM QFF OMNIOFF Enable/disable catalog display
SCURCE
MOME Display source menu
QFF Source off
PERIODIC NOISE EXCLUSIVE Enable periodic noise
RANDOM NOISE SELECTION Enable random noise
IMPULSE Enable impulse output
DEFINE ATTEN 0.40.5 Define source attenuation
(2.5 dB steps)
DEFINE RFC/IMPL 132767 Define records per impulse
SPCL MKR
NOMNE Display special marker menu
OFF special markers off
BAND POWER Setect band power special marker
HARMONIC Select harmonic speeial marker
@D SIDEBAMND Sefect sideband power special
marker
SETUP SELECT Dizplay setup select meny
DEFINE CARR FRO 0-100 kHz MHZ, HZ, Define carrier frequency
KHZ
MRPM,
EPM, KRPM
MORD, ORD,
LORD
DEFINE $B FRQ 0100 kHz MHZ, HZ Define sideband frequency
KHZ
MRFPM,
RPM, KRPM,
MORD, QRD,
KORD
DEFINE MUM B 0-10 ENT Define number of sidebands
DEFIME FUND FRO 0100 kHz MHZ, HZ, Define fundamental frequency
KHZ
MRPM, EPM,
KRPM
MORD, ORD,
KORD
DEFINE MUM HARM 0:20 ENT Define number of harmonics
DEFIME LEFT FRQ 0100 kHz MHZ, HZ, Define left frequency
KHZ
MREPM,
RPM, KRPM
MORD, ORD,
KORD
DEFINE RIGHT FR() 0-100 kHz MHZ, HZ, Define right frequency
KHZ
MREM,
RPM, KRPM
MORD, CRO,
KORD




FROMNT PAMEL KEY
START

STORE/RECALL

STORE/RECALL
(cont)

TIME BUFFER

TIME BUFFER
(cont)

MENLU ENTRY

MOME

NOME

TRACELBL OM OFF
DEFINE TRACELBL
STORE IN M1
STORE IN m2
RECALL M1
RECALL M2

TRACEFLE SELECT
DEFINE FILENAME

USE CAT FILENAME
STORE TRACE

RECALL TRACE
DELETE

CATALOGC ON OFF
NONE

START CAPTURE

DEFIME # OF REC
DEFIME START t

DEFIME % IMCR
DEFINE ZOOM X

DEFIME ZOOM FRQ

BUFFERFILE SELECT
DEFINE FILENAME
USE CAT FILENAME
RECALL BUFFER
STORE BUFFER
DELETE

CATALOG ON OFF

HP-IB PROGRAMMING SUMMARY (Cont)

HP-1B
MMNEMONIC

STRT

3TRC

TRLE

oTLe
STEM
5TEM
RTFM
RT5M

RTRS
DTFN

UCFN
5TTR

RETR
DTRC
CATD
TBUF
SCAP

TBNR
TBST

RANGE

"LABEL"

“FILENAME”

1-40
0-28646 Min

A-100
1,245 8,
10, 16, 20,
25, 32, 40

“FILENAME"

SUFFIX

CON/OFF

OMOFF

REC

USEC MSEC,
SEC, MIN
MREV,REV,
KREV

PCT

ENT

MHZ, HEZ,

- KHZ

MRFM, RPM
KR
MORD, ORD,
KORD

QONJOFF

DESCRIFTION

Start measurement

Display store/recall menu
Enable/disable trace label

Defing trace label

Stere in first math file {M1)

Store in second math file (M2)
Recall trace from first math file {M1)
Recall trace from second rmath file
(M2)

Display bubble metmary file menu
Define trace bubble memaory fila
name

Use catalog filename

Store trace named by DTFN or
UCFM in bubble memory

Recall trace named by DTFM or
UCFN from bubble memory
Delete trace narmed by DTFN or
UCFM from bubble memory
Enable/disable catalog display

Display time buffer menu
Start time capture

Pefine number of time records
Define start time record

Define percent increment
Deafing zgom factor

Display time buffer file menu
Define tirme buffer file name
Use catalog file mame

Recall time buffer file defined
by DBFN or UCFH

5tore time buffer file defined
by DBFN or UCFM

Delete time buffer file defined
by DBFN or UCFN
Enable/disable catalop display




FRONT PAKEL KEY
TRIGC SEL

UMITS

HP-IE PROGRAMMING SUMMARY (Cont)

MENL/ ENTRY

NOME

FREE RUM TRIGGER
FREE RUN TRIGGER
MAN ARM AUTO ARM
MAN ARM AUTO ARM
INPUT TRICCER
EXTFRMAL TRIGGER
SOURCE TRIGGER
INTERNAL TRIGGER
NONE

SETUPR SELECT

SLOPE POS NEG
DEFINE % OF RNGE

DELAY OM OXFF
DEFINE + —DELAY

NOME

VOLTIdBY)

VOLT 2 (dBV)
mW(dBm)
EUdREL)

EU 2dBEL)

UMIT CAL SELECT
X UNITS SELECT
HZ(5EC)

RPM(5EC)
ORD(REV)

DEFINE HZ/ORD
DEFINE IMPEDMCE
DEFINE VAUNIT
DEFINE UNIT @ MKR
DEFINE EU LBL

DEFINE EU=DdB

HP-IB
MNEMONIC

TRIG
TRFR
TRCR
TRMA
TRAA
IPTC
EXT
SCT
INTT
HPT
TSMS
SLOP
TLPR

DELY
DLY

RANGE

EXCLUSIVE
SELECTION

EXCLUSIVE
SELECTION

EXCLUSIVE
SELECTION

“LABEL”

SUFFIX

POSNEG
PCT

ONJOFF
USEC, M5EC,
SEC, MIN
MREV, REV,
KREV

MHZ, HZ,
KHZ
MOHM,
OHM,
KOHM
MV, ¥V
DBEU, EU
ELURMS

DBEU, EV
ELRMS

DESCRIFYION

Trig display trigger menu
Enable free running trigger
Enable trigeer mode
Enable manual arm

Enable auto arm

Select external trigger
Select input trigger

Select source trigger
Select internal tripper
Select HPIB trigger
Display trigger setup mena
Select positive/negative trigger slope
Define trigger leve! as percent of
input range (5% steps)
Enable/disable trigeger delay
Nefine delay time

Display units menu

Select vertical axis units — volts/dBY

Select vertical axis units V4/dBY

Select vertical axis units — watt/dBm

Select vertical units — engineering
units

Select vertical units EUYdBEL
Display unit calibration select menu
Display X units select menu

Select horizontal units — Herte/
seconds

select horizontal units —
rpmfseconds

5elect horizontal units — orders/
revolutions

Define hertzjorder calibration

Define impedance

Drefine units in voltsfunit
Define units at marker

Define label for engineering
units

Define engineering units equal to
0dB




FRONT PANEL KEY
UP ARROW

VERT SCALE

VIEW CMN/OFF

WINDOW

HP-1IE PROGRAMMING SUMMARY (Cont)

MENU ENTRY

NONE

MNOHMNE

SINGLE AUTO SCL
FULL SCL HOLD TRK
FULL 5CL HOLD TRK
DEFINE FULL 5CL

DEFINE dB/DIV
LINEAR LOG
LINEAR LOG
DEFINE CENTER
DEFIMNE DEG/THV

AUTO 5CL

FULL 5CL HOLD TRK
FULL CL HOLD TRK
DEFINE CEMTER

DEFINE UNIT/DIV

NONE

NOME

FLAT TOP [H1 ACO)
HANNING
LNIFORM

EXPOML

DEFIME EXP TC

HF-IB
MMNEMONIC

UFr

RANGE

EXCLUSIVE
SELECTION

550
EXCLUSIVE
SELECTION
+320

10, 15, 30,
A5, 60

EXCLUSIVE
SELECTION

21024

SUFFIX

MYRM,
VRMS, DBY
MW, W
DBEM, DB
EMT, DBEL,
EU, ERMS
DBR

MVPE, VPK,
EL
MVPK, VPK,
EL

ON/OFF

DESCRIFTION

Up arrow

Display vertical scale menu
Enable single auto scale

Hold vertical scale

Track input range with vertical
Define full scale

Define vertical scale division in
Saelect linear vertical scale
Select lopatithmic vertical scale
Define phase center

Define degrees per division

Enable single auto scale

Hold vertical scale

Track input range with vertical
Define time scale center

Defing time scale units per

Enable/disable view state displa

Display window menu

Select flat top window

Select hanning window

Select uniform windew

Select exponential window
Define exponential time consta




HP-IB ONLY COMMAND SUMMARY

HP-IR MMEMONIC RANGE SUFFIX
ASCII DUMPS
DDSA

DFCA

BEEPER CONTRCIL
BEEP OMN{OFF

DISFLAY CONTROL

CRCM ONOFF
CRTC OMN{OFF
CRTP Row, Column “"message”

MDD
INDE
SFBP
SHRBP

DISPLAY OF MENUS AND HP-IB COMMANDS
DIAG ONOFF

FROMNT PAMNEL DETECTION
KEYD

KEYE

KEY?

RFGCS

IDENTIFICATION

107

QPFTY

REV?

SAVING OR RESTORING INSTRUMENT SETUPS
SET

SET?

INTERMNAL BUFFERS
DSTR

DTEB
LMTB
LPTH
L5TR

LTEB

DESCRIPTION

Dump display alphanumerics
Durnp file catalog in ASCII

Enable/disable beeper

CRT control

CRT clear

CRT print (Row from 1 to 26,
Column from 1 to 72)
Instrument display disable
Instrument display enable
select full bright plane
select half bright plane

Emable/disable diagnostics and
menu display

Disable key echo
Enable key echo
Read key register
Read float ground switch

Send I3 (HP356TA)

Send option code {1 = bubble
memaory)

Send revision dates (pair of four digit
integers)

Load setup data (total bytes = 630)
Read setup datz (total bytes = 630)

Dump selected and trace in binary
(total bytes = 1028)

Dump time buffer in binary
(variable length)

Load magnitude trace in binary
(total bytes = 806}

Load phase trace in binary
(total bytes = B06)

Load selected trace in binary
[total bytes = 1028)

Load time buffer in binary
(variable length)




HP-IB ONLY COMMAND SUMMARY

HF-IBE MMNEMONIC RAMGE SUFFIX DESCRIPTION

READING AND SETTING THE MARKER
MMEKP 0100 kH= MHZ, HZ Mave marker to specified position
KHZ
MRPM, RPM,
KRPM
MORD, ORD,
KORD
USEC, MSEC,
SEC, MIN
MREV, REV,
KREV
MVME, Move marker (0-17 full octave, 0-33
third octave)

MMLE Maove marker left one display
position

MMRT Maove marker right one display
position

RDME Read marker (requires 4 variables)

READING AND MASKING THE STATUS WORD

ERR? Read error code (integer)
PSRO QOMOFF Enable/disable power on SRQ
R5RQ Read 5RQ status register
SROM SR mask
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CHAPTER V
INSTALLATION

This chapter contains instructions for installing and interfacing the -hp-35671A
Dynamic Signal Analyzer. Included are initial inspection procedures, power and
grounding requirements, operating environment, available accessories and options,
installation instructions, HP-1B interfacing procedures, and instructions for repack-
ing and shipment.

INITIAL INSPECTION

This instrument was carefully inspected both mechanically and electrically before
shipment, It should be free of rmars or scratches and in perfect electrical order
upon teceipt. To confirm this, inspect the instrument for physical damage incurred
in transit. If the instrument was damaged in transit, file a claim with the carrier.
Check for supplied accessories (listed in this chapter) and test the electrical perfor-
mance using the Operational Verification tests in Chapter 2 of the service manual.
If there is damage or deficiency, see the warranty in the front of this manual.

| WARNING |

The integrity of the protective earth ground may be interrupted
if the -hp-3561A is mechanically damaged. Under no cir-
cumstances should the -hp-3567A be connected to power if
it is damaged.

0 POWER REQUIREMENTS

Before applying ac line power to the -hp-356T1A, ensure that
the voltage selection switches on the bottorn of the instru-
ment are set for the proper line voltage and that the correct
line fuse is installed in the rear panel fuse holder,

The -hp-3561A can be operated from any single phase ac power source supplying
100 WV, 120V, 220 V or 240 V (—10% to +5%) (see Figure 5-1). For 100/120 V
power, the -hp-3561A can be operated in the frequency range of 48-440 Hz, For
220/240 V power, the -hp-3561A can be operated in the frequency range of 48-66

Hz. Power consumption is less than 150 VA,

Figure 5-1. Line Voltage Ranges

108 - 126V 216 - 252V
|
a0 - 105V 120 198 - 231V 240

ERERRRRRERARER

160 180

120




Figure 5-2 gives information for line voltage and fuse selection.

Figure 5-2. Switch Positions For Line Voltage Ranges and Fuse Selection.

Line Setting Fuse Type -hp- Part No.

110 V20 vV 3 A 250 V Normal Blow 2110-0003
220 viza0 v 15 A TD 250 V Time Delay 21100304

Voltage Selector

-hp-3561A
Frunt Panel




POWER CABLE AND GROUNDING

REQUIREMENTS
The -hp-3561A is equipped with a three-conductor power cord which, when plugged
into an appropriate receptacle, grounds the instrument cabinet. The type of power
cable plug shipped with each instrument depends on the country of destination.
Refer to Figure 5-3 for the part numbers of the power cable and plug configura-
tions available.

Figure 5-3. Power Cables

280V
OPERATION

250 v /O V
QPERATION OPERATION

T

PLUG”: SEV 1011,1865-24507

PLUG": CEET-V1}
CABLE": HP B120-1882

PLUG®: CEE22-V1
CABLE™: WP 8120-1860

PLUG*: DHCR 107
CABLE*: HP 8120-2958

TYPE 12
CABLE*: HF 8120-2104

260V
OPERATION

PLUG*®: NZSS 198/AS C112
CABLE*: HP 8120-0695

260 V
OPERATION

PLUG*: BS 1363A
CABLE*: HP B120-1703

260 V - BA*"

PLUG™; NEMA G-156P
CABLE®: HP 8120-0698

126 V.. BA*"

PLUG": NEMA 6-156P
CABLE*: HP B120-1621

STO-B-+1 95 [Hov.} *The number shown for tha plug is the industry identifiar for the plug only.
Tha number shown for the cable is sn HP part number for 8 complets cable including the plug.

=*UL listed for use in the United States of America

| WARNING l

The power cable plug must be inserted into a socket outlet
provided with a protective earth ground terminal. Defeating
the protection of the grounded instrument cabinet can sub-
ject the operator to lethal voltages.




OPERATING ENVIRONMENT

| WARNING I

The -hp-3561A is not designed for outdoor use. To prevent
potential fire or shock hazard, do not expose the -hp-356TA
to rain or other excessive moisture.

Temperature — The -hp-3561A may be operated in temperatures from 0° C to
+ 552 C. The -hp-3561A specifications apply within this temperature range.

Humidity — The instrument may be operated in environments with humidity up to
95% . However, the -hp-3561A should be protected from temperature extremas
which cause condensation within the -hp-3561A.

Altitude — The instrument may be operated at altitudes up to 4600 meters {15,000
feet).

Cooling Fan — The -hp-3561A is equipped with a cooling fan mounted on the rear
panel. The instrument should be mounted so that air can freely circulate through
it. The filter for the cooling fan can be removed for eleaning by flushing with
soapy water.

Thermal Cutout — The -hp-356T1A is equipped with a thermal cutout switch which
automatically removes power whenever the internal temperature is excessive. The

temperature at which this occurs is dependent upon line voltage and airflow. With
proper airflow and operating line voltage, thermal cutout will not occur below
552 O ambient temperature. The switch resets automatically when the instrument
cools. If a thermal cutout occurs, check for fan stoppage, clogged fan ports, and
other conditions that can obstruct airflow or otherwise cause excessive heating.

Naote
The thermal cutout will operate at any external temperature
down to +15° C if the airflow is blocked.

ACCESSORIES SUPPLIED

Table 5-1 lists the accessories supplied with the -hp-3561A,

Table 5-1. Accessories Supplied

Description Quantity -hp- Part Number

Pouch 1 ea. 15400292

Front Cover 1 ea 5040-0516
Qperating Manual 1 ea. 0356190000
Service Manual 1 ea, 03567190010




ACCESSORIES AVAILABLE

Table 5-2 lists the accessories available for the -hp-3561A. These accessories may
be ohtained through your -hp- 5ales and Service Office,

Table 5-2. Accessories Available
|
Accessory _ -hp- Model

Transit Case 92112459

OPTIONS

Table 5-3 lists the options available for the -hp-3561A. These options are available
either when the instrument is ordered or for later installation.

Table 5-3. Options
-hp- 3561A Option -hp- Part Number __Description

001 03561-68765 Bubhle Mermaory

908 104978 Rack Adapter Kit
910 03561-90000 Extra Qperating Manual
910 03567-90070 Extra Service Manual

INSTALLATION

The -hp-3561A is shipped with plastic feet and handle in place, ready for use as a
portable bench instrument. Plastic feet mounted on the rear panel enable the
-hp-3567A to be placed in a vertical position. When operating the instrument,
choose a location that provides at least three inches of clearance at the rear and
at least one inch for each side. Failure to provide adequate air clearance will result
in excessive internal temperature reducing instrument reliability. The clearances
provided by the plastic feet in bench stacking and the rack adapter used in rack
mounting allow air passage across the top and bottom cabinet surfaces.

Option 908 (Rack Mount Kit) enables the -hp-3561A to be mounted in an equip-
ment cabinet. The rack mount for the -hp-3561A is EIA standard width of 19 in-
ches. installation instructions are included with the Rack Mount Kit. Option 208
may be ordered from your nearest -hp- Sales and Service Office with the -hp- part
number listed in Table 3-5.




]

The handle is removed from the -hp-3561A by removing both trim caps from the
carrving handle hubs and removing the retaining screws from the center of each
carrying handle hub. Remove handle assembly and retain parts for re-installation,
Replace the handle by reversing the removal procedures,

HP-IB SYSTEM INTERFACE CONNECTIONS
The -hp-3561A is compatible with the Hewlett-Packard Interface Bus {HP-18). The
-hp-3561A is connected to the HPF-1B by connecting an HP-IB interface cable to the
connector located on the rear panel. Figure 5-4 illustrates a typical HP-IB System
interconnection.

Note

The HP-1B is Hewlett-Packard’s implementation of 1EEE std.
488-1978, “Standard Digital Interface for Programmable
Instrumentation.”

Figure 5-4. Typical HP-1B System Interconnection

HP—IB PIGGYBACK
CONNECTORS




With the HP-iB system, up to 15 HP-IB compatible instruments can be intercon-
nected. The -hp-10833 HP-IB cables have identical piggy-back connectors on each
end so that several cables can be connected to a single source without special
adapters or switch boxes. System components and devices can be connected in vir-
tually any configuration. There must, of course, be a path from the computer (or
other controller) to every device operating on the bus. As a practical matter, avoid
stacking more than three or four cables on any one connector. If the stack gets
too long, any force on the stack can damage the connector mounting. Be sure that
each connector is firmly screwed in place to keep it from working loose during
use. The -hp-3561A uses all the available HP-1B lines; therefore, any damaged con-
nector pins may adversely affect HP-IB operation (see Figure 5-5).

Figure 5-5. Interfacing the HP-IB

5TD - 6 - 4090

The -hp-356TA contains metric threaded HP-1B cable

mounting studs as opposed to English threads. Metric

threaded -hp-10833A, B, C or D HP-IB cable lockscrews

must be used to secure the cable to the instrument.

D101 Identification of the two types of mounting studs and

D102 lockscrews is made by their color. English threaded

D103 fasteners are colored sifver and metric threaded fasteners

D104 are colored black. DO NOT Mate silver and black fasteners

D105 Note to each other or the threads of either or both will be

D106 The HP-1B is Hewlett-Packard implemen- destroyed. Metric threaded HP-1B cable hardware

D107 tation of IEEE std 488-1978, “Standard illustrations and part numbers follow.

D108 Digital Interface for Programmable LOCKSCREW LONG MOUNTING STUD SHORT MOUNTING STUD

EO! Instrumentation.” 13900360 03800644

REN Bt 3

DAV

NRFD

NDAC

IFC

SRQ

ATN

SHIELD - CHASSIS CROUND

PO TWISTED PAIR WITH PIN 6

P/O TWISTED PAIR WITH PIN 7

P/Q TWISTED PAIR WITH PIN 8 THESE PINS

P/O TWISTED PAIR WITH PIN 9 ARE INTERNALLY HP-IB Interconnect Cables

PiO TWISTED PAIR WITH PIN 10 GROUNDED

PiO TWISTED PAIR WITH PIN 11

ISOLATED DIGITAL GROUND T0833A 1 m (3.3 ft)
108338 2 m (6.6 ft)

10833C 4 m (13.2 ft}
108330 0.5 m {1.6 ft)

Line

Part Number Length




To achieve design performance with the HP-IB, proper voltage levels and timing
relationships must be maintained. If the system cable is too long, the lines cannaot
be driven properly and the system will fail to perform (see Figure 5-5 for HP-1#3
cable lengths). Therefore, when interconnecting an HP-1B system, it is important to
observe the following rule:

Total cable length for the system must be less than or equal to 20 meters (b5 feut),
or 2 meters (6 feet) times total number of devices connected to the bus, whichever
is less

STORAGE AND SHIPMENT

Environment — The -hp-3561A should be stored in a clean, dry environment. The
following are environmental limitations that apply to both storage and shipment:

Temperature —40° C to +75 °C
Hurmidity Up to 95%
Altitude ... ... .. ... ............ . Up to 15,300 meters (50,000 feet)

The instrurnent should also be protected from temperature extremes which cause
condensation within the instrument,

Original Packaging — Containers and materials equivalent to those used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being
returned to Hewlett-Packard for service, attach a tag indicating the type of service
required, return address, model number, and full serial number. Also, mark the con-
tainer FRAGILE to ensure careful handling. 1n any correspondence, refer to the in-

strument by medel mumber and full serial number.

Other Packaging — The following general instructions should be used for repack-
ing with commercially available materials:

* Wrap the instrument in heavy paper or anti-static plastic, {If shipping to a
Hewlett-Packard office or service center, attach a tag to the instrument indicating
type of service required, return address, model number, and full serial number.)

* Use a strong shipping container. A double-wall carton made of 350-pound test
material is adequate.

* Use a layer of shock absorbing material 70 to 100 mm (3 te 4 inch) thick argund
all sides of the instrument to provide firm cushioning and prevent movement inside
of the container, Protect the control panel with cardboard.




Styrene pellets in any shape should never be used as packing
material. The pellets do not adequately cushion the instrument
and do not prevent the instrument from shifting in the car-
ton. The pellets also create static electricity which can damage
electronic components.

» Seal shipping container securely.

* Mark shipping container FRAGILE to ensure careful handling.

* In any correspandence, refer to the instrument by model number and full serial
number.
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APPENDIX A QUICK REFERENCE

This quick reference contains abbreviated operating information for the -hp-356TA. In-
cluded in this section is a brief description of the -hp-3561A front and rear panels, and
a map illustrating the -hp-3561A menus.

MENU DEFINED KEYS

The menu defined keys are defined by the
display menu entries. Menus are selected
and displayed by pressing a labeled front
panel key.

MEASUREMENT KEY GROUP

The measurement group indicators il
luminate when a measurement is in pro-
gress, or measurement options are
selected o+ enabled. The measurement
group keys control the measurement and
select menus_ for altering medsurement
parameters and options.

EXT SAMP indicator illuminates when the
external sampling mode is enabled.

AVG key indicator illuminates when an
averaging process is selected.

TiME BUFFER key indicator illuminates
when the time capture mode is selected.

MEAS indicator illuminates when a

measurement is in progress.

MODE key displays a menu for selecting
the instrument measurement mode (narfow
band, third octave, full octave, time cap-
ture, external sample, or test modes).

AVG key displays a menu for selecting the
type of averaging process applied to the
measurement.

TIME BUFFER key displays a menu for in-
itiating a time capture operation and
defining the time capture mode
parameters,

START key clears the time record and ac-
cumulated average results, and initiates
a measurement

FREQ key displays a menu for defining the
measurement frequency parameters,

WINDOW key displays a menu for setec-
ting the window apptied ta the input
signal.

SOURCE key displays a menu for e!'labl-
ing the -hp-3561A noise source and select-
ing the noise type

PAUSEJCONT key suspends an in progress
measurement or continues a suspended
measurement

TRIGGER KEY GROUP

The trigger group keys control the trigger
function. The trigger indicators illuminate
to indicate the trigger status.

TRIG SEL key indicator ifluminates when
the -hp-3561A is triggered.

TRIG SEL key displays a menu for selec-
ting and defining the trigger used for star-
ting a mmeasurement.

ARM key indicator illuminates when the
-hp-3561A is armed and waiting for a vaiid
trigger.

ARM key resets the trigger circuits when
the manual arm trigger mode is selected.

HP-IB KEY GROUP

HP-1B group keys control the HP-IB and
plotting functions. HP-IB indicators il-
luminate to indicate the HP-1B status.

RMT indicator illuminates when the
-hp-3561A is operating under HP-1B con-
trol. In the remote mode, (and the LCL key
is not locked out by the controller), only
the LCL key is recognized by the
Hp-3561A.

SRQ indicator illuminates when the
-hp-3567A generates an HP-IB service
request.

LTN indicator illuminates when the
-hp-35614 is addressed to listen over the
HP-IB.

TLK indicator illuminates when the
-hp-3561A is addressed to talk over the
HP-1B.

LCL key dispiays a menu for setting the
HP-IB address, enabling the talk only
mode, and enabling the HP-|B power on
service request.

PLOT key displays a menu for selecting
and defining plotter options.
LINE KEY

LINE key applies power to the -hp-3561A
gircunts.

DISPLAY KEY GROUP
The display group keys affect the display
format.

NEXT TRACE key selects the active trace
on the display. For a single trace format
NEXT TRACE toggles the display between
the two available traces. The active trace
is the trace displayed. For an uppet/lower
trace format, the active trace is identified
by an intensified label over the trace
graticule. For a frontjback trace format
or map format, the active trace is
intensified.

DEFINE TRACE key displays a menu for
selecting the magnitude, phase, time, or
math trace functions.

VERT SCALE key displays a menu for scal-
ing the vertical display axis.

STOREIRECALL key displays a menu for
storing traces in memory, recaliing traces
from memory. and entering trace labels.

UNITS key displays @ menu for selecting
and defining the vertical and horizonial
axis units of the display.

FORMAT key displays a menu for selec-
ting a single trace, uppetflower trace,
frontfback trace, or map display format

MARKER GROUP KEYS

The marker group keys affect the opera-
tion of the marker. The 4 . FAST,
and  ®  keys position the marker on
the active trace. FAST, when used with the
arrow keys, moves the marker at a faster
rate.

MKR key displays a menu for selecting ab-
solute marker functions,

SPCL MKR key displays a2 menu for select-
ing band marking, harmonic marker, and
sideband marker measurements.

REL MKR key displays a menu for enabl-
ing the relative marker function and defin-
ing the reference values for the relative
measurements.




INSTRUMENT STATE KEY GROUP
The instrument state group keys affect the
instrument setup configuration.

SAVE key displays a menu for storing the
current instrument state in nonvolatile
memory.

RECALL key displays a menu for recall-
ing an instrument state from nonvolatile
memory

VIEW ON/OFF key toggles the display bet-
ween a graphic trace display and a tabular
text display of the instrument state.

PRESET key initializes the -hp-3561A to
the most commonly required setup.

INPUT KEY GROUP

The input group keys control the
-hp-3561A input circuits. The input group
indicators provide an indication of the in-
put circuit status.

OVER indicator illuminates when the in-
put signal amplitude exceeds the max-
imum range of the signal processing
circuits

HALF indicator iffuminates when the in-
put signal level is greater than one-half the
maximum input range value. An optimum
input tevel illuminates the HALF indicator
without illuminating the OVER indicator,

AUTO indicator illuminates when the
-hp-356TA  auto-ranging circuits are
enabled.

ICP CURRENT indicator illuminates when
the -hp-3561A ICP current source is
enabled,

A WT FILTER indicator illuminates when
an internal A-weighting filter is in the
-hp-3561A input signal path,

AC COUPLE indicator illuminates when
ac coupling is selected.

RANCE key displays a menu for setting
the input range or selecting auto-range.

INPUT key displays a menu for selecting
the -hp-3561A input circuits (ac/dc coupl-
ing, A-weighting filter, or ICP current
source) or calibration circuits.

FLOAT-CHASSIS switch connects the in-
put circuit ground reference to chassis
ground or isolates (floats) it from chassis
ground.

WARNING

Do not isolate the -hp-3561A from earth
ground by interrupting the protective earth
conductor inside or outside the -hp-356TA.
Interruption of the protective earth con-
ductor can subject the operator to lethal
voltages.

INPUT connector provides a high im-
pedance input (1 MQ).

REAR PANEL CONNECTORS

SOURCE OUTPUT connector is the out-
put for the -hp-3561A pseudo-random
noise source or impulse generator, This
output is enabled through the SOURCE
key menu.

A positive SOURCE SYNC output marks
a time record that coincides with an im-
pulse or pseudo-random noise output. The
output occurs at the start of the time
record. If the trigger is derived from the
internal noise source or impuise
generator, the cutpat is synchronized to
the source trigger signal. The SOURCE
SYNC output is a TTL level pulse.

The -hp-3561A sampling frequency is con-
trolled through the EXT SAMPLE connec-
tor when the external sampling mode is
enabled through the MODE key, The EXT
SAMPLE input is TTL compatible,

Externai trigger sources connect to the
-hp-3561A through the EXT TRIGGER in-
put connector. The -hp-3561A trigger cir-
cuits sense this connector when EXTER-
NAL TRIGGER is selected through the
TRIG SEL key menu. The trigger input is
TTL compatible.

External HP-IB devices communicate with
the -hp-3561A through the rear panei
HP-1B connector. The -hp-3561A controls
a printer or plotter through this connector.

CROSS REFERENCE TO CHAPER II

OPERATOR'S REFERENCE

KEY/KEY GROUP
AC COUPLE INDICATOR
ARM KEY/INDICATOR
AUTO INDICATOR
AVG KEY/INDICATOR
A WT FILTER INDICATOR
BACK SPACE KEY
DEFINE TRACE KEY
DISPLAY KEY GROUP
DOWN ARROW KEY
EXT SAMPLE CONNECTOR
EXT SAMPLE INDICATOR
EXT TRIG CONNECTOR
FAST KEY
FLOAT - GROUND SWITCH
FREQ KEY
FORMAT KEY
HALF INDICATOR
HP-1B CONNECTOR
HP.IB KEY GROUP
ICP CURRENT INDICATOR
INPUT CONNECTOR
INPUT KEY
INPUT KEY GROUP
INSTR STATE KEY GROUP
LCL KEY
LEFT ARROW KEY
LINE KEY
LTN INDICATCR
MARKER KEY GROUP
MEAS INDICATOR
MEASUREMENT KEY GROUP
MKR KEY
MKR VALUE KEY
NEXT TRACE KEY
NUMERIC ENTRY KEYS
QVER INDICATOR
PAUSE/CONT KEY
PLOT KEY
PRESET KEY
RANGE KEY
REAR PANEL CONNECTORS
RECALL KEY
REL MKR KEY
RETURN KEY
RIGHT ARROW KEY
RMT INDICATOR
SAVE KEY
SOFTKEYS
SOURCE KEY
SOURCE OQUT CONNECTOR
SOURCE SYNC CONNECTOR
SPCL MKR KEY
SRQ INDICATOR
START KEY
STORE/RECALL KEY
TALK INDICATOR
TIME BUFFER KEY/INDICATOR
TRIG KEY GROUP
TRIG SEL KEY/INDICATOR
UNITS KEY
UP ARROW KEY
VERT SCALE KEY
VIEW ON/OFF KEY
WINDOW KEY




SOURCE QUT CONNECTOR

SQURCE SYNC CONNECTOR

EXT SAMPLE CONNECTOR

o
® i
T

EXT TRIG CONMNECTOR

HP-IB CONNECTOR




DISPLAY (SEE FIGURE A-2
FOR DISPLAY DESCRIPTION)
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Figure A-1. -hp-3561A Front and Rear Panels.
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DISPLAY DESCRIPTION

ENTRY AREA displays the alphanumeric
characters used in defining a parameter,
The current entry for a key requiring a
numeric or character input is displayed
here when the key is selected.

INPUT RANGE area displays the full scale
input range.

STATUS AREA displays the current status
of the -hp-35671A.

TRACE DESCRIPTION indicates the trace
function. An intensified trace description
indicates the active trace.

TRACE LABEL displays the trace annota-
tion entered through the DEFINE
TRACELBL menu entry when the trace
label display is enabled. If the trace label
display is disabled, a detailed description
of the trace function is displayed in this
area.

AVERAGE STATUS area provides informa-
tion regarding the averaging process ap-
plied to the measurement,

OVERLOAD STATUS area indicates
overloads occuring during a
measurement.

Y-AXIS LABEL displays the annotation for

the graticule vertical axis.

X-AXIS LABEL displays the annotation for
the graticule horizontal axis.

BANDWIDTH display area displays the
measurement bandwidth.

X MARKER area displays the horizontal
axis coordinate value of the marker.

¥ MARKER area displays the vertical axis
coordinate value of the marker.

MENU area displays the menu defining
the unlabeled keys to the right of the
menu.

SINGLE TRACE AND MAP MODE DI

INPUT RANGE

ENTRY AREA

SPAN 100 000 Hz RANGE: -10 dBvY

TRACE DESCRIPTION Az MAG HP 3561 DISPLAY
-10 | . ‘

dBv

Y-AXIS LABEL

BW: 954.75 Hz
Y:—14.21 dBV

MARKER

BANDWIDTH
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SINGLE TRACE AND MAP MODE DISPLAY FORMAT
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DUAL TRACE DISPLAY FORMAT

INSTRUMENT STATUS
TRACE LABEL INPUT RANGE

ENTRY AREA
AVERAGE STATUS

SPRAN 100 D00 H=z RANGE: -10 48V STATUS: PAUSED

TRACE DESCRIPTION A:lmu: HP 25681 DISPLAY RM3: :0

-10
dBv

‘0 o o i
. O N B I o g -
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il —

-a0

START: 0 H=z Bw, 954.75 Hz
—_—
TRACE DESCRIPTION B TIME (R) HF 3561 ODISPLAY

800 :

mVolt
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Y-AXIS LABEL i ‘ : . .
—-‘""\-._EDD O 1 A 1 O Y S

mVolt
/OTY FRRQ AXIS
LLIN 3G

-B00C : : :
START: 0 Eec STOP: 4 mSec
X 4 000 H=z Y:-14, 21 dBY THOD: -7, 27 dB
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MARKER
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Figure A-2, Display Annotation
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HOW TO INTERPRET THE KEY MAP

KEY GROUP

LABELED FRONT PANEL KEY
DEFINING MENU

f i I i I
NAFRON BAND OCTAVE

RMS
TIME CAPTURE MODE OCTAVE AMS  AMS/OCTAVE EXP

MODE PEAX HOLD

TIME
1 I DETAVE PK HQLD UCTAVE r“ CDNT I

OFF OFF DEFINE DEF INE DEF INE
MENU DEPENDENT CONDI- AVG OVLP AVG OVLF V6 OVLP

TIONS (BUBELE MEMORY, OCTAVE

VLD RE.) DVLD.HEJ
MODE SELECTED, TRACE TYPE, RS phaalins Al ptaliy

MARKER TYPE) DCTAVE
P WEHT NORMAL
DISPLAY FINITE
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PK HOLD FAST CONT

‘ DISPLAY
OCTAVE
MENU ENTRIES DISPLAYED _ BK CONT REFPEAT FINYTE PEAK HOLD
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DEFINE DIS?LAY
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FAST
DISPLAY

SETUP
SELECT
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DISPLAY

SECONDARY MENL DEFINED
BY PRIMARY MENU ENTRY

MENU ENTRIES WITH ADDI-
TIONAL SELECTIONS
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APPENDIX B
OVERVIEW OF DYNAMIC SIGNAL ANALYSIS

This appendix is an overview of the major ¢oncepts used in dynamic signal
analysis. These concepts are presented in a simplified form as an aid to
understanding the measurement process,

FFT PROPERTIES
The Fast Fourier Transform (FFT) is a mathematical algorithm for transforming data
from the time domain to the frequency domain. Because many calculations are in-
volved in transforming domains, the FFT is implemented in a digital processor and
the transformation is not done in a continuous manner. Instead, a block of time
domain data is sampled and digitized before it is transformed to the frequency do-
main. This means that the algorithm transforms digitized samples from the time do-
main to samples in the frequency domain as illustrated in Figure B-1. Because of
sampling, an exact representation of the input signal is not available in either do-
main. However, by spacing the samples close together, an excellent approximation
of the signal is obtained.

Figure B-1. The FFT Transform
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The digitized collection of time domain samples is called the time record (Figurse

B-2). A timme record for the -hp-3561A is 1024 consecutive, equally spaced digitired
samples of the input.

Figure B-2, The Time Record
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A time record is 1024 equally spaced samples of the input.

After a time record is acquired, it is transformed as a complete block into 2 com-
plete block of frequency points as illustrated in Figure B-3. The discrete points in
the frequency domain are called lines. Although not illustrated, each frequency
line actually contains two pieces of information; amplitude and phase,

Figure B-3. Blocks of Data Are Transformed
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Figure B-4 illustrates the relationship between the time and frequency domains. In
the time domain, the signal is viewed as the sum of the individual component sine
waves. In the frequency domain, the signal’s sine wave components are viewed as
discrete frequencies with corresponding amplitudes. This Hlustration ignores the
phase relationships of the component sine waves,

Figure B-4. Time and Frequency Domain Relationships
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Figure B-5 illustrates the effects of altering the phase relationships of the sine
waves. The phase relationships of the discrete frequencies is required to replicate
the original waveform. Intreducing a phase shift in one or more of the component
sine waves results in distortion of the replicated waveform.

Figure B-5. Waveforms Due to Arbitrary Phase Assignments




ALIASING
Although 512 lines can be computed from 1024 time record points, the -hp-3561A
computes and displays only 401 lines. This is the result of avoiding the introduction
of non-existent signals into the measurement. The introduction of non-existent
signals into the measurement is a phenomenon called aliasing. Aliasing is il-
lustrated in the frequency domain in Figure B-6. Two signals result in aliasing if the
difference frequency of the signals falls within the frequency range of the measure-
ment. This difference frequency is always generated in the sampling process from
the input signal frequency and sampling frequency. In Figure B-6, the input fre-
quency is slightly higher than the sampling frequency so a low frequency alias
term is generated that occurs within the frequency range of the analyzer. If the in-
put frequency equals the sampling frequency, then the alias term falls at dc (zero
Hertz) and the measurement is unaffected.

Figure B-6. Aliasing in the Frequency Domain
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Figure B-7 illustrates that if the highest frequency of the input signal is less than
one-half the sample rate, the alias products do not fall within the frequency range
of the analyzer. The -hp-3561A filters the input signal with an anti-alias filter to
eliminate the high frequency components that contribute to aliasing.

Figure B-7. Sampling Frequency to Avoid Aliasing
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The anti-alias filter, while preventing aliasing, also has the potential of attenuating
the high frequency signal components near upper frequency limit of the filter, So,
although 512 lines can be computed fraom the 1024 sarmples in the time record, on-
ly 401 lines are computed from the time record to avoid the influence of the anti-
alias filter. The 401 frequency lines maintain the highest possible amplitude ac-
curacy for the -hp-3561A while providing the largest possible frequency span.

RELATIONSHIP OF LINES TO THE -hp-3561A

SPECIFICATIONS
While the high frequency limit is dependent on the sampling frequency and anti-
alias filter, the lower frequency limit is based upon the length of the time record.
Figure B-8 illustrates that if the period of the input signal is longer than the time
record, the period (reciprocal frequency) is indeterminate. Therefore, the lowest fre-
quency line (which is also the frequency resolution) of the FFT must occur at a fre-
quency equal to the reciprocal of the time record length.

Figure B-8. Lowest Resolvable Frequency
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The length of the time record is related to the display frequency span by the
number of spaces between the FFT lines on the display (400 for the -hp-3561A).
This relationship is described by the equation

400
TIME RECORD LENGTH =

DISPLAY S5PANM

The display marker resolution is based upon the display span and the number of
spaces between the lines on the display. The relationship for marker resolution is

DISPLAY SPAN
MARKER RESOLUTION = __________

400




Notice that the marker resolution is the reciprocal of the time record length. For
the smallest span, the marker resolution is the resolution of the FFT.

TIME BUFFER

Figure B-9. Time Buffer

To this point only one time record was considered for use in the FFT, In the time
capture mode, the -hp-3561A continuously digitizes and acquires time data and
stores the results in memory. This memory containing the continuous time data is
called the time buffer (Figure B-9). Effectively, the time buffer is a memory that
contains up to 40 contiguous time records.

TIME BUFFER

Time Record 1 Time Record 2 Time Record 3 Time Record 40

PRE AND POST TRIGGER

Processing of data occurring prior to a trigger signal is possible because data is
stored in a recirculating memory that overwrites the oldest time record data with
current time record data, Because acquired data is not overwritten immediately, it
is possible to analyze data acquired prior to a trigger.




OVERLAP PROCESSING

Ovetlap processing can provide faster display updates if the time record length ex-
ceeds the FFT processing time (Figure B-10). In this case, after the first time record
is complete, subsequent transforms are based on new time data acquired while the
FFT algorithm was implemented plus as much old data as required to complete a
time record block for another FFT cycle.

Figure B-10. QOverlap Processing
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Variation of overlap processing involves processing of contiguous time records in
the time buffer. In this case, the final portion of ene time record is used with the
starting portion of the next time record to derive the time record used in the FFI
algorithm. This procass is independent of the time required to acquire and process
the data.

WINDOWING

Because of finite sampling time for a time record, a continuous periodic waveform
is assumed for the waveform captured in the time record. This assumption stems
from the prerequisite of the FFT requiring that a waveform to be transformed must
be periodic. Figure B-11 illustrates a transient signal that occurs within the time
record and the input waveform assumed by the FFT.

Figure B-11. FFT Assumed lnput
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The transient case illustrated does not cause a problem nor does a continuous
waveform that contains an integral number of cycles within the time record as il-
lustrated in Figure B-12. In the case of the input signal with an integral number of
cycles within the time record, the assumed input matches the actual input. This
type of signal is periedic in the time record.

Figure B-12. Input Signal Periodic in Time Record
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Figure B-13 compares the actual input signal with the assumed signal when the in-
put has a non-integral number of cycles within the time record. The assumed input
waveform is a distorted representation of the actual input waveform. The results
from the FFT algorithm also reflect this distortion.

Figure B-13. Input Signal Not Periodic in Time Record
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Since sharp phenomena in one domain are spread out in the
other domain, the spectrum of this sine wave would be spread
out in the frequency domain. The smearing of energy
throughout the frequency domain s a phenomenon known
as leakage. Leakage is simply energy leak out of one resolu-
tion line of the FFT into the other lines. Leakage is due to the
finite time record. For a sine wave to have a single line spec-
trum, it must exist for all time, from minus infinity to plus in-
finity, Thus, to correctly transform the waveform, the time
record would be infinitely long,




By weighting the time record signal so that the abrupt transitions at the end paints
are reduced to zero, distortion in the FFT is reduced. Such weighting of the time
record is windowing, Figure B-14 illustrates the effect windowing has on the time
record waveform of Figure B-13.

Figure B-14, Windowing in the Time Domain
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Each window applies different weighting factors to the time record and selection
of a window is dependent upon the characteristics of the input signal. The
-hp-35361A offers four window types: uniform, flat top, Hanning, and exponential.

The uniform window does not weight the time record and is suited for waveforms
that start and end with zero amplitude within the time record. Waveforms of this
type include impulse, sine burst, chirp burst, and noise burst signals as well as tran-
stent signals. The internal periodic noise source is alse designed for use with the
uniform window.

The flat top and Hanning windows are similar in that they both reduce the end
points of the time record to zero as illustrated in Figure B-14. The flat top window
is optimized for maximum amplitude accuracy. This window is most useful for the
measurement of periodic data and discrete frequencies. The Hanning window of-
fers better frequency resolution than the flat top window for isolating a single
spectral line in a closely spaced group of spectral lines.




The exponential window has a decaying exponential weighting shape. The expanen-
tial window is useful in analyzing transients that start with zero amplitude at the
beginning of a time record but do not decay to zero until after the end of the time
record. Figure B-15 illustrates an application of the exponential window.

Figure B-15. Exponential Window
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APPENDIX C
OPERATING DIAGNOSTIC MESSAGES

The -hp-3561A diagnostic messages provide information on the operating status of
the -hp-3561A and help in establishing a measurement. Many of the messages exist
because of the extensive calibration and self test routines incorporated into the
-hp-3561A and will not appear during normal operation.

ABSOQLUTE VALUE OF CONSTANT USED

This message appears when a negative number is specified for K1 or K2 in a
magnitude trace math operation.

ALUTO RANGING

The -hp-3561A is auto-ranging, Auto-ranging is disabled with the RANGE key AUTO
RNG ON OFF softkey.

AVG COMPLETE

Averaging is enabled and the averaging measurement is complete. Averaging is
selected through the AVG key,

AVERAGE MAG ONLY AVAILABLE IN TIME CAPTURE MODE

This message’indicates that an average magnitude trace display is selected when
the time capture mode is not enabled. This message is obtainable only via HP-IB
commands. Check the program controlling the -hp-3561A for consistency of
commands.

AVG IN PROGRESS

An averaging measurement is in progress. Averaging is selected through the AVG
key,

AWAITING ARM

Triggered operation is selected and the -hp-3561A is waiting for the trigger circuits
to be reset with the ARM key. Triggered operation is enabled or disabled through
the TRIG SEL key.

AWAITING TRIGGER

Triggered operation is selected and the -hp-3561A is waiting for a trigger. Triggered
operation and trigger source is selected through the TRIG SEL key.




BUEELE MEMORY ERROR: CANNOT INITIALIZE

The bubble memory did not respond properly during a store or recall operation.
Repeat store or recall operation. A hardware failure exists if the message persists
after repeating the store or recall operation,

BUBBLE MEMORY ERROR: RECALL FAILED

This message indicates that a recall operation from bubble memeory is unsuccessful.
Repeat recall operation. If file cannot be recalled, the file may contain invalid
data. If the file contains invalid data, deleting the file will restore the bubble
memory to normal operation. A hardware failure exists if the message persists.

BUBBLE MEMORY ERROR: STORE FAILED

This message indicates that a store operation to bubble memory is unsuccessful.
Repeat store operation. If file cannot be stored, the file may contain invalid data.
A hardware failure exists if the message persists.

CAL FAILURE: A/D COUNTER MISMATCH

This message indicates that a hardware failure is sensed during self-calibration.

CAL FAILURE: CORRECTION TOO LARGE

This message indicates that a hardware failure is sensed during self-calibration.

CAL FAILURE: DMA TIMEOUT

This message indicates that a hardware failure is sensed during self-calibration.

CAL FAILURE: FFT TIMEOUT

This message indicates that a hardware failure is sensed during self-calibration,

CAL FAILURE: NO TRIGGER

This message indicates that a hardware failure is sensed during self-calibration.

CAL FAILURE: PRN PHASE BAD AT 2KHZ

This message indicates that a hardware failure is sensed during self-calibration.

CAL FAILURE: 64KHZ PHASE UNDEFINED

This message indicates that a hardware failure is sensed during seif-calibration.

CAL SIGNAL ENABLED, PRESET OR DISABLE TO CLEAR

The calibration signal is enabled. With the cazlibration signal enabled, the front
panel input connector is disconnected from the -hp-3561A input circuits and the in-
ternal calibration signal is displayed. The calibration signal is disabled with the
CAL SI1C ON QFF softkey available through the INPUT key.

CALIBRATING

The -hp-3561A is performing a self-calibration to maintain accuracy. Self-calibration
is disabled with the INPUT key AUTO CAL OMN OFF softkey.

XX




CALIBRATION DISAELED

The -hp-3561A self-calibration feature is disabled and the -hp-3561A senses that a
calibration is required. A single calibration is manually performed with the INPUT
key SINCLE CAL softkey. The seif-calibration feature is enabled with the INPUT
key AUTO CAL ON OFF softkey.

CALIBRATION IN PROGRESS

The -hp-3561A is performing a self-calibration to maintain accuracy. Self-calibration
is disabled with the INPUT key AUTQ CAL ON OFF softkey.

CANNOT COMBINE 111 AND 1/3 OCTAVE DATA

A math operation is defined using third and full octave data. Check that data
stored in M1 or M2 is consistent for operation defined.

CANNOT CONTINUE AVERAGE, AUTO RANGE OR CAL OCCURRED

The -hp-3561A has performed an auto-range of calibration cycle after a
measurement using averaging is complete and an attempt is made to add averages
to the rmeasurement. To include additional averages in a measurement, it is
necessary to inhibit auto-ranging or auto-calibration prior to the start of the
measurement. Auto-range is inhibited through the RANGE Key. Auto-calibration is
inhibited through the INPUT key,

CAN NOT DO MATH ON STORED TIME DATA

Memaory location M1 or M2 contains time data and M1 or M2 is used in a math
function. Only phase and magnitude traces are valid in math operations. Check
definition of math function or store magnitude or phase data in M1 or M2,

CANNOT DO OUTPUT, NO BUFFERED DATA

This message indicates that invalid time buffer data exists and a time buffer
transfer operation is requested. Check if data exists in the time buffer. The transfer
operation is not completed.

CANMNOT PERFORM RECALL: FILE DATA INVALID

This message indicates that it is not possible to recall trace data from memory M1
or M2, recall instrument states 1 through 6, or recall the power down state because
of invalid data. Losing instrument power during a store operation ¢an cause the file
to be invalid. Replace contents of invalid locations with valid data. A hardware
failure is indicated if the message persists,

CANNOT PERFORM STORE: MAP INCOMPLETE

A store operation is attempted while a map is being generated. Repeat store opeéra-
tion after map is complete

CANNOT PERFORM STORE: NO BUFFERED DATA

This message indicates that invalid buffer data exists, or the -hp-3561A is not in the
buffered mode. The store operation is not executed.
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CANNOT PERFORM STORE: TRACE DATA INVALID

This message indicates that it is attempted te store invalid trace data. The store
operation is not executed.

CANNOT PERFORM STORE: MORE BUBBLE RECORDS REQD

The quantity of unused records remaining in bubble memory is insufficient to store
the data requested by a store operation, Delete unnecessary files of any type to
free bubble memory records.

CAPTURE COMPLETE

The -hp-3561A is in the time capture mode and data capture is complete, The
LOADING BUFFER message is displayed during data capture, Time capture is
selected through the MODE key. Time capture is started through the TIME BUFFER
key START CAPTURE softkey.

CHECKSUM ERROR DETECTED

An error is detected in the data transmitted with the LSTB, LTBB or 5ET HP-IB
commands. Check HP-IB cables for proper connection. Ensure that the binary data
used internally by the -hp-3561A has not been changed.

CMOS5 MEMORY ERROR: RECALL FAILED

This message indicates that it is not possible to recall trace data from memory M1

or M2, recall instrument states 1 through 6, or recall the power down state because
of invalid data. Losing instrument power during a store operation can cause the file
to be invalid. Replace contents of invalid locations with valid data. A hardware
failure is indicated if the message persists,

COMMAND INVALID FOR PHASE TRACE

The DEFINE UNIT@MKR softkey is used to enter an engineering units calibration
factor with a phase display selected as the active trace. Select a magnitude or time
trace as the active trace and repeat operation, or enter a calibration factor through
the DEFINE V/UNIT softkey.

COMMAND INVALID FOR STORED TRACE

The conversion factor entered with the DEFINE HZ/ORD, DEFINE, IMPEDNCE, or
DEFINE V/UNIT softkeys is altered when a stored trace is the active trace. Select
the alternate trace with the NEXT TRACE key, or change the trace type through the
DEFINE TRACE key before altering the conversion factor through the UNITS key.

COMMAND INVALID FOR TIME TRACE

The MKR — = CTR FREQ softkey is pressed when a time trace is the active trace,
Select a magnitude, phase, or math trace as the active trace.

COMMAND INVALID IN MAP MODE

The map display is selected and trace A or trace B is selected as the active trace
over the HP-IB. Check the program controlling the -hp-3561A for consistency of
commands or select alternate display format.

X1




COMMAND INVALID IN TIME CAPTURE WITH MAP DISPLAY

A store or recall of trace data is attempted in the time capture mode and a map
display is selected. Maps cannot be stored or recalled in the time capture mode.
However, the time buffer contents can be stored in bubble memory for recreation
of the map at a later time. The time buffer is stored or recalled through the TIME
BUFFER key BUFFERFLE SELECT softkey.

COMMARND INVALID: MAP IS OFF

The map display is not selected and a map trace is selected as the active trace
over the HP-IB. Check the program controlling the -hp-3561A for consistency of
commands or select a map display.

COMMAND INVALID: UNITS ARE ORDERS WITH EXT SAMPLE

The external sampling mode is enabled and it is attempted to select units other
than orders for the horizontal axis. The units for the horizontal axis are restricted
to orders for external sarmpling.

COMMAND INVALID WHEN MAP IN PROGRESS

The PLOT, COPY TO PRINTER, or PLOT MARKER softkey is pressed while a map
is being generated, Repeat operation after map is complete,

COMMAND INVALID WHEN MEASUREMENT IS PAUSED

The -hp-3561A is paused and auto-ranging or auto-calibration is enabled. Press the
START or PAUSE/CONT key to resume the measurement sequence and select the
AUTC CAL ON OFF, SINGLE CAL, AUTO RNG ON OFF, or SINGLE AUTO RNG

softkey.

COMMAND NOT VALID IN OCTAVE MODE

A trace that is only valid for the narrow band or time capture mode is requested
over the HP-IB while in the third octave or full octave mode. Check the program
controlling the -hp-3561A for consistency of commands.

COMMAND ONLY VALID IN OCTAVE MODE

A trace that is only valid for the third octave or full octave mode is requested over
the HP-IB while in the time capture or narrow band mode. Check the program con-
trolling the -hp-3561A for consistency of commands.

COMMAND ONLY VALID IN TIME CAPTURE MODE

A trace that is only valid for the narrow band or time capture mode is requested
over the HP-IB while in the third octave or full octave mode, Check the program
controlling the -hp-3561A for consistency of commands.

CONTROLLER PRESENT, TALK ONLY NOT ALLOWED

Talk only is enabled while an active controller (computer) is on the HP-IB. Disable
controller or talk only mode. The TALK ONLY ON OFF softkey is available by
pressing the LCL key,




DELETE ABORTED

The current delete operation is aborted.

DELETE IN PROGRESS
A memaory delete operation is in progress.

DELETE PERFORMED

The memory delete operation is complete.

DELETED FILE HAS BEEN RESTORED

A deleted file name is used to recall a bubble memory file while a single map
display is selected. The deleted file is recalled to the single map and the file is
restored in memaory. With a single map selected, the file is automatically restored
without the FILE DELETED, OK TQ RESTORE? prompt being displayed.

DIVIDE BY CONSTANT ZERO

A math operation is using K1 or K2 as a divisor and K1 or K2 is is defined as zero.
Change math operation or define contant as a nonzero number. Data displayed
while K1 or K2 is defined as zero is invalid.

DMA ERROR DETECTED

This message indicates that a hardware failure is sensed during operation.

DMA ERROR DURING AUTO RANGE

This message indicates that a hardware failure is sensed during operation.

ENTRY MUST BE < = or ENTRY MUST BE > =

The current entry exceeds the range limits, The limits are printed with the prompt.
Enter new value.

ENTRY OF ZERO INVALID

The current entry must be a nonzero number. Enter a nonzero value.

ESR PHASE COUNTER OVERFLOW

This message indicates that a hardware failure is sensed during operation.

EXTERNAL SAMPLE CLOCK < 5HZ OR INCOMPATIBLE

External sample mode enabled and the external sample rate is less than 5 Hertz.
This message can also indicate that a sampling signal is not present. When using a
trigger signal with external sample, this message may appear periadically and may
not indicate a fault, ‘

EXTERMAL SAMPLE TOO FAST OR INCOMPATIBLE

The external sample mode is enabled and the external sample rate exceeds 256
kilohertz. Reduce the external sample rate,




EXTERNAL SAMPLING NOT ALLOWED IN QCTAVE MODE

The external sampling mode is enabled in the third or full octave mode. If external
sampling is needed, select the narrow band or time capture mode and then enable
externzl sampling.

FFT ERROR DETECTED

This message indicates that a hardware failure is sensed during self-calibration.

FILE ALREADY EXISTS, OK TQ ERASE OLD?

A duplicate bubble memory file name is detected during a store operation, Pressing
the YES softkey replaces the existing file. Pressing the NO softkey aborts the store
operation and leaves the existing file intact.

FILE DELETED, OK TO RESTORE?

A deleted file name is used to recall a file from bubble memory. Pressing the YES
softkey restores the file and continues the recall operation. Pressing the NO soft-
key aborts the recall operation.

FILE DOES NOT EXIST
The file requested does not exist in the bubble memory catalog and cannot be
recalled. Check spelling of file name.

FILE DOES NOT EXIST OR HAS BEEN DELETED

This message is displayed when it is attempted to recall a full map with a file
name that is not currently in the bubble memory catalog. For indexed file names,
this message is displayed when the index number used is greater than the highest
number indexed file in memory. For non-indexed files, this message is displayed on-
ly if the file was previously deleted from the bubble memory catalog,

FREE RUN

The -hp-3561A is operating in a non-triggered state (free run). Triggered operation is
selected through the TRIG SEL key.

FRONTEND PROGRAMMING ERROR DETECTED

This message indicates that a hardware failure is sensed during operation.

GATHERING DATA

The -hp-3561A is acquiring measurement data.

HP-1B ACTIVITY DETECTED WITH TALK ONLY ON

Talk only mode is selected and a contraller or another talker is active on the HP-
IB. Disable controller or disable talk only mode through the LCL key. This message
can also indicate that power is removed or applied to other devices on the HP-IB,
or that HP-IB cables are removed or installed.

HP-1B LOCAL LOCKOUT SET

The LCL key is pressed and the HP-1B local lockout command is in effect. The
HP-IB local lockout must be cleared to return the -hp-3561A to front panel contol.
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HP-IB REMOTE SET

The -hp-3561A is operating under HP-IB control. If HP-IB control is not desired,
press the LCL key and change the HP-1B address to return the -hp-3561A to front
panel control,

HP-IB 5YNTAX ERROR

The HE-IB command transmitted over the HP-IB does not follow HP-IB command
conventions. Check HP-1IB command syntax.

ILLEGAL COMMAND FOR A NON-MAGNITUDE TRACE

The active trace is not a magnitude trace and the marker to full scale HP-IB com-
mand is issued, Check the program controlling the -hp-3561A for consistency of
commands,

ILLEGAL COMMAND: BUBBLE NOT INSTALLED

The bubble memory is not installed and a bubble memory operation is attempted.

ILLEGAL COMMAND WHEN TRACE 1S A MATH FUNCTON

1) The DEFINE UNIT@MKR softkey is used to enter an engineering units calibra-
tion factor with a math display selected as the active trace. Select a magnitude or
time trace as the active trace and repeat operation or enter a calibration factor

through the DEFINE V/UNIT softkey. 2) The MKR VALUE key is pressed to define
the input range with a math display selected as the active trace. Select a
magnitude or time trace as the active trace and repeat operation or enter the
range value directly through the DEFINE RANGE softkey.

ILLEGAL FILE REFERENCE

File name does not follow the bubble memory file name conventions. Check file
name for spaces, or the characters *., *.”, or “*”. Also check that the file type ap-
pended to the file name is consistent for the store or recall operation attempted.
For indexed magnitude trace files, check that the index is greater than 0 and less
than 256. If the -hp-3561A is being controlled via the HP-1B, check the file name
used for the delete commands DBVF, DSVP, or DTRC. These commands only apply
to the appropriate file types and do not support *:* as a file pame.

ILLEGAL MATH FUNCTION

An illegal math function is entered over the HP-1B,

ILLEGAL SUFFIX FOR THIS ENTRY

This message indicates that the suffix used in an HP-IB command is incompatible
with the mnemonics used. Check the program controlling the -hp-3561A for
consistency of commands,

INCORRECT INPUT LENGTH

The total number of bytes indicated by the third and fourth bytes transmitted by
the SET, LPTB, LTBB, or LMTB HP-IB commands is incorrect for the operation
specified. Check that data to be transmitted is consistent for operation specified.
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INVALID TRACE DATA

An invalid trace file is recalled over the HP-IB with an LMTE, LPTB, LSTE or LTBB
command. The invalid trace file is a result of saving an invalid display.

INPUT MAG NOT AVAILABLE IN TIME CAPTURE MODE

This message indicates that an input magnitude trace display is selected when the
time capture mode is enabled. This message is obtainable only via HP-IB com-
mands. Check the program controlling the -hp-3561A for consistency of commands.

INSUFFICIENT DATA FOR PROCESSING

This message indicates that data acquired in the time buffer is insufficient for pro-
cessing, If a nonzero start time is specified through the DEFINE START t softkey,
the start time rmay be too [arge to leave sufficient data for processing. Entering a
zoom factor greater than one through the DEFINE ZOOM X softkey can also re-
quire more data than is acquired in the time buffer.

LOADING BUFFER

Data is being acquired in the time buffer. The CAPTURE COMPLETE message is
displayed when data capture is complete. Time capture is selected through the
MODE key. Time capture is started through the TIME BUFFER key.

MATH CONSTANT MUST BE <= 3276 FOR PHASE

Math constant K1 or K2 value is greater than 3276 and used in a phase trace math
operation. Redefine constant K1 or K2 or redefine the math function through the
DEFINE MATH FCN softkey available through the DEFINE TRACE key.

MATH CONSTANT MUST BE »>= —3276 FOR PHASE

Math constant K1 or K2 value is less than —3276 and used in a phase trace math
operation. Redefine constant K1 or K2 or redefine the math function through the
DEFINE TRACE key,

MAP COMPLETE

The -hp-3561A map display is complete, The -hp-3561A display format i5 selected
through the FORMAT key. A new map measurement is initiated with the FORMAT
key MAG MAP/CLEAR) softkey,

MAPS NOT AVAILABLE IN OCTAVE MODE

A mag map display is selected while in the third octave or full octave mode.
Select an alternate display format through the DEFINE TRACE key or an alternate
measurement mode through the MODE key.

MARKER UNDEFINED

The marker is disabled and the MKR — = FULL 5CL, MKR — = CTR FREQ, MKR
— > REF, or MKR VALUE kevs is pressed. Enable the marker with the MKR ON
OFF softkey available through the MKR key,




MARKER VALUE NOT A VALID ENTRY

This message indicates that the selected DEFIME softkey does not accept values
transferred through the MKR VALUE key.

MAX ALLOWABLE INDEX FOR THIS MAP STORE IS

The index specified for auto-indexing the trace files generated during 2 map store
is too large, The index number of the last trace in the map must be less than 256.
A formula for checking the validity of index numbers is: Index Number - (2 X
Number of Traces) - 2 < 256

MEASUREMENT DATA DOES NOT MATCH FUNCTION

This message indicates that a hardware failure is sensed during operation.

MEASUREMENT DONE

The current measurement is complete,

M1 DOES NOT CONTAIN VALID DATA

This message indicates that it is not possible to recall trace data from memory M1
because of invalid data. Losing instrument power during a store operation can
cause the file to be invalid. Replace contents of invalid locations with valid data.
A hardware failure is indicated if the message persists,

M2 POES NOT CONTAIN VALID DATA

This message indicates that it is not possible to recall trace data from memory M2
because of invalid data. Losing instrument power during 2 store operation can
cause the file to be invalid. Replace contents of invalid locations with valid data,
A hardware failure i3 indicated if the message persists.

NARROW BAND AND OCTAVE DATA MAY NOT BE COMBINED

A math operation is defined using narrow band and third octave or full octave
data. Check that data stored in M1 ar M2 is consistent for operation defined.
Check that math operation is not using INPUT MAG data and third octave or full
actave data,

NO CATALOG PRESENT

The USE CAT FILENAME softkey is selected without the bubble memory catalog
displaved. The catalog is displayed with the CATALOG ON OFF softkey.

MO HP-IB LISTENER PRESENT: HP-1B ABORTED

A plot or print is requested while in the talk only mode and a listener (plotter or
printer) is not on the HP-IB, or configured for operation with the -hp-3561A. Check
cables, power, and listen only status of the printer or plotter.

NO INTERNAL CLOCK

This message indicates that a hardware failure is sensed during operation.
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NONVOLATILE MEMORY DIRECTORY READ ERROR

An error is sensed when the bubble memaory directory is read. Repeat memory
operation. If message persists, format the memory with self test number 170. Seif
test 170 clears the contents of nonvolatile memory. Use self test 170 only if the er-
ror message persists. |f the message persists after formatting the memory, a hard-
ware failure is indicated.

Naote
File names in the directory prior to the error can be accessed,
These files can be transferred over the HP-IE to external
storage if the data in these files is to be retained. The files
must be transterred prior to formatting the memory.

NONVOLATILE MEMORY ERROR: FORMAT REQUIRED

The nonvolatile memory configuration has changed. Bubble memary may have
been added or removed. The memory is formatted with self test number 170, Self
test 170 erases the contents of the nonvolatile memaory. If the message persists
after formatting the memory, a hardware failure is indicated.

OCTAVE TRACES NOT ALLOWED IN MAFP

A 1/3 or 11 octave trace is recalled for a map display. Only magnitude traces are
valid in magnitude map displays.

OMLY SELF TEST COMMANDS ALLOWED

An error occurred during a self test. Terminate the self test with the STOP T5T
softkey, then exit with the EXIT T5T MODE softkey. The test can be repeated with
the START SNGL TST or START CONT T5T softkeys,

ONLY ZOOM FACTOR=1 ALLOWED

Data captured in the time buffer starts with a nonzero frequency and a zoom fac-
tor (DEFINE ZOOM X) greater than 1 is defined. Either the 0-100 kMz measurement
span must be selected, or a start frequency of zero Hertz must be entered for the

DEFINE START softkey prior to data capture.

ONLY +,—,*] ALLOWED ON 1/1 OR 1/3 OCTAVE DATA

The SINGLE INTEG, DOQUBLE INTEG, and DIFF softkey operations are invalid in
the third octave and full octave modes. Check definition of math operation,

OVERLOAD — DATA BLOCK REJECTED

An overload is sensed during a measurement and overload reject is enabled with
the OVLD RE|] ON OFF softkey. If necessary, adjust the range of the input cireuits
through the RANGE key. Overload reject is disabled with the OVLD RE} ON OFF
softkey avalilable through the AVG key SETUP SELECT softkey.




PHASE DATA NOT AVAILABLE IN QCTAVE MODES

1) A math operation is defined using phase data in the third octave or full octave
mode. Check that data stored in M1 or M2 is consistent for operation defined. 2) A
phase trace display is selected over the HP-1B while the third actave or full octave
made is enabled. Check pregram controlling the -hp-3561A for consistency of
commands,

PHASE NOT ALLOWED IN MAP MODE
A phase trace is recalled for a map display. Only magnitude traces are valid in the
map mode,

PRE-TRIGGER LIMIT __________ RECORDS ( SECS)

The time delay value entered through the DEFINE + - DELAY softkey exceeds the
trigger delay limits. The trigger delay limits for the measurement span are printed
with operator prompt. The maximum pre-trigger value is eight times the time length
required to acquire a time record.

POST-TRIGGER LIMIT ___ RECORDS { SECS)

The time delay value entered through the DEFINE + - DELAY softkey exceeds the
trigger delay limits. The trigger delay limits for the measurement span are printed
with operator prompt. The maximum posttrigger value is 1023 times the time

iength required to acquire a time record.

REAL TIME

The -hp-35361A is processing time record data as fast as it is received in the narrow
band mode. This indicates that processing is being performed on contiguous or
overlapping time records.

REAL TIME AVG

Averaging is enabled and the -hp-3561A is processing time record data as fast as it
is received in the narrow band mode, This indicates that processing is being per-
formed on contiguous or overlapping time records. Averaging is selected through
the AVG key,

REAL VALUE OUT OF RANGE

A math operation has praduced a result with an absolute value greater than 10 E,
307, or an absolute value less than 10 E — 307, Check math operation defined
through the DEFINE TRACE Key.

RECALL ABORTED
The recall operation is aborted with the ABORT softkey.

RECALL IN PROGRESS

An operation to recall data in memaory is in progress,




RT AVG COMPLETE

Averaging is enabled and the -hp-3561A processed the time record data as fast as
received in the narrow band mode. This indicates that processing is performed on
contiguous or overlapping time records, Averaging is selected through the AVG
key.

SELECT UNIFORM WINDOW FOR PERIODIC NOISE SOURCE

This message indicates that the periodic noise source is selected without selecting
the uniform window, Select the UNIFORM window through the WINDOW key or
an alternate noise source through the SOURCE key.

SETTLING

The -hp-3561A is in the triggered mode and the hardware is stabilizing (settling).
Settling time is dependent upon the measurement frequency span selected. The set-
tling time increases for lower frequency spans. Data is not acquired until settling is
complete. On very low spans with manually armed triggering, the status area will
usually indicate settling. For the 0.01 Hertz frequency span, the settling time is
greater than the calibration interval. Thus, as soon as the -hp-3561A hardware has
settled, a calibration occurs which requires another settling period. However, if the
-hp-3561A is armed during the settling period, a measurement will begin as soon as
the settling is complete.

SPECIAL MARKERS NOT ALLOWED IN OCTAVE MODES

The special markers are enabled in the third octave or full octave modes, Select
the narrow band or time capture mode through the MODE kevy to enable the
special markers.

START POINT GREATER THAN SIZE OF BUFFER

Analysis is requested on data not in the range of the time buffer. Specify alternate
start time for processing,

START t DEFAULTED TOQ USE DATA IN CAPTURE INTERVAL

A start time is entered through the START t softkey that is outside the time limits
of the data captured in the time buffer. Data displayed represents the nearest
available time recard. Enter a start time within the time buffer limits,

STATUS: PAUSED

The -hp-3561A is paused with the PAUSE/CONT key. The measurement is resumed
when the PAUSE/CONT key is pressed. The measurement is restarted when the
START key is pressed,

STORE ABORTED

The current store operation is aborted.

STORE COMPLETE

The store complete message is displayed after a successful store is completed,




STORE IN PROGRESS

An operation to store data in memory is in progress.

STORED DATA 1S NOT PROPER TYPE

The recalled trace data is not consistent with other trace data in the math opera-
tion. Check definition of math operation or content of stored trace. Data displayed
is undefined.

STORED MATH NOT ALLOWED IN MAP MODE

A math trace is recalled for a map display. Only magnitude traces are valid in the
map mode.

SYSTEM BUSY, ONLY ABORT COMMANDS ALLOWED

The -hp-3561A is busy with a plot, print, store, recall, delete, or self test operation.
Setup changes are ignored until the operation is complete. The ABORT or 5TOP
softkey aborts the operation and returns contrel to the front panel.

TALK ONLY MUST BE ON TO PRINT OR PLOT

A plot or print operation is selected with the talk only mode disabled. Enable talk
only mode through the LCL key and repeat plot selection,

TAKING PRETRIG

Trigger delay is enabled and the -hp-3561A is acquiring data prior to the trigger.
Trigger delay is disabled through the TRIG SEL key.

TEST MODE, PRESS PRESET TO CLEAR

A self test selected through the mode is in progress. The self test is canceled by
pressing the green PRESET key.

THE MARKER 15 OFF

The marker is disabled with the MKR ON OFF softkey and the MKR VALUE key is
pressed to enter a value for a DEFINE softkey. Enable the marker or enter the
value with the numeric keypad.

TIME NOT ALLOWED IN MAP MODE

A time trace is recalled for a map display. Only magnitude traces are valid in the
map mode.

UNABLE TO DEFINE UNIT@MARKER WHEN MARKER = 0 VOLTS

The DEFINE UNIT@MEKR softkey is used to enter an engingering units calibration
factor with the marker positioned at zero volis, Move the marker to a nonzero
display position and repeat operation, or enter a calibration factor through the
DEFINE V/UNIT softkey.

UNRECOVERABLE TRACE IN RECALLED MAP

An index file recalled for a map display contains invalid data. Repeat the recall
operation. Deleting the invalid trace trace file may allow the map to be generated.
Map generation ceases at the invalid trace.
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USE TRIGGER FOR TIME AVERAGING

Time averaging is selected with a trigger source being selected, Select a trigger
source through the TRIG SEL key,

WAITING START CAPT

The time capture mode is enabled and the -hp-3561A is waiting for the START
CAPTURE softkey to be pressed. The START CAPTURE softkey is available through
the TIME BUFFER key.

WARNING: IMPULSE ATTENUATION CHANGED TO 30 DB

The impulse noise source is enabled after the source attenuator is set to greater
than 30 dB attenuation. The impulse source attenuation is set to the maximum im-
pulse source attenuation of 30 dB.

WARNING: PRESENT ADDRESS 15 STILL IN USE

The HP-IB address is changed while the -hp-3561A is addressed to talk or listen.
Check that -hp-3561A address is consistent with address expected by the controller,
The -hp-3561A HP-IB interface is reset when the address is entered.

WARNING: REQUESTED MARKER POSITION OUTSIDE OF DATA LIMITS

A marker position is requested outside frequency span displayed. Enter a marker
frequency within the display span or adjust the display span to include the
frequency of interest.

WARNING: SOURCE TRIGGER INVALID WITH RANDOM NOISE

The random noise source is selected with a source trigger. The source trigger is
available only with the periodic or impulse noise source. Select alternate trigger
source through the TRIGC SEL key or alternate noise source through the SOURCE
key.

WARNING: SPAN FREQ. ADJUSTED TO REMAIN IN LIMITS

The measurement frequency span is adjusted to display the start or center fre-
quency selected through the frequency key.

WARNING: TRIGGERING INVALID IN OCTAVE MODES

A trigger source is selected when a third octave or full octave mode is enabled.
Disable triggering through the TRIG SEL key or select an altermate measurement
mode through the MODE key.

Z200M FREQ MUST BE < ____ HERTZ

The center frequency specified for processing of time buffer data is outside of the
frequency range of captured data. Enter a center frequency with the DEFINE
ZOOM FRQ softkey in the range of captured data.
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APPENDIX D
COMMON MEASUREMENTS AND MATH FUNCTIONS

This appendix summarizes some of the more frequently used measurements that
are possible with the -hp-3561A. Through the use of the -hp-3561A math functions,
the basic measurement capabilities of the -hp-3561A are extended. Measurements
using the math functions are included in the summary as well as the math function
softkeys required to obtain the measurement results. A description of the individual
math softkeys is in Figure 1-2.

MFEASUREMENT UNITS -hp-3561 KEY SEQUENCE
Voltage Volts Select VOLT (dBV) softkey in UNITS menu.

Power Watts Power referenced to 1 ohm. Select VOLT " 2
(dBV) softkey in UNITS menu.

Power referenced to defined impedance.
Select the VOLT ™ 2 (dBV} softkey through the
UNITS key. Define the constant K1 (or K2) as
the reference impedance through the DEFINE
K1 (or DEFINE K2) softkey in the DEFINE
TRACE menus. Define the math function MAG
/ K1 (or MAG / K2) with the math function
softkeys. The displayed results are Volts?

K1

Milliwatts Power referenced to impedance defined with
the DEFINE IMPEDNCE softkey available
through the UNITS key UNIT CAL SELECT
softkey. Select the mW (dBm) softkey through
the UNITS key.

PSD (Power
Spectral
Density) Select the VOLT ~ 2 (dBV) softkey through the
UNITS key. Select the math function
SPECTRAL DENSITY with the math function
softkeys. The displayed results are Voits?
Hz

PSD with M1 or M2. Select the VOLT ™ 2 (dBV)
softkey through the UNITS key. Define the
math function M1/ BW with the math func-
tion softkeys. The displayed results are Volts?
Hz

Select the EU ™ 2 (dBEU) softkey through the
UNITS key. Select the math function SPEC-
TRAL DENSITY with the math function soft-
keys. The displayed results are EU?

Hz




Square Root
PSD (or
Voltage
Spectral
Density)

ESD (Energy
Spectral
Density)

Voltstsec
Hz

Select the VOLT {dBV) softkey through the

UNITS key. Select the math function SPEC-
TRAL DENSITY with the math function soft-
keys. The displayed results are Volts

~Hz

Square root PSD with M1 or M2, Select the
VOLT (dBV) softkey through the UNITS key.
Define the math function M1 | BW with the
math function softkeys. The displayed results
are Volts

JHz

Select the EU (dBEU) softkey through the
UNITS key. Select the SPECTRAL DENSITY
math function softkey. The displayed resuits
are EU

“Hz

Select the VOLT ~ 2 (dBV) softkey through the
UNITS key. Define the constant K1 {or K2) as
the square of the measurement bandwidth
through the DEFINE K1 (or DEFINE K2) soft-
key in the math function softkeys. Define the
math function MAG / K1 {or MAG / K2) with
the math function softkeys. The displayed
results are Volts?

Hz?

Note
The measurement bandwidth is displayed below
the graticule of a magnitude trace display. For cal-
culating the measurement bandwidth, see the BW
softkey description in Figure 1-2.




Magnitude
Transter
Function

Phase
Transfer
Function

Unitless

Degrees
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Select the display units of VOLT (dBV), mW
{dBm), or EU (dBEU) through the UNITS key.
Store the reference magnitude display in
memory M1 (or M2). Obtain the magnitude
measurement trace on the display. Define the
math function MAG | M1 (or MAG [ M2) with
the math function softkeys.

Magnitude transfer function on stored traces.
Store the transfer function magnitude ref-
erence trace in M1 and the magnitude meas-
urement trace in M2. Define the math function
M1 [/ M2 with the math function softkeys.

Store the reference phase trace in memory M1
{or M2)., Obtain the measurement phase trace
on the dispiay. Define the math function
PHASE - M1 (or PHASE - M2) with the math
function softkeys,

Phase transfer function on stored traces. Store
the reference phase trace in M1 and the
measurement phase trace in M2, Define the
math function M2 - M1 with the math function
softhkeys.




MEASUREMENT
MOBDES:

FREQUENCY
SELECTION:

APPENDIX E
SPECIFICATIONS

Specifications describe the instrument’s warranted performance.

Suppl_ernema! characteristics are intended to provide information useful in
applying the instrument by giving typical, but non-warranted, performance

specifications. Supplemental characteristics are denoted as “typical,”

‘nominal,” or ‘approximately.’

Frequency and Time

Narrowband: 125 zHz to 100,000 Hz frequency
range. Resciuticn is frequency span/400. All win-
dow, tngger and averaging types are available.
Phase: Phase spectrum 15 available with or without
triggering. When triggered, phase is referenced to
the trigger.

¥ Octave: 0.8 Hz to 80 kHz - see separate Octave
seclion.

Full Octave: 1 Hz to 63 kHz - see separate Octave
section.

Time Capture: Time record can be extended from
1k to 40k samples of continuous thput data. Up to
40x zoom expansion factor can be appiied 1o this
data.

External Sampling: Input sample rate can be ex-
ternally controlled up to 256 kHz. TTL compatible
sample rate input on rear panel. (Note: Some specs
may be degraded in external sample mode)

0 to 100 kHz: Measurement is made over the
full frequency range of the analyzer with 250 Hz
resolution

Deafine Start or Center: Measurement 15 made over
the selected frequency span. Start or center fre-
quency can be set anywhere in the 0 to 100 kHz
range with resolution of 0.25 Hz

Define Span: Measurement frequency spans are
provided in a 1, 2, 2.5, 5, 10 sequence. (Other
spans exist between these intervals, but are t0o
numerous to list in the space available )

Detine Time Length: Measurement time can be set
from (Q.004 seconds to 851 minutes per tme
record. Time setting 15 rounded up to agree with
next available span

ACCURACY:

Frequency Accuracy: + 0 003% of frequency
reading

RESOLUTION:

Fraquancy Resolution: Span/400

SPANS:

Zoom Baseband

# spans available 43 52

min span 0.25 Hz 0.01 Hz

max span 100 kHz 100 kHz

time record length  4004span 400/span
rescluticn spanf4Q0 span/400

MEASUREMENT
WINDOWS:

Windows are weighting functions which are applied
to input data to reduce measurement errors due to
leakage.

Flat Top: Provides optimum amplitude accuracy.
Hann: Provides an amplitude accuracy/frequency
resolution compromise. Useful for general purpose
and measurements using random noise.

Uniform: Equal weighting of the time record for
measuring transients, or response measurements
using the internal periodic noise source.
Exponantial: Variable exponentia! decay weighting
is applied 1o the time racord. Useful for transients
which have a duration greater than the time record.
Window Paramaters:

Fiat Top Hann Uniform

MNoise Equiv. BW 0.955 0.375 0.25
% of span)
3dB BW (% of span) 0.90 0.37 0.25

Shabe factor 2.6 9.1 718
{60dB BW/3d8 BW)

TYPICAL
REAL TIME
BANDWIDTH:

AMPLITUDE:

Real time __S_p-éc?falséc
bandwidth

HP-IB transfer 750 Hz

Single display 3 kHz

Fast Averaging 7.5 kHz

Operating mode

Amplitude and Input

Input Range: The calibrated input range is 27 dBv
{+22.4 V) to -51 dBV (3 mV] maximum mput
level fsingle tone AMS). Range is adjustable in 1 dB
{10%} increments.

Autorange: The optimum input range is aute-
maticaily selected prior to processing. This feature
can be deactivated.

Amplitude Ovsrload/Underioad: Overioad occurs
when the input level exceeds input range by
nominally 1.0 dB or 10%. Overload measurements
can be automatically rejected during averaging. The
HALF range indicator lights when inpul signal is
within 6 dB of full scala

Dynamic Range: Distortion, spurious and anas pro-
ducts =80 dB below input range

DC Response: [With Auto-Cal oni

+27 dBY to - 35 dBV: >30 dB below mput_range
— 36 dBV to ~ 51 dBV: >20 dB below input range

Amplitude Marker Resolution:
Log: 0.01 dB
Linear: 4 digits
Amplitude Accuracy: )
Full Scale Accuracy at caiculated frequency pomts
Dverall accuracy is the sum of ahsolute accuracy,
window flatness and noise level.
Absolute Accuracy:
+0 15 dB +0.015% of input range:
+27 dBY to —40 dBV
+0.25 dB +0.025% of input range:
—41 dBY to 57 dBvV
Window flatness:
Flat top: +0,-0.07 dB
Hanning: +0,-1.5 dB
Uniform: +0,-4.0 dB
Noise Lavel: Flat top filter, 508 source impedance,
20 Hz to 1 kHz {1 kHz span) < - 131 dBV
{~ 141 dBV//HZ)
2 kHz to 100 kHz {100 kHz spant < - 120 dBV
{— 150 dBV/\/Hz)

Phase Marker Resolution: 0.1 degr'ee
Phase Accuracy: +2°, dc-10 kHz, £10° 10 kHz -
100 kHz referenced to the trigger point.

Input Impedance: 1MQ +5% shunted by 95 pF
maxirmum
Floating Ground to Case Capacitance: < 0.25 uf

DC !solation: input iow may be connected to
chassis ground or floated up to 30 volts RMS

{42 Vpk).

Input Coupling: The input signal may be ac or de
coupled. Low frequency 3 dB roli off < 1.0 Hz
for ac.

Anti-Alias Filter Roll-Off: Analog and digital anti-
aliasing filters roll off at a nominal rate of 130
dB/octave with a cut-off frequency at 105 kHz
nominaily.

A-Waight Filter: The hardware A-weight input fiiter
conforms to ANSI Standard $1.4-1971.1R1978)
ICP Current: Nomina! 4 mA current source provid-
ed on input BNC connector. Compatible with In-
tegrated Circuit Piezoelectric accelerometers. Open
circuit voltage is 24 volts nominal.




TRIGGER MODES:

Octave Analysis

The measurement is made in synthesized ' or fuii
{1/1) octave bands. Filter bandwigth, center fre-
quency, and bandshape meet ANS! Class Il {Class
I for full octave) specifications.

# Bands # Bands
Available  Displayed

/3 51 33
111 17 11

1/3 and 1/1 Octave Analysis Parameters:

Band center Data Band #'s
Frequency Collertton Displayed
Range Time

50 Hz to 80 kHz 0.4 sec 17 to 49
25 Hz to 40 kHz 0.8 sec 14 10 46
1/3 125 Hzt0 20 kHz 1.6 sec 11 to 43
Cctave 6.3 Hz to 10 kHz 3.2sec Blod0
3.15 Hz 10 5 kHz 6.4sec 5to37
1.6 Hzto 2.2 kHz 12.8sec 210 34

AVERAGING TYPES:

Measurement Averaging

RMS: For each calculated frequency point the
displayed ampiitude s averaged in a root mean
square fashion.

Paak Hold: Same as RMS except the maximum
amplitude value is stored for each frequency bin,
Phase is not avaiiable.

RMS Exponential Weighting: After each spectrum
ineasurement the average is updated by weighting
the new spectrum and the previous average as
follows, where k is a user defined factor.

A

= 1=kA_y + (KA gy

Time: For each calculated frequency point the
qisplayed amplitude and phase are averaged linear-
ly. In this mode, a trigger signa!l is required, and
signals that are not synchronous with the trigger
will average toward zero.

Number of Averages: 1 to 15,383

0.8 Hz to 1.25 kHz 25.6 sec -1 to 31

63 Hz to 63 kHz 0.4 sec 1810 48
315 Hz0 315 kHz 0.8sec 151045
111 16 Hz to 16 kHz 1.6 sec 12to4d2
Oclave 8 Hz to 8 kHz 3.2sec 91039
4 Hz to 4 kHz 6.4sec 6to36
2 Hz o 2 kHz 128sec 3to 33
1 Hzto 1 kHz 256sec 0to 30

Computation Tima: 1/3 oclave and 1/1 octave
computation is made in less than 0.80 seconds

rigger

Free Run: A new measurement is initiated by com-
pletion of the previous measurement.

External: A new measurermnent is mitiated by a TTL
nuise applied to the rear panel external trigger
input.

Internal: Allows measurements to be initiated by
pressing manual arm.

Input: A new measurement is initiated when the in-
put signal meets the defined trigger level conditions.

AVERAGE CONTROL:

Start: Starts a new average of measurement
Pause/Cont.: Pauses the average, or continues a
paused average.

Overload Reject: Automatically detects and rejecls
overloaded blocks from the average.

Fast Digplay: Provides maximum averaging rate by
not displaying intermediate results.

Normal Display: The average is computed and
displayed for each new spectrum

Repeat Display: The Repeat Display function in-
hibits the display of intermediate average results.
Only the final computed average 15 displayed, and
then the measuremsnt is restarted. Available in
RMS and time average modes only.

Source

Band limited, band translated pseudec random, ran-
dom, impulse or TTL *'sync’ signals are available
on the rear panel. Impulse preduces nominal 2 V

peak intc 50 Q, with no attenuation.

Impedance: 50 +5 chms.

Source:; New measurements are synchronized with
the internal source.

HP-IB: A new measurement is initiated by sending a
group execute trigger from an external controller
over the HP-IB

LEVEL AND
ACCURACY:

TRIGGER ARM:

0.7V rms = 10%
05V imms + 18%

Baseband All spans*®
Zoom All spans

* Random Source in 0-100 kHz span has level ac-
‘curacy of +20%.

Auto Arm: Measurements are initiated automatically
when trigger conditions are met.

Manual Arm: Enables a single measurement when
the trigger conditions are met.

FLATNESS:

TRIGGER LEVEL:

Triggering can be set to occur when the input
reaches a user definabie input level. Definable from
0 to 110% of full range setting. Positive and
negative levels and slopes can be set.

Random* *
+0.7 dB
+1.6d8
+2.0dB

Periodic
Baseband 0-50 kHz =07 dB
0-100kHz +0.8d8B
zoom all spans +2.0dB

** Random Source flatness approaches these specs
as number of RMS Averages increases.

Note: All zoom flatness specs are valid if center fre-
gquency >0.7 x span

ATTENUATION:

TRIGGER DELAY:

Pre-Trigger: The measurement can he based on in-
put data from 171024 te 8 time records before trig-
ger conditions have been met, with resolution of
171024 of a record. Time capture mode can be
used for pre-trigger delays of up to 40 records.
Post-Trigger: The measurement 1s initiated from
171024 to 1023 time records after trigger condi-
tions have been met. Resolution is 1/7024 of a
record.

max attenuation

40.5 dB
30 aB

{nominal 1.5 dB steps}

pseudo random, random
impulse




MAGNITUDE:

FORMAT:

Display

Magnitude, Phase, Time and Math traces may be
setected. Units available are: Horizontal: Hg,
Seconds, APM, and Orders with linear or
logarithmic spacing. Vertical: Volts, dBV, dBm
(selectable R), and user defined units

Log: 0.5 to 40 dB/division. Units of d8v, dB
relative, dBm fuser defined impedance) and dBEU
are provided

Linear: Constant volts/division, milliwatts/division,
or user defined units/division

Rasolution: 0.1 degree with marker

Display Range: + 240 degrees about user definable
center reference. { + 320 degrees)

Resolution = Time Record Length {sec)f4co
Display Range: = 110% of tnput range.

Arithmetic operations can be performed on new
and recalied traces. Addition, subtraction,
multiphcation, division, single and double integra-
tion, differentiation and user definable constants are
provided. 1/BW is provided for PSD compurtations.
Singla: Selected data is displayed o full CRT tace
height.

Front-Back: Two selected traces are displayed
simultaneousty, full CRT height. Back trace has no
marker and is displayed at ““halfl bright’” intensity.
Upper-Lower: Twa one-half height traces can be
displayed

Map: 1 to 60 amplitude spectra may be displayed
simultaneously in a *‘spectral map'* display. These
may be conseculive measurement spectra, stored
traces, or transformed from time capture records

Linear or Log magnitude scales may be selected
Fuil scale, dB/div, and degrees/div are user
detinable. Center scale definable in time or phase
traces

Autoscale: Provides a one time automatic scaling
of data tc optimize displey scale and units per divi-
sion for best view

Internal Memory

Traces + States Time Buffer
{non-volatile) {voiatile}

Standard 2 traces + 6 states 40 time records

Option Q01 traces + states+ 40 time records
{1+ 2 x time capture

records) = 127

Marker

Single: Provides precision readout of X and ¥ axis
values of currently displayed units. MKR — Peak,
MKR — Center Frequency, MKR - Full Scale and
Peak-track are provided. Relative marker provides
measurements relative to a reference which can be
set with the single marker or user-defined X and Y
axis umit settings.
Band Power: Two independently controliable
markers may be used to calcuate power in a grven
band.
Harmonic: Up to 20 harmonics of the selected fun-
damental are marked. T.H.D. is calculated and
displayed.
Sideband: Up to 10 modulation sidebands can be
marked. Carrier frequency is user definable. The
ratic of sideband to carrier power is displayed
Amplitude Marker Resolution: log: 0.01 dB

finear: 4 digits

Controts HP-GL compatible digital plotters and raster
graphics printers directly. Replicates display con-”
tents. "MARKER plot ** allows marker position and
amplitude to be annotated on plots at user defined
locauons.

_General

Specifications apply when:

Warm-up time: None with AUTO-CAL enabled, or
30 minutes without AUTO-CAL enabled.

Within 5°C and 2 hrs of last internal calibration.
Ambient temperature: 0° to 55° C.

Relative Humidity: < 95% at 40° C.

Altitude: <4570m (15,000 ft.)

Storage: Temperature, —40° to +75° C.
Altitude: < 15,240m (50,000 ft.)

Powar: 1001120 VAC +56% —10%, 48-440 Hz
220/240 VAC +5% - 10%, 48-66 Hz

150 VA maximum

Waeight: 15 kg (33 Ibs) net

21.6 kg (47.5 lbs) shipping

Dimensions: Without handle: 197mm (7.8”} high
33bmm (13.27) wide
595mm {23.47) deep

HP-IB: Implementation of I1EEE Std 488-1978

SHT AH1 T5 TEC L4 LEOQ 8R! RL1 PPO BC1 DTT CO

Accessories Included: Front {bail) handle, pouch,

front cover, Operating and Service manuals.

Accessorios:

Transit case for 3561A: HP § 9211-2459

Rack Adapter for 3661A: HP #104218, aiso re-

quires fixed siides (1490-0714) or pivot slides

{1490-0768).
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